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TUESDAY,  JANUARY  24,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  1:30  p.m.,  in  room 
2322,  Rayburn  House  Office  Building,  Hon.  Paul  G.  Rogers,  chair- 
man, presiding. 

Mr.  Rogers.  The  Subcommittee  on  Health  and  the  Environment 
will  come  to  order,  please. 

Today’s  hearings  are  the  first  of  several  which  are  designed  to 
give  the  committee  an  overview  of  the  extent  to  which  the  general 
public  is  exposed  to  radiation,  the  effects  of  radiation  on  human 
health  and  to  determine  whether  existing  law  is  adequate  to  pro- 
tect the  public  health. 

This  committee  wrote  the  Radiation  Health  and  Safety  Act  of 
1968  when  it  became  clear  that  existing  law  was  lax.  Since  then 
there  has  been  a proliferation  of  the  use  of  devices  utilizing  radi- 
ation which  makes  this  overview  necessary. 

The  general  assumption  is  that  most  people  come  into  contact 
with  radiation  via  medical  and  dental  examination  through  "X-ray 
procedures.  Indeed,  there  is  extensive  use  of  medical  and  dental 
diagnostic  machinery.  In  1977,  it  is  estimated  that  160  million 
Americans  received  one  or  more  X-ray  examinations.  In  all,  the 
Food  and  Drug  Administration  estimates  that  270  million  proce- 
dures were  carried  out  during  1977. 

But  beyond  this,  the  general  public  comes  into  contact  with 
radiation  in  an  ever-increasing  variety  of  ways.  Microwave  ovens 
are  now  in  millions  of  homes.  Last  year,  more  than  200  million 
passengers  traveled  by  commercial  airplane  and  most  passed 
through  security  systems  which  involved  X-rays.  Color  television 
sets,  tne  source  which  originally  caused  the  committee  to  look  into 
radiation,  are  also  in  millions  of  homes.  The  use  and  development 
of  laser  products  are  on  the  increase.  And  the  use  of  atomic  power 
has  grown  greatly  since  we  first  looked  into  the  area  of  radiation. 

An  item  m this  morning’s  paper  reported  on  a radiation  leak  in 
an  atomic  powerplant.  This  afternoon,  the  House  is  scheduled  to 
consider  a bill  which  authorizes  funds  to  eliminate  ’’certain  radi- 
ation hazards  in  buildings  in  Grand  Junction,  Colo.” 

One  of  the  many  ironies  of  radiation  is  that  it  can  cause  cancer 
and  at  the  same  time  it  is  used  for  the  treatment  of  cancer. 
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Our  first  hearings  will  deal  with  an  other-than-normal  exposure 
to  radiation.  We  will  hear  witnesses  who  were  exposed  to  atomic 
blasts  during  the  1950’s  in  Nevada  and  in  the  Pacific.  And  I would 
like  to  commend  my  colleague,  Dr.  Tim  Lee  Carter  and  his  staff, 
for  bringing  to  the'  committee’s  attention  the  facts  of  the  matter 
dealing  with  these  atomic  blasts. 

I think  that  most  people  understand  the  dire  consequences  of 
massive  doses  of  radiation.  But  recently  there  has  been  a growing 
controversy  on  the  health  effects  of  longterm,  low-level,  radiation, 
and  we  have  not  devoted,  enough  attention  or  resources  to  this.  We 
hope  that  these  hearings  will  give  us  guidance  in  this  important 
area. 

I think  Dr.  Carter  has  a statement  he  would  like  to  make  at  this 
time  before  we  call  our  first  witness. 

Mr.  Carter.  Mr.  Chairman,  I am  pleased  that  the  subcommittee 
is  holding  a series  of  hearings  this  year  on  the  health  and  safety 
aspects  of  ionizing  and  nonionizing  radiation.  As  we  all  know,  lira 
is  constantly  exposed  to  various  sources  of  electromagnetic  radi- 
ation, from  cosmic  rays  to  X-rays  to  microwaves. 

Over  the  past  decade,  human  exposure  to  radiation  has  in- 
creased. It  is  estimated  that,  as  our  population  increases  the  total 
population  dose  of  ionizing  radiation  will  almost  double  by  the  year 
2000.  Moreover,  the  longstanding  controversy  over  the  biological 
effects  of  exposure  to  low-level  ionizing  radiation  has  intensified. 

Clearly,  it  is  important  that  we,  who  have  a responsibility  to 
protect  the  public  health,  do  all  we  can  to  understand  as  fully  as 
possible  both  the  benefits  and  the  risks  of  radiation  exposure. 

Our  intererst  in  this  subject  derives  from  several  sources.  As 
authors  of  the  1968  Radiation  Control  for  Health  and  Safety  Act, 
our  subcommittee  has  responsibility  for  regulating  electronic  prod- 
uct radiation.  In  addition,  the  Food,  Drug,  and  Cosmetic  Act,  over 
which  we  have  jurisdiction,  contains  authority  to  regulate  radi- 
ation found  in  or  used  in  connection  with  foods,  drugs,  cosmetics, 
and  more  recently,  medical  devices.  Also,  the  broad  research  au- 
thorities of  the  National  Institutes  of  Health  and  the  National 
Institute  for  Occupational  Safety  and  Health  provide  additional 
resources  to  study  the  health  and  safety  issues  of  radiation  expo- 
sure. Finally,  our  subcommittee’s  authority  in  the  environmental 
area,  coupled  with  the  strengthened  mandate  which  we  gave  the 
EPA  in  last  year’s  Clean  Air  Act  amendments,  means  we  have  a 
strong  interest  in  this  field.  Thus,  from  a variety  of  sources,  our 
subcommittee  has  an  important  responsibilty  to  protect  the  public 
from  unnecessary  exposure  to  radiation. 

In  addition  to  jurisdictional  ties,  I have  a personal  interest  in 
examining  the  health  effects  of  ionizing  radiation.  A constituent  of 
mine,  Mr.  Donald  Coe,  has  leukemia  which  he  claims  was  due  to 
his  exposure  to  radiation  at  several  atomic  blasts  during  1957  as 
part  of  his  military  service.  We  shall,  of  course,  be  exploring  the 
possible  link  between  leukemia  and  other  cancers,  and  the  Govern- 
ment’s testing  programs  at  tomorrow’s  hearings. 

I have  a special  interest,  Mr.  Chairman,  in  this  field  as  a physi- 
cian. I am  sensitive  to  the  need  to  balance  the  risks  versus  the 
benefits  of  ionizing  radiation.  Clearly,  there  is  no  simple  answer. 
Virtually  any  medical  procedure  for  the  treatment  of  human  ills 
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poses  some  degree  of  hazard  to  the  individual,  yet  we  know  of  the 
tremendous  benefits  and  lifesaving  potential  of  diagnostic  and 
therapeutic  radiology.  We  know  medical  radiology  alone  accounts 
for  90  percent  of  total  manmade  radiation  to  which  the  U.S.  popu- 
lation is  exposed,  and  this  area  will  be  explored  in  a future  hear- 
ing. 

The  challenge  we  face  is  to  make  the  best  possible  judgments 
about  the  risks  and  benefits  of  exposure  to  radiation.  Our  pro- 
grams, which  are  designed  to  protect  the  public  health,  must  be 
based  on  the  most  up-to-date  knowledge  in  this  area.  To  address 
this  responsibility  we  will  undertake  a thorough  review  of  this 
complex  area  in  the  coming  months. 

We  will  begin  today  with  low-level  ionizing  radiation,  and  I look 
forward  to  hearing  from  our  distinguished  witnesses. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you. 

Mr.  Ottinger,  do  you  have  a statement? 

Mr.  Ottinger.  No,  Mr.  Chairman,  I don’t  have  a statement,  but  I 
assume  that  our  investigation  will  include  the  alleged  suppression 
of  the  report  by  Dr.  Thomas  Mancuso  on  the  effects  of  radiation  on 
the  workers  at  Hanford,  Wash. 

Mr.  Rogers.  Yes.  I might  advise  the  gentleman  we  probably  will 
go  into  that  February  8 and  9. 

Mr.  Ottinger.  I thank  the  chairman.  I very  much  appreciate  his 
holding  these  hearings.  I think  it’s  a very  important  topic. 

Mr.  Rogers.  I thank  the  gentleman. 

We  have  three  witnesses  this  afternoon  to  begin  the  hearings. 

I suggest  as  their  names  are  called  each  of  the  witnesses  come  to 
the  table.  We  will  take  individual  statements  and  then  have  ques- 
tions.-Hie  first  witness  will  be  Dr.  Karl  Z.  Morgan,  who  is  one  of 
the  most  knowledgeable  men  in  our  Nation  in  the  area  of  radi- 
ation. 

Dr.  Morgan  worked  with  the  Atomic  Energy  Commission  before 
retiring  from  there,  and  is  presently  at  the  Georgia  Institute  of 
Technology. 

Dr.  Morgan,  if  you  could  come  to  the  table,  we  welcome  you.  It  is 
good  to  see  you  again. 

The  second  witness  will  be  Dr.  Martin  Sperling,  senior  scientist, 
Science  Applications,  Inc.,  San  Diego,  Calif. 

Doctor,  if  you  could  take  a place  at  the  table,  we  welcome  you. 

And  Dr.  Arthur  Tamplin,  who  is  also  a distinguished  scientist 
and  is  staff  scientist  at  the  National  Resources  Defense  Council  in 
Washington.  We  welcome  you. 

Your  statements  will  be  made  a part  of  the  record  in  full  at  this 
point,  without  objection,  and  you  may  proceed  in  the  order  your 
names  were  called. 

So  we  welcome  each  of  you  and  appreciate  your  helpfulness  to 
the  committee. 

Dr.  Morgan,  if  you  would  care  to  begin,  we  will  be  pleased  to 
receive  your  testimony. 
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STATEMENTS  OF  KARL  Z.  MORGAN,  PH.  D.,  NEELEY  PROFES- 
SOR, SCHOOL  OF  NUCLEAR  ENGINEERING,  GEORGIA  INSTI- 
TUTE OF  TECHNOLOGY;  ARTHUR  TAMPLIN,  PH.  D„  STAFF 

SCIENTIST,  NATIONAL  RESOURCES  DEFENSE  COUNCIL;  AND 

MARTIN  SPERLING,  PH.  D.,  SENIOR  SCIENTIST,  SCIENCE  AP- 
PLICATIONS, INC. 

Dr.  Moroan.  Mr.  Chairman,  it  is  a pleasure  and  an  honor  to  be 
with  you  this  afternoon. 

The  topic  of  my  discussion  is  the  significance-of  human  exposure 
to  low-level  radiation. 

Although  in' this  presentation  I will  speak  only  about  the  effects 
of  ionizing  radiation  on  man,  I purposely  have  not  qualified  the 
word  "radiation"  in  the  above  title  in  order  to  remind  us  that  there 
are  other  forms  of  radiation— sonic,  ultrasonic,  infrasonic,  ultra- 
violet, infrared,  microwave,  radio  frequency,  and  long  wave. 

These  nonionizing  radiations,  like  ionizing  radiation,  may  be 
multiplying  their  presence  so  rapidly  in  the  human  environment 
that  they  too  are  resulting  in  health  hazards  in  some  areas  before 
we  are  sufficiently  aware  of  the  magnitude  of  the  problem.  Let  us 
resolve  not  to  repeat  with  them  the  mistakes  we  nave  made  with 
ionizing  radiation  by  underestimating  their  risks  of  chronic 
damage. 

When  I began  as  one  of  the  five  first  health  physicists  at  the 
Metallurgical  Laboratory  at  Chicago  under  Dr.  A.  H.  Compton 
early  in  1943, 1 was  reminded  of  the  suffering  and  death  that  had 
been  a retribution  to  many  persons,  who  through  ignorance  and 
carelessness  had  not  shown  proper  respect  for  the  danger  of  chron- 
ic damage,  cancer,  associated  with  excessive  exposure  to  X-rays  and 
radium. 

As  health  physicists  and  as  forerunners  of  a new  profession,  for 
example,  3,400  members  of  the  United  States-Canadian  Health 
Physics  Society  in  1977,  we  were  charged  with  the  responsibility  of 
devoting  our  new  profession  to  the  task  of  minimizing  radiation 
exposure  and  making  this  new  industry  of  atomic  energy  one  of  the 
safest  of  modem  industries  in  spite  of  the  fact  that  we  would  be 
building  nuclear  reactors,  called  piles  in  those  days,  that  would 
produce  levels  of  radiation  behind  thick-walled  containment  that 
were  many  billions  of  times  greater  than  man  had  heretofore  con- 
ceived. 

Also,  although  only  one  ten-millionth  of  a gram  of  radium  was 
the  maximum  permissible  body  burden  for  a radiation  workers, 
there  would  be  hundreds  of  pounds  of  plutonium  in  a reactor,  3 
metric  tons  in  a 1,000-MWe  LMFBR,  and  we  even  then  had  good 
reason  to  believe  plutonium  would  be  as  radiotoxic  or  more  so  as 
radium. 

Looking  back  over  these  past  35  years  I believe  in  many  ways  we 
have  made  a remarkable  safety  record.  By  contrast  with  other 
industries,  chemical,  coal  burning  powerplants,  ground  transporta- 
tion, et  cetera,  from  their  beginning  gave  very  little  attention  to 
minimizing  associated  occupational  hazards  and  environmental 
problems. 

This,  however,  does  not  mean  we  have  a perfect  record  in  the 
nuclear  industry,  for  we  have  made  many  mistakes,  and  only  by 
comparisons  with  the  bad  record  of  other  industries  does  atomic 
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energy  have  a good  record.  It  should  be  emphasized  also  that 
insofar  as  unnecessary  exposure  to  ionizing  radiation  is  concerned 
the  finger  of  guilt  should  be  pointed  first  toward  the  medical 
professions  from  whence  more  than  90  percent  of  our  exposure 
from  manmade  sources  derives.  I (1)  have  shown  that  this  medical 
exposure  could  be  reduced  to  10  percent  of  its  present  amount 
while  at  the  same  time  improving  medical  radiography.  This  is  a 
long  neglected  area  that  deserves  more  attention  from  all  of  us. 

The  problem  of  control  of  radiation  exposure  during  the  past  35 
years  has  been  made  especially  difficult  because  each  year  new 
evidence  has  shown  that  the  risk  of  radiation  induced  malignancies 
is  greater  than  we  had  thought  the  year  before,  and  from  time  to 
time  there  have  been  quantum  drops  in  the  levels  of  maximum 
permissible  exposure. 

During  the  first  half  of  this  35  years  of  the  atomic  age,  1942-60, 
a large  number  of  scientists,  perhaps  most  who  were  knowledge- 
able in  health  physics  and  radiobiology,  accepted  the  threshold 
hypothesis  or  the  theory  that  there  is  a safe  level  of  exposure  to 
ionizing  radiation,  and  as  long  as  a person  does  not  exceed  this 
threshold  or  safe  level  no  harm  will  result  or  the  radiation  damage 
on  the  average  will  be  repaired  as  fast  as  it  is  produced. 

During  the  last  half  of  this  period,  1960  to  the  present,  an 
overwhelming  amount  of  data  have  been  accumulated  that  show 
there  is  no  safe  level  of  exposure  and  no  dose  of  radiation  can  be  so 
low  that  the  risk  of  it  causing  a malignancy  is  zero. 

The  question  before  us  at  this  meeting  today,  therefore,  is  not, 
"Is  there  a risk  from  low  level  exposure?”  or,  “What  is  a safe  level 
of  exposure?”  Rather  it  is,  “How  great  is  this  risk?”  or,  “How  large 
may  a particular  radiation  risk  be  before  it  exceeds  the  expected 
benefits?” 

One  of  the  problems  we  face  today  is  that  many  scientists  had 
accepted  the  threshold  hypothesis  as  a cardinal  law  and  had  lived 
with  this  hypothesis  so  long  that  they  became  staid  or  petrified  in 
their  thinking,  and  now  they  cannot  believe  or  accept  the  fact  that 
the  threshold  hypothesis  was  wrong  and  it  cannot  be  applied  to  the  - 
induction  of  malignancies  by  radiation. 

It  is  obvious  to  all  scientists  in  this  field  as  well  as  to  the 
diehards  for  the  threshold  hypothesis  that  at  least  for  some  types 
of  radiation  damage  and  for  some  kinds  of  radiation  exposure  tnere 
is  some  repair  going  on  in  the  body  of  the  radiation  damage,  but 
the  diehards  do  not  seem  willing  or  able  to  accept  the  preponder- 
ance of  evidence  that  there  is  never  complete  repair  of  radiation 
damage  in  the  practical  case  since  even  at  very  low  exposure  there 
are  many  thousands  of  interactions  of  the  radiation  with  cells  of 
the  human  body,  for  example,  1 rad  of  X-rays  of  1 MeV  energy 
corresponds  to  2.2  billion  photons  per  cm*  acting  on  the  body, 
which  would  be  about  18  billion  per  square  inch  acting  over  the 
body. 

It  is  inconceivable  that  all  the  billions  of  irradiated  and  damaged 
cells  would  be  repaired.  There  are  undoubtedly  many  mechanisms 
of  radiation  deunage  that  contribute  to  the  development  of  a malig- 
nancy following  an  exposure  to  radiation;  perhaps  the  most  signifi- 
cant damage  from  a low  exposure  would  be  to  the  nucleus  of  one  of 
the  billions  of  cells  that  are  irradiated. 
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There  are  46  chromosomes  in  the  nucleus  of  each  normal  somatic 
cell  of  the  human  body  and  along  each  chromosome  is  coded  mil- 
lions of  bits  of  information  like  an  immense  library  which  enables 
or  instructs  the  cell  to  function  properly  and  to  divide  at  the 
appropriate  time. 

When  radiation  passes  through  the  human  body,  four  principal 
things  can  happen: 

(1)  The  radiation  passes  through  the  cell  without  producing  any 
damage; 

(2)  The  radiation  kills  the  cell  or  renders  it  incapable  of  cell 
division; 

(3)  -The  radiation  damages  the  cell  such  that  the  damage  is 
repaired  adequately;  and 

(4)  A very  improbable  event,  the  cell  is  damaged  such  that  it 
survives  and  multiplies  in  its  perturbated  form  over  a period  of 
years,  5 to  70  years,  in  forming  a clone  of  cells  that  eventually  is 
diagnosed  as  a malignancy. 

It  is  only  this  last  event  that  concerns  us  here  with  somatic 
damage  from  low  level  exposure.  It  seems  obvious  that  if  this 
ideology  or  a similar  series  of  events  leads  to  the  development  of  a 
malignancy,  there  can  be  no  dose  so  low  that  the  risk  is  zero.  Thus 
the  risk  of  induction  of  cancer  from  radiation  exposure  increases 
more  or  less  with  the  increase  or  accumulation  of  radiation  expo- 
sure, and  the  risk  is  simply  one  of  chance,  just  the  same  as  the  risk 
or  chance  of  an  accident  each  time  we  take  an  automobile  trip. 

Our  analogy  would  be  complete  if  instead  of  a broken  rib  at  the 
time  of  an  automobile  accident  that  this  accident  could  cause  our 
death  from  cancer  at  some  subsequent  period,  say  10  to  50  years 
later. 

Dr.  Philip  Burch  (2)  has  shown,  for  example,  that  the  final  onset 
of  a malignancy  may  require  a series  of  three  successive  events, 
and  a certain  type  of  leukemia  may  require  as  many  as  three 
successive  events,  like  throwing  three  electrical  switches  which  are 
connected  in  series. 

Thus,  for  example,  one  switch  may  be  thrown  genetically  so  that 
if  one  twin  dies  of  a particular  type  of  leukemia,  one  switch  thrown 
genetically,  the  other  twin  has  a high  probability  of  eventually 
suffering  similar  consequences.  Some  of  these  switches  may  be 
thrown  by  viruses,  bacteria,  chemicals,  mechanical  insults,  or  by 
radiation,  and  when  one  of  these  agents  throws  its  switch  in  a cell 
of  the  body,  it  seems  to  pave  the  way  or  make  it  easier  for  radi- 
ation to  throw  its  switch  in  this  cell. 

Thus,  the  studies  of  Dr.  Bross  (3,  4)  have  shown  that  children  age 
1 to  4 with  allergic  diseases  such  as  asthma  or  hives  have  a 300  to 
400  percent  increased  risk  of  dying  of  leukemia  compared  with 
other  children,  as  allergic  diseases  throw  one  switch. 

Children  who  received  in  utero  diagnostic  X-ray  exposure  have  a 
40  to  50  percent  increase  in  risk  of  dying  of  leukemia,  in  confirma- 
tion of  the  extensive  studies  in  the  United  Kingdom  conducted  by 
Drs.  Alice  Stewart  and  George  Kneal  (5),  while  children  with  two 
switches  thrown,  i.e.  in  utero  exposure  and  later  developing  a virus 
disease,  have  a 5,000-percent  increase  in  risk  of  dying  of  leukemia. 

Studies  of  Stewart  and  Kneal  (5),  B.  MacMahon  (6),  BEIR  Com- 
mittee (7)  and  Bross  (3,  4)  as  well  as  those  of  many  other  researches 
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show  that  children  have  a higher  risk  of  dving  of  radiation  induced 
leukemia  than  do  middle-aged  persons.  Also  it  has  been  shown  by 
others,  for  example  Hempelmann  et  al.  (8),  Albert  et  al.  (9),  Silver- 
man  and  Hoffman  (10, 11),  etc.,  that  radiation-induced  thyroid  carci- 
noma presents  a higher  risk  in  children  than  in.  an  adult  popula- 
tion. There  are  studies  also  which  indicate  women  have  a much 
higher  risk  of  certain  types  of  radiation-induced  malignancies  than 
do  men  and  that  older  and  younger  men  (see  report  of  Mancuso, 
Stewart,  and  Kneal  (12)  on  increased  malignancies  among  Hanford 
radiation  workers)  have  a higher  risk  of  radiation  induced  malig- 
nancies than  do  men  of  middle  age. 

After  publication  of  the  studies  of  E.  Saenger  and  E.  A.  Tomp- 
kins (13),  supported  by  the  Bureau  of  Radiological  Health,  which 
was  interpreted  to  show  that  there  is  no  risk  of  thyroid  carcinoma 
from  exposure  of  young  people  to  1311,  the  BEIR  Committee  (7) 
wisely  pointed  out  that  the  conclusions  of  Saenger  and  Thompkins 
that  there  is  no  increased  cancer  risk  cannot  be  justified  by  their 
failure  to  find  a clear-cut  increase  in  thyroid  carcinoma  among 
hyperthyroid  patients  treated  with  1311. 

I believe  their  failure  to  observe  an  increased  cancer  risk  can  be 
explained  in  several  ways,  two  of  which  are  the  followup  period 
was  too  short,  and  high  doses  produce  cell  sterilization  or  destruc- 
tion of  the  thyroid  cells  that  are  likely  targets  to  develop  a malig- 
nancy without  seriously  damaging  extrathyroid  tissue. 

Hempelmann  (8),  Modan,  et  al.  (10),  and  many  others  have  shown 
that  radiation  exposure  to  the  thyroid  does  increase  the  risk  of 
thyroid  carcinoma  at  low  doses,  at  least  down  to  6.5  rad,  and  that 
the  risk  seems  to  increase  linearly  with  the  magnitude  of  the  dose. 

Incidentally,  Dr.  E.  B.  Lewis  (14)  of  California  pointed  out  that 
after  examining  this  data  of  Saenger  and  Thompkins  (13),  et  al.,  he 
observed  that  they  failed  to  note  there  was  a significant  increase  in 
leukemia  among  persons  between  ages  50  and  79  who  received  the 
1311  treatments.  This  recalls  the  fact  that  the  Mancuso,  Stewart, 
Kneal  report  found  a higher  instance  of  cancer  among  its  Hanford 
workers  who  were  in  the  older  age  group. 

Dr.  Lewis  (14)  went  on  to  note  also  that  the  statistical  method 
used  by  Tompkins  “lacks  the  power  to  detect  even  large  differences 
between  the  two  groups.”  Parenthetically,  I might  remark  that  we 
hear  the  Hanford  study  of  Mancuso,  Stewart,  and  Kneal  was 
moved  recently  by  ERDA  in-house  to  Oak  Ridge,  where  Dr.  Thomp- 
kins will  be  responsible  for  the  statistical  method. 

It  will  be  interesting  to  see  whether  or  not  this  Oak  Ridge  team 
will  confirm  the  findings  of  Mancuso,  Stewart,  and  Kneeil  that  the 
low  level  of  exposures  at  Hanford,  much  less  than  the  maximum 
permissible  occupational  levels  for  workers,  resulted  in  a signifi- 
cant increase  in  the  number  of  employees  dying  of  cancer. 

As  stated  above,  the  cancer  risk  from  exposure  to  ionizing  radi- 
ation is  certainly  much  greater  than  was  thought  to  be  the  case 
some  years  ago.  During  the  29  years  I was  director  of  the  Health 
Physics  Division  at  Oak  Ridge-National  Laboratory,  my  division 
worked  closely  with  the  Atomic  Bomb  Casualty  Commission, 
ABCC,  and  was  responsible  for  determining  the  radiation  dose 
received  by  the  survivors  of  the  bombings  at  Hiroshima  and  Naga- 
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saki,  Japan.  Thus,  I have  a great  interest  in  the  success  of  these 
studies. 

In  the  early  period,  following  the  deaths  from  radiation  sickness 
that  occurred  shortly  after  the  atomic  explosions,  it  appeared  to 
many  scientists  the  principal  chronic  risk  from  the  radiation  expo- 
sure was  only  an  excess  of  cases  of  leukemia.  The  number  of  excess 
leukemias  reached  a peak  about  6 years  after  the  bombing,  and 
since  then  it  has  slowly  declined.  During  this  period  many  persons 
jumped  to  the  conclusion  that  the  only  chronic  risk  among  these 
survivors  was  that  of  developing  leukemia.  Unfortunately,  howev- 
er, as  the  study  of  these  survivors  has  continued  and  extended 
further  into  the  incubation  periods  of  the  various  malignancies, 
other  forms  of  cancer,  bone,  breast,  lung,  have  shown  a significant 
increase  above  the  controls.  Probably  with  the  passage  of  time  we 
will  find  that  this  exposure  has  resulted  in  an  increase  of  statisti- 
cal significance  in  many  or  most  kinds  of  malignancies  that  are 
common  among  human  populations. 

During  the  first  half  of  this  atomic  age,  1942-60,  almost  everyone 
assumed  that  the  genetic  risk  from  low  level  radiation  exposure  far 
exceeded  the  risks  of  chronic  somatic  damage  such  as  cancer  or  life 
shortening.  During  the  last  half  of  the  atomic  age,  however,  it  has 
become  increasingly  clear  that  this  assumption,  like  the  threshold 
hypothesis,  is  unwarranted  and  untenable. 

The  BEIR  (7)  committee  pointed  out: 

Until  recently,  it  has  been  taken  for  granted  that  genetic  risks  from  exposure  of 
populations  to  ionizing  radiation  near  background  levels  were  of  much  greater 
import  than  were  somatic  risks.  However,  this  assumption  can  no  longer  be  made  if 
. linear  nonthreshold  relationships  are  accepted  as  a basis  for  estimating  cancer 
risks. 

The  committee  then  went  on  to  supply  many  pages  of  data,  most 
of  which  lend  strong  support  of  the  linear  hypothesis.  In  1971  the 
International  Commission  on  Radiological  Protection  (20)  made  a 
similar  observation:  “It  could  be  concluded  that  the  ratio  of  somatic 
to  genetic  effects  after  a given  exposure  is  60  times  greater  than 
was  thought  15  years  ago . 

This  discussion,  however,  is  not  to  depreciate  the  seriousness  of 
genetic  risks  from  exposure  to  ionizing  radiation  but  rather  to 
emphasize  that  the  scientific  community  was  rather  smug  15  years 
ago,  as  some  scientists  still  are  today,  in  its  belief  that  somatic  risk 
is  far  less  than  genetic  risk,  and  somatic  risk  is  almost  negligible  at 
low  doses,  but  now  most  of  us  realize  the  risk  of  inducing  cancer  at 
low  doses  of  radiation  is  far  greater  than  we  once  thought  it  to  be, 
and  it  may  be  as  great  or  greater  for  the  human  race  than  genetic 
risk. 

Nevertheless,  I wish  here  to  pause  and  sound  a warning  that  I 
am  sure  my  long  time  friend  and  associate,  the  geneticist,  Dr.  H.  J. 
Muller,  would  urge  me  to  make  were  he  alive  today,  namely  the 
BEIR  report  only  treated  the  long-term  recessive  mutation  question 
in  a superficial  way,  and  it  may  well  be  that  many  and  perhaps 
most  of  our  human  diseases  are  related  to  a genetic  factor  and 
especially  to  the  10,000  nonvisible  or  “small”  mutations  that  result 
per  visible  mutation  that  we  can  observe. 

It  may  be  that  in  the  long  run  Muller’s  small  mutations  that 
result  in  such  things  as  lack  of  vigor,  susceptibility  to  disease,  a 
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slight  reduction  in  mentality  and  physique,  et  cetera,  will  be  a 
greater  burden  to  society  than  the  easily  identifiable  dominant 
mutations,  because  such  mutations  are  eliminated  so  slowly  from 
the  gene  pool. 

As  stated  above,  there  has  been  a number  of  reductions  in  the 
permissible  exposure  levels  for  occupational  workers  and  for  mem- 
bers of  the  public  during  the  past  35  years,  even  though  many  of 
those  in  organizations  which  set  the  standards  at  national — Nation- 
al Council  on  Radiation  Protection— and  international  levels,  radi- 
ologists, nuclear  energy  workers,  et  cetera,  would  never  admit 
there  was  any  real  need  for  greater  conservatism. 

Table  1 [see  p.  13]  indicates  some  of  the  quantum  drops  in  per- 
missible exposure  levels  during  the  past  35  years.  The  occupational 
maximum  permissible  exposure  level  has  dropped  by  a factor  of  10, 
and  the  level  for  members  of  the  public  by  a factor  of  300.  The 
occupational  maximum  permissible  exposure  level  has  dropped  by 
a factor  of  10,  and  the  level  of  members  of  the  public  by  a factor  of 
300. 

Our  concern  for  the  environment  and  the  concentrations  of  ra- 
dionuclides in  air,  water,  and  food,  likewise  have  undergone  evolu- 
tionary jumps.  For  example,  in  1943-44  I was  faced  with  setting 
the  maximum  permissible  concentration  of  radioactive  material  in 
White  Oak  Lake  which  impounds  the  liquid  radioactive  waste  dis- 
charged from  Oak  Ridge  National  Laboratory. 

The  only  standard  I had  to.  go  by  was  the  NCRP  value  of  0.1R 
rad  because  this  was  before  lower  levels  were  set  for  the  population 
at  large.  Some  of  my  engineering  associates  at  ORNL  were  very 
much  provoked  at  my  conservatism,  and  they  insisted  I set  the 
level  at  100  rad  because  of  the  rather  unlikely  event  persons  would 
drink  or  swim  in  this  water.  Signs  and  fences  as  well  as  the 
turbidity  of  the  water  discouraged  fishing  and  swimming  in  White 
Oak  Lake. 

Today  we  recognize  this  higher  level  would  have  been  over  6 
million  tim^s  the  value  we  probably  would  use  today.  I stuck  to  my 
guns,  however,  and  used  the  0.1  rad  instead  of  100  rad,  but  in  the 
context  of  today’s  standards  I deserve  no  praise  because  this  value 
is  still  "0,000  what  some  would  insist  on  our  using  today,  even 
though  shortly  below  where  White  Oak  Lake  empties  into  the 
Clinch  River  and  leaves  the  reservation  it  is  diluted  by  a factor  of 
over  100,000. 

Mr.  Rogers.  May  I interrupt  at  this  point? 

There  is  a call  for  a vote  on  the  floor  of  the  House.  So  the 
committee  will  stand  in  recess  for  10  minutes. 

[Brief  recess.] 

Mr.  Rogers.  The  subcomittee  will  come  to  order,  please. 

Dr.  Morgan,  you  may  continue,  please. 

Dr.  Morgan..  Thank  you,  Mr.  Chairman. 

-*  Much  of  what  has  been  said  about  the  risks  of  exposure  to  low 
levels  of  ionizing  radiation  would  have  considerably  less  weight  if  it 
could  be  shown  that  although  the  linear  hypothesis  holds  at  inter- 
mediate to  high  levels  of  exposure  it  provides  a very  large  element 
of  conservatism  at  low  doses  and  dose  rates.  I am  amazed  and 
appalled  at  the  large  number"  of  scientists  (mostly  associated  in 
some  way  with  ERDA — now  DOE)  and  radiologists  who,  in  spite  of 
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an  overwhelming  amount  of  data  supporting  the  linear  hypothesis 
at  low  doses,  are  still  saying  we  have  no  human  exposure  data  at 
low  doses  and  that  there  is  a large  factor  of  conservatism  irt  this 
hypothesis  when  it  is  applied  to  low  doses.  I take  the  opposite 
position,  namely,  that  we  have  a large  amount  of  such  data.  Much 
of  it  is  human  exposure  data  showing  a statistically  significant 
increase  in  a number  of  types  of  malignancies  as  a consequence  of 
exposure  to  low  doses  of  radiation,  ana  the  number  of  malignancies 
increases  progressively  as  the  dose  accumulates.  These  doses  in 
some  cases  are  considerably  lower  than  the  present  levels  of  maxi- 
mum permissible  occupational  exposure.  In  fact,  I have  gone  fur- 
ther; I (17)  and  many  others  (25,  26,  27)  have  shown  that  in  some 
cases,  for  example,  internal  exposure  to  plutonium,  the  linear  hy- 
pothesis is  nonconservative  and  the  present  maximum  permissible 
concentration  values  for  plutonium  and  transplutonic  elements  (21) 
should  be  reduced  considerably.  See  reference  (17)  attached  as  an 
appendix  to  this  paper.  [See  p.  17.] 

It  has  been  shown  that  the  leukemic  risk  increases  linearly  with 
the  dose  at  least  down  to  0.8  rad,  and  the  thyroid  cancer  risk 
increases  linearly  with  the  dose  at  least  down  to  6.5  rad.  [See  table 
2,  p.  14.]  It  must  be  pointed  out  that  these  doses  are  not  the  doses 
below  which  the  linear  hypothesis  breaks  down  but  the  lowest 
points  on  the  human  exposure  curves  for  these  two  malignancies, 
and  we  have  every  reason  to  believe  the  linearity  of  these  curves 
continues  on  down  to  zero  dose  and  that  there  is  a similar  linearity 
for  other  types  of  cancer  that  simply  have  a longer  incubation 
period.  It  should  be  emphasized  also  that  this  0.8  rad  is  only  5 
percent  of  the  15  rad  permitted  each  year  to  the  active  bene 
marrow  of  the  radiation  worker  and  that  the  6.5  rad  is  only  22 
percent  of  the  30  rad  permitted  each  year  to  his  thyroids.  If  a 
million  children  each  received  one  rad  from  in  utero  exposure,  we 
would  expect  from  300  to  3,000  leukemias,  depending  upon  whether 
or  not  the  child  had  certain  respiratory  diseases,  some  of  which,  as 
indicated  by  Bross  (3,  4),  act  synergistically  with  radiation  expo- 
sure. There  is  not  as  much  low  level  dose  data  on  adults  as  for 
children,  but  their  risk  seems  not  to  be  less  by  more  than  a factor 
of  three.  Furthermore,  studies  of  Stewart  (5,  22),  MacMahon  (6,  23), 
and  many  others  indicate  that  following  in  utero  exposure  the 
incidence  of  focal  cancers,  such  as  cancers  to  the  central  nervous 
system,  are  about  the  same  as  that  of  leukemia,  such  that  the 
numbers  that  we  have  just  quoted  might  be,  for  example,  6,000 
cancers  per  million  children  exposed  to  only  1 rad  if  they  also  had 
certain  respiratory  diseases. 

In  1970,  Jablon  and  Kato  (24)  pointed  out  that  their  data  on  the 
survivors  of  the  atomic  bombings  who  were  exposed  in  utero  do  not 
support  the  findings  of  Stewart  (5,  22),  MacMahon  (6,  23),  and 
others.  They  indicated  that  on  the  basis  of  findings  of  Stewart  and 
Kneale  and  upon  the  corresponding  linear  hypothesis  they  should 
expect  36.9  excess  cancers  in  the  Japanese  group  during  10  years 
following  exposure,  but  they  only  observed  one  cancer  in  this 
group.  As  a consequence,  many  persons — who  were  desperately 
trying  to  disprove  the  linear  hypothesis  and  show  low  level  expo- 
sure is  harmless)  were  quick  to  proclaim  that  there  was  something 
wrong  with  the  retrospective  studies  of  cancer  induction  by  diag- 
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noetic  in  utero  X-ray  as  reported  by  Stewart,  MacMahon,  and 
others  and  that  now  we  could  relax.  Unfortunately— for  in  utero 
exposed  children — this  was  not  the  case.  Dr.  Stewart  and  a number 
of  other  writers  (1,  17,  19,  28,  29,  30)  have  published  reports  which 
give  strong  support  of  the  studies  of  Stewart,  MacMahon,  et  cetera, 
of  cancer  induction  by  diagnostic  in  utero  X-ray  such  that  there  is 
now  little  doubt  the  Japanese  studies  greatly  underestimated  this 
cancer  risk.  In  fact,  Jablon  and  Kato  (24,  7),  in  their  original 
publication,  gave  an  explanation  that  now  seems  to  be  one  of  the 
principal  reasons  they  observed  such  an  unusually  low  cancer  rate 
among  children  who  had  received  in  utero  exposure  at  the  time  of 
\ the  bombing.  They  said:  "Conceivably  such  a result  might  follow  if 
there  were  an  excessive  spontaneous  abortion  rate  for  fetuses  by 
large  doses.” 

Thus,  what  I am  saying,  then,  is  if  at  the  time  of  the  exposure 
there  happened  to  have  been  a large  number  of  abortions  or  deaths 
of  young  children  that  this  would  upset  the  data  and  would  natu- 
rally give  data  as  they  found. 

Thus,  the  fetuses  which  were  more  likely  to  have  developed  into 
cases  of  radiation  induced  leukemia  received  such  high  doses  that 
they  did  not  survive  to  become  statistics.  In  fact,  the  record  indi- 
cates there  was  an  unusually  high  incidence  of  abortions  and  rate 
of  infant  mortality  following  the  atomic  bombings.  Many  studies 
(31)  have  shown  that  during  periods  of  stress  and  community  dis- 
asters it  is  the  infants  and  young  children  that  suffer  the  most.  It 
is  known  that  during  such  periods  of  suffering  and  unrest,  incip- 
ient cancers  can  easily  be  mistaken  for  acute  infections.  Also,  it 
seems  likely  that  the  Japanese  control  group  may  have  had  a 
greater  cancer  risk  than  normal. 

In  conclusion,  I have  given  a very  simplified  picture  of  events 
that  probably  lead  to  the  production  of  cancer  in  humans  and  from 
such  a theory  as  well  as  a large  amount  of  data  on  low  level 
human  exposure  to  ionizing  radiation  it  seems  evident  that  all 
forms  of  cancer  can  be  caused  by  low  level  exposure,  that  the 
linear  hypothesis  when  applied  to  low  level  exposure  is  not  conser- 
vative and  thus  there  can  be  no  dose  so  low  that  the  risk  of 
radiation  induced  cancer  is  zero.  In  the  case  of  radiation  exposure 
the  risk  is  simply  an  increase  in  risk  that  the  person  will  develop 
cancer,  but  this  cancer  may  not  develop  and  be  recognized  until  5, 
20  or  60  years  later.  In  comparison  with  other  industries,  I believe 
the  nuclear  energy  has  a remarkably  safe  record.  However,  I be- 
lieve it  has  many  black  spots  on  this  record,  such  as,  for  example, 
to  mention  a few,  the  West  Valley,  N.Y.  reprocessing  plant  and  the 
Kerr-McGee  fabrication  plant  near  Oklahoma  City,  which  broke 
every  conceivable  health  physics  rule  of  good  radiation  safety,  or  I 
might  mention  the  environmental  pollution  of  Rocky  Flats  with 
plutonium,  or  the  practice  of  burning  out  temporary  employees  on 
some  of  the  hot  operations.  This  I consider  inexcusable. 

The  steam  generators  of  the  pressurized  water  reactors  have 
continued  to  account  for  high  occupational  exposure  in  some  of  the 
nuclear  power . plants,  and  the  solution  is  not  to  hire  temporary 
employees  to  divide  up  the  dose,  but  rather  to  correct  the  source  of 
this  trouble. 
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Other  industries  are  not  as  innocent.  For  example,  we  recall 
exposures  from  the  shoe-fittings  machines,  radium  dial  watches, 
smoke  detectors  today  that  contain  americium-241  and  radium-226, 
the  color  TV  problem,  industrial  radiography,  and  we  could  go  on 
and  on.  The  shadow  of  improper  concern  for  or  understanding  of 
radiation  risks  also  falls  on  the  military  with  its  exposure  of  young 
men  on  Test  Smoky.  The  worst  offender,  however,  has  been  the 
medical  profession.  For  example,  after  years  of  effort  we  finally 
outlawed  mass  chest  X-ray  programs  only  to  have  the  profession 
get  underway  a mass  mammography  program,  and  then  we  come 
to  the  dentists.  They  are  better  only  in  that  the  dose  they  deliver 
to  the  population  is  less  than  that  of  medical  diagnosis,  but  their 
failure  to  take  radiation  protection  measures  (1)  has,  without  ques- 
tion, increased  the  significance  of  the  number  of  CNS  tumors, 
thyroid  carcinomas,  and  leukemias  among  our  population. 

I ask,  then,  a few  questions.  Is  it  a wonder  that  the  cancer  rate 
continues  to  rise  in  the  United  States? 

Another:  When  will  our  Government  agencies  that  are  responsi- 
ble for  the  recognition,  prevention  and  control  of  radiation  risks 
from  low  level  exposure  to  ionizing  radiation  awaken  to  their  tasks 
of  serving  the  people? 

I thank  you,  Mr.  Chairman. 

(Testimony  resumes  on  p.  21.] 

[Attachments  to  Dr.  Morgan’s  prepared  statement  follow:] 
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TABLE  1*  CHANGES  IN  LEVELS  OF  PERMISSIBLE  EXPOSURE 
TO  IONIZING  RADIATION 


FOR  RADIATION  WORKERS; 


Recommended  Values 


Comments 


0.1  erythema  dose/y' 
(*lR/wk  for  200  kV  x-ray] 


^52  R/y 


Recommended  by  A.  Mutscheller  and  R.  M. 
Slevent  in  1925.  This  was  recommended 
by  ICRP  in  1934  and  used  world-wide  until 
1950. 


0.1  R/day  (or  0.5  R/wk)  36  R/y  Recommended  by  NCRP  on  March  17,  1934. 


0.3  ren/wk 

15  rem^ 

| Recommended  by  NCRP  on  March  7,  1949  and 
[iCRP  in  July,  1950  for  total  body  exposure 

5 rem/y 

5 rem/y 

[ Recommended  by  ICRP  in  April,  1956  and 
NCRP  on  January  8,  1957  for  total  body 
[exposure. 

FOR  MEMBERS  OF  THE  PUBLIC: 

0.03  rcia/vk 

1.5  rem/y  j 

[ Suggested  by  NCRP  in  September,  1952  for 
[any  body  organ. 

0,5  rem/y 

0.5  rem/y 

[Suggested  by  NCRP  on  April  15,  1958  and 
by  ICRP  in  July,  1959  for  gonads  or 
[total  body. 

5 rem/30y 

0,17  rem/y  j 

[Suggested  by  ICRP  on  September  9,  1958 
[for  gonads  or  total  body. 

25  mrem/y 

0.025  rem/y  j 

Suggested  by  USEFA  on  January  13,  1977 
for  any  body  organ  except  thyroid 

5 tnrem/y 

0.005  rem/y  j 

Suggested  by  USERDA  in  1974  for  persons 
living  near  a nuclear  power  plant. 

NOTE:  (1)  1 R 

* 0.88  rem. 

(2)  See  Reference  16  for  additional  information. 
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TABLE  2.  CANCER  RISK  AND  KNOWN  RANGE  OF  LINEARITY 


Linearity  of 
Dose  Down  To; 

Risk  Per  Person 
Per  Rad 

Comments 

References 

<10  Rad 

0.3-1.0x10*^ 
0.5  - 1.7x10“ X 

Hiroshima  & Nagasaki 
atom  bomb  survivors 

7.  18,  19, 
20 

Av.  370  Rad 

0.2-  0.3xl0*V 

Ankylosing  spondylites 
patients 

7~  20 

0.2-0/.8  Rad 

3 x 10"  V 
6 x 10  C 

Pelvimetry  Exposures  - 
Stewart  & Kneale 

5,  22 

- 1,0  Rad 

3 - 30X10*11* 

Pelvimetry  Exposures  - 
Bross  et  al 

3,  '» 

20  Rad 

0.5-  l.lxl0_l*T 

X-Ray  Therapy  - 
Herapelmann 

8 

6.5  Rad 

1.2xlO"',T 

X-Ray  for  Tinea 
Capitis  - 
Modan  et  al 

10 

t m Leukemia  risk/person.  rad 
C ■»  Total  cancer  risk/person.  rad 
T ■ Thyroid  cancer  risk/person.  rad 
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THE  LINEAR  HYPOTHESIS  OF  RADIATION  DAMAGE  APPEARS  TO  BE 
NON-CONSERVATIVE  IN  KANT  CASES 

Karl  Z.  Morgan 

School  of  Nuclear  Engineering 
Georgia  Institute  of  Technology 
Atlanta,  Georgia  30132,  USA 

The  purpose  of  this  paper  Is  to  express  a word  of  caution  to  those  members 
of  the  International  Radiation  Protection  Association  (IRPA)  and  to  members 
of  the  International  Commission  on  Radiological  Protection  who  seen  to  believe 
our  present  levels  of  maximum  permissible  dose  (MPD)  for  occupational  workers 
end  dose  limits  (0L)  for  aenbers  of  the  public  are  unnecessarily  low  and 
should  be  increased.  At  the  same  time,  I would  caution  persons  In  the 
United  States  who  are  advocating  that  present  levels  should  be  reduced  by  an 
order  of  magnitude.  Likewise,  I wish  to  discourage  some  members  of  IRPA  from 
repeating  their  claim  that  the  linear  hypothesis,  upon  which  ve  base  our 
present  radiation  protection  standards,  is  overly  conservative. 

I believe  present  values  of  HPD  are  satisfactory,  but  only  because  in  indus- 
try and  in  the  vast  majority  of  nuclear  energy  programs  these  values  are 
considered  as  upper  limits  so  that  on  the  average  exposure  to  radiation  of 
■workers  does  not  exceed  10%  of  MPD.  This  practice  has  developed  as  a result 
of  the  prfciclple  of  ALARA  (exposures  As  Low  As  Reasonably  Achievable) . Vera 
tha  day  to  cope  when  occupational  exposures  are  averaging  SO  to  80%  of  the 
MPD,  I would  be  first  to  urge  a reduction  in  present  MPD.  In  .this  connection, ■ 
I deplore  the  fact  that  some  nuclear  power  plants  and  fuel  reprocessing  plants 
In  tha  United  States  have  ignored  the  principle  of  ALERA,  have  adopted  the 
practice  of  "burning  out"  employees,  by  using  "expendable"  temporary  employees, 
and  have  exceeded  1000  man-rem/y  at  some  of  the  power  plants.  It  is  unfortu- 
nate, also,  that  for  the  most  part  the  medical  profession  Ignores  the  prin- 
ciples of  ALARA  for  patient  exposures.  I do  not  believe,  however,  that  the 
solution  to  these  problems  is  to  lower  MPD  and  DL  by  an  order  of  magnitude, 
for  then  many  health  physicists  would  feel  obligated  to  reduce  exposures  to 
IX  or  less  of  our  present  values;  this  could  deprive  us  some  great  benefits 
that  can  be  expected  from  proper  use  of  ionizing  radiation.  For  example,  1 
believe  present  average  occupational  exposure  of  5 to  10%  MPD  • 230  to  500 
mrem/y  to  total  body  does  not  present  an  unreasonable  or  unusual  occupational 
risk.  Ve  might  expect  this  risk  to  be  of  the  order  of  500  x 10*3  c/rea 

x 40  y ■ 6 chances  of  cancer  from  occupational  exposure  per  1000  radiation 
workers.  The  long  range  genetic  risk  Would  be  about  the  same  magnitude  as 
somatic  risks,  and  I consider  this  acceptable  In  comparison  with  risks  in 
safe  occupations.  However,  1 would  consider  a 6%  cancer  plus  a 6%  genetic 
_ risk  too  high.  *1  feel  the  same  about  not  changing  population  DL  so  long  as 
~ present  practice  limits  this  on  the  average  to  less  than  10%. 

With  the  demise  of  ehe  treshold  hypothesis,  the  linear  hypothesis  has  gained 
acceptance  as  the  basis  for  setting  radiation  protection  standards  and  this 
has  led  some  health  physicists  to  decry  Its  use  and  make  Incorrect  claims: 

I)  The  linear  hypothesis  holds  only  In  the  high  dose  range,  2)  There  are  no 
human  exposure  data  indicating  radiation  damage  due  to  low  doses  (ionizing 
or  non-ionizing),  and  3)  The  linear  hypo t heal a is  always  overly  conservative 
In  the  low  dose  range. 

Regarding  claim  number  1,  just  the  opposite  la  true.  In  the  high  dose  range 
the  linear  hypothesis  always  breaks  down  because  one  cannot  cause  deaths  in 
over  100%  of  exposed  population  and  a maximum  effect  is  reached  at  some  in- 
termediate dose  because  at  higher  doses  the  animals  do  not  survive  long 
enough  to  die  of  effects  under  study.  It  Is  true  that  for  low  LET  radiation 
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th«  llotir  hypothesis  it  often  conservative  for  low  doses  administered  to 
animals  because  time  is  allowed  for  cell  repair  and  cell  replacement.  How- 
ever, studies  of  production  of  leukemia  as  a result  of  In  uteral  x-ray 
exposure!*!,  and  exposure  to  young  people!***!,  as  well  ss  some  studies  on 
old  animals,  suggest  that  very  young  and  very  old  members  of  a population 
are  radiosensitive  and  the  linear  hypothesis,  as  applied  to  them,  is  non- 
conservative  even  for  low  LET  radiation.  Many  evaluations  of$, '* *,9,10,11 
cancer  production  from  high  LET  radiation  of  humans  as  a consequence  of  body 
burdens  of  radium  indicate  that  if  there  is  departure  from  the  linear  hypo- 
thesis in  the  low  dose  range  it  is  in  the  direction  of  more  cancers  produced 
per  rad  at  low  doses  than  at  high  doses  and  that  protractionl*  of  time  over 
which  dose  from  224r*  is  delivered  to  patients  increases  rather  than 
decreases  the  risk  of  cancer. 

Regarding  claim  number  2,  there  are  many  publications  reporting  harmful  ef- 
fects of  low  exposures  to  both  ionising!*!*!**  and  non-lonizingl!*l*  radia- 
tions, so  I can  only  conclude  those  who  repeatedly  claim  such  data  do  not 
exist  must  completely  discount  the  validity  of  such  studies.  I do  not  agree 
that  findings  of  these  studies  can  be  ignored  and  believe  the  validity  of 
some  of  the  findings  Is  sufficiently  substantiated  that  ve  must  take  seri- 
ously enforcement  of  the  principle  of  ALARA. 

It  is  easy  to  understand  why  there  are  adherents  to  claim  3,  and  why  many 
disciples  of  the  old  threshold  hypothesis  are  reluctant  to  abandon  belief 
that  if  one  does  not  exceed  a threshold  dose  there  is  no  risk  of  radiation 
damage,  or  if  the  dose  is  kept  below  a threshold  value,  the  rate  of  repair 
can  keep. pace  with  the  rate  of  damage  produced.  It  is  true  in  many  cases, 
and  especially  for  low  LET  radiation,  the  race  of  repair  may  Peep  up  with 
the  rate  of  damage.  In  some  cases  also  the  average  incubation  period  for  ^ 
certain  malignancies  may  be  longer  than  expected  remaining  life.  However, 
we  should  not  take  too  much  comfort  In  such  observations  because  each  person 
differs  in  response  to  radiation  such  that  the  only  safe  assumption  is  that 
no  dose  can  be  so  lowa  that  the  probability  of  radiation  damage  Is  zero. 

Generally  accepted  theories  of  damage  lead  to  the  conclusion  that  s given 
type  of  radiation  damage  from  a given  type  of  exposure  Is  simply  a matter 
of  chance.  By  this  we  mean  that  of  the  millions  of  photons  and  alpha  parti- 
cles thst  loose  energy  in  an  organ  of  our  body  each  day;  there  is  always  the 
remote  chance  that  one  of  these  will  damage  a cell  in  such  a way  that  it 
survives,  but  only  to  reproduce  itself  in  its  perturbated  form  and  that  in 
tine  there  developes  a clone  of  perturbated  cells  which  is  identified  as  a 
malignancy.  The  fact  that  there  is  no  "safe"  level  of  radiation  exposure  Is  not 
a unique  type  of.  risk— ve  all  know,  for  example,  there  is  never  a trip  in  a 
Paris  taxi  that  is  "safe." 

How  that  ve  have  discarded  the  threshold  hypothesis,  let  us  summarize  reasons 
why  in  soot  cases  use  of  the  linear  hypothesis  to  estimate  risk  at  low  doses 
is  not  a conservative  assumption  as  follows: 

1.  Overkill  at  high  doses.  Most  estimates  of  risk  from  radiation  expo- 
sure are  based  on  linear  extrapolation  of  effects  at  high  doses  down 
to  zero  dose.  Often  with  such  extrapolation  Insufficient  account  is 
taken  of  overkill  and  that  in  no  case  can  more  than  100%  of  the 
animals  bs  killed  by  radiation.  Sometimes  one  simply  determines  the 

'best  least-squares  line  which  will  pass  through  the  (0,0)  point. 

Some  points  used  In  determining  the  slope  of  this  line  may  be  on  the 
bend  of  the  curve  where  the  animals  are  injured  by  largo  doses  of 
radiation  such  that  they  do  not  survive  long  enough  to  die  of  the 
effect  under  study. 

2.  Short  follow-up  period  of  human  studies.  Most  studies!!  of  effects 
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of  ionising  radiation  on  man  extend  over  only  a small  fraction  o. 

Ills  life  span.  If  one  determines  the  slope  of  curve  of  thyroid 
carcinoma  risk  vs  x-ray  dose  and  the  followup  period  Is  only  7 
years;  studies  of  population  until  all  have  died  would  Increase  the 
slope  of  curve  and  risk  estimate. 

3.  Fractional  life  sgan  animal  studies.  Sometimes  comparisons  are  oade 
between  fetal  denage  during  first  trimester  of  a nouse  and  damage  we 
might  expect  during  first  trimester  of  a woman,  or  a comparison  Is 
made  over  life  of  animals  having  a life  span  of  20  years  with  expected 
effects  over  life  span  of  man.  Since  In  many  cases  damage  from  ra- 
diation exposure  oay  relate  more  closely  to  what  happens  in  a given 
number  of  years  following  exposure  rather  than  what  happens  over  a 
certain  fraction  of  the  animals*  life  span,  such  extrapolations  to 
■an  can  only  lead  to  underestimates  of  risk. 

4.  ladiotonsltlvlty  differs  arr.cng  animal  species.  Many  studies  have 
saphasizcd  the  risk  of  extrapolating  data  on  effects  of  radiation 
exposure  from  one  animal  to  another  or  to  man.  Differences  in 
metabolism,  turnover  rate,  CX  tract  uptake,  skin  perspiration,  blood 
circulation,  mitotic  index,  etc.,  can  have  a marked  effect  on  animal 
response  to  a given  dose  of  ionizing  or  non-lonlzlng  radiation.  An 
examination  of  data  leads  me  to  conclude  that  more  often  than  not 
this  kind  of  extrapolation  to  nan  results  in  an  underestimation  of 
risks. 

3.  Heterogeneity  of  human  population.  The  vast  majority  of  studies  of 
effects  of  radiation  exposure  are  carried  out  with  imbred  animals, 
v Radiation  ecology  programs  must  be  extended  to  animals  in  the  wild 
If  we  arc  to  simulate  effects  we  expect  from  low  doses  to  human  pop- 
ulations. Studies  of  Brossl6  have  indicated  that  risk  of  leukemia  as 
a consequence  of  in  utero  x-ray  exposure  increases  by  50001  if  the 
child  had  diseases  such  as  asthma,  hives,  eczema,  allergy,  pneumonia, 
dysentary  or  rheumatic  fever  compared  with  the  child  without  this  ex- 
posure and  history  of  such  disease.  In  accessing  population  risk  of 
low  levels  of  exposure  we  need  to  know  dose  response  for  young  and 
old,  nale  and  female,  sick  and  well,  fat  and  slim,  the  person  of 
svtrage  eating  habits  and  the  one  with  peculiar  eating  habits,  etc. 
When  we  have  such  data,  our  estimates  of  risk  from  low  level  exposure 
will  Increase. 

6.  Cell  sterilization.  It  is  well  established  that  as  old  age  is  ap- 
proached, the  percent  of  abnormal  cells  in  the  body  increases;  for 
example,  the  percent  of  chromosomal  aberrated  cells  increases  with 
age  of  an  animal.  It  Is  cotnnonly  believed  that  some  types  of  malig- 
nancies develop  as  a result  of  a series  of  changes  that  take  place 
in  the  46  chromosomes  that  comprise  the  nucleus  of  a normal  somatic 
call  in  nan.  Sometimes  certain  of  these  changes  may  be  the  result 
of  genetic  mutation  conveyed  from  one's  parents.  Thus,  ve  have  a 
scattering  of  cells  and  clones  of  cells  which  have  one  or  more  ab- 
nornalities,  and  may  present  a much  larger  cross-section  for  the 
production  of  a malignancy  than  a normal  cell.  It  may  be  that  the 
etiology  of  cancer  is  similar  to  throwing  of  a series  of  switches 
such  chat  cancer  cannot  develop  unless  all  switches  are  thrown. 
Children  born  in  a family  with  one  of  "switches"  thrown  genetically 
have  a higher  cancer  risk  than  average  children  and  persons  who 
have  been  exposed  to  higher  levels  of  carcinogens  have  more  high 
cross-section  cells  that  are  likely  targets  for  the  origin  of  a ma- 
lignancy. When  studies  are  conducted  on  animals  exposed  to  high 
doses  of  radiation,  cell  sterilization  may  take  place  such  that  many 
cells  that  are  likely  targets  for  development  of  a malignancy  are 
destroyed.  Thus,  such  data  points  at  high  exposure  levels  would  tend 
to  reduce  the  slope  of  the  curve  that  is  extrapolated  to  zero  dose 
end  may  result  In  an  underestimate  of  risk  at  low  levels  of  exposure. 
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Mr.  Rogers.  Thank  you  very  much,  Dr.  Morgan,  for  your  most 
helpful  statement.  It  was  really  an  excellent  statement,  and  has 
given  the  committee  a clear  understanding  of  the  problems  we 
face. 

I think  we  will  have  the  other  statements,  and  then  the  question- 
ing, if  there  is  no  objection  from  the  witnesses.  Perhaps  it  would  be 
better  for  Dr.  Tamplin  to  speak  next,  since  I think  Dr.  Sperling 
will  talk  more  on  Smoky. 

So,  Dr.  Tamplin,  if  you  could  proceed,  we  will  be  glad  to  receive 
your  statement. 

STATEMENT  OF  ARTHUR  TAMPLIN,  PH.  D. 

Dr.  Tamplin.  I didn’t  prepare  a statement  just  for  this  particular 
hearing.  What  I did  was  submit  for  the  record  a paper  which  I had 
prepared  in  August  1977  on  the  biological  effects  of  radiation,  in 
which  I indicate  that  the  present  estimate  of  the  biological  effects 
of  radiation  is  at  least  10  times  worse  than  was  estimated  just  as 
recently  as  1972.  [See  p.  24.] 

This,  of  course,  as  Dr.  Morgan  indicated,  has  been  the  nature  of 
the  biological  data  on  the  effects  of  radiation. 
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As  more  and  more  time  has  gone  by,  the  data  indicates  that  the 
risks  were  much  greater  than  we  had  estimated  previously. 

In  1969,  my  colleague,  John  Gofman,  and  I became  very  con- 
cerned about  the  radiation  exposure  standards,  both  for  the  popula- 
tion at  large  and  for  workers.  At  that  time,  we  were  at  the  Law- 
rence Radiation  Laboratory  in  Livermore,  and  we  made  estimates 
of  what  the  biological  effects  of  radiation  were,  which  set  off  a roar 
of  protest  among  the  Atomic  Energy  Commission  and  the  nuclear 
power  industry. 

Subsequent  to  that,  the  National  Academy  of  Sciences  BEIR 
committee  was  convened,  and  their  report,  which  was  called  the 
BEIR  report,  was  published  in  November  1972.  Since  that  time,  in 
all  the  environmental  statements,  and  so  forth,  that  report  has 
formed  the  basis  for  estimating  the  biological  effects  of  radiation. 

Now,  when  Gofman  and  I estimated  the  effects  of  radiation,  we 
used  the  concept  which  is  called  the  doubling  dose,  and  what  this 
meant  was  that  dose  of  radiation  which  would  double  the  natural 
incidence  of  cancer.  We  estimated  that  this  doubling  dose  was  50 
rads.  Now,  the  BEIR  committee,  in  their  1972  report,  estimated 
that  this  doubling  dose  was  200  rads,  some  four  times  larger  than 
ours. 

In  this  paper  I point  out  that  there  subsequently  have  been  a 
number  of  studies  which  have  suggested  that  approach,  using  the 
linear  extrapolation,  was  not  necessarily  conservative.  Probably  the 
most  significant  report  to  come  out  has  just  come  out  recently, 
which  is  the  Mancuso,  Stewart,  and  Kneale  report,  and  it  is  this 
particular  report  which  demonstrates  very  strongly  that  the  BEIR 
report  estimates  of  the  cancer  induction  by  radiation  were  too  low 
by  the  factor  of  10. 

In  the  Mancuso  report  the  doubling  dose  for  cancer  induction  is 
approximately  10  rads.  That  is  a factor  of  20  below  what  was  used 
by  the  BEIR  committee  and,  much  to  my  surprise,  it  is  even  a 
factor  of  five  below  what  Gofman  and  I used. 

Subsequently,  I have  come  across  two  other  papers  which,  when  I 
update  this  particular  report,  strongly  support  the  Mancuso  study. 
One  of  them  is  a paper  by  Pochin  [see  p.  40]  who  is  a scientist  in 
England.  In  the  Japanese  survivors  of  the  atomic  bomb  there  was  a 
group  of  individuals  who  received  low  dosage  of  radiation;  this  is 
zero  to  9 rad.  And  quite  often  in  making  comparisons  of  the  Japa- 
nese study,  they  would  use  this  low-dose  group  as  the  control  group 
indicating  that  they  didn’t  anticipate  any  cancers  to  be  induced  in 
that  group. 

Pochin,  in  this  particular  paper,  looked  at  that  particular  group 
and  found  that  actually  the  leukemia  rate  had  almost  doubled  in 
this  zero  to  9 group.  In  other  words,  he  is  also  coming  out  with  an 
estimate  of  a doubling  dose  in  the  vicinity  of  10  rad,  not  the  200 
rad  used  in  the  BEIR  report. 

Also,  there  is  a paper  which  is  to  be  published,  which  was  pre- 
pared by  Dr.  Rotblat  [see  p.  43]  who  looked  at  another  group  of 
people  in  Japan,  and  these  are  the  individuals  who  went  into 
Hiroshima  and  Nagasaki  after  the  bombing  to  do  the  rescue  work 
and  to  find  their  relatives.  These  people  were  also  exposed  to  low 
doses  of  radiation.  And  his  estimate,  again  by  looking  at  leukemia, 


is  that  the  BEIR  committee's  estimate  of  the  doubling  dose  for 
cancer  is  10  times  too  large. 

So  what  has  been  happening  since  the  1972  BEIR  report  was 

Eublished  is  that  the  new  data  which  has  accumulated  on  the 
iological  effects  of  radiation  is  demonstrating  quite  strongly  that 
the  BEIR  committee’s  estimates  were  too  low  by  a factor  of  10.  And 
also,  as  Dr.  Morgan  says,  they  are  indicating  that  this  linear  ex- 
trapolation which  was  used  is  not  conservative.  It  actually  underes- 
timated the  effects  of  low-dose  radiation. 

I think  the  thing  that  this  committee  should  recognize  about 
these  new  data  which  are  available  today  is  that  we  are  now 
talking  about  doses  which  can  double  the  incidence  of  cancer  that 
are  small,  say,  compared  to  the  allowable  occupational  exposure.  A 
worker  in  a nuclear  power  industry  could  receive  this  doubling 
dose  in  1 year.  If  he  is  20  years  old,  he  could  receive  a dose  of  12 
rad  in  1 year.  In  other  words,  a doubling  dose. 

Also,  this  doubling  dose  is  such  that  if  one  looks,  for  example,  at 
the  soldiers  who  were  exposed  in  these  training  exercises  at 
Nevada,  you  are  talking  about  doses  which  suggest  very  strongly 
that  the  balance  of  probabilities  would  indicate  that  the  cancers 
which  are  developing  in  these  soldiers  were  the  result  of  their 
exposure  on  these  training  exercises. 

1 would  anticipate  that  both  the  nuclear  power  industry  and  the 
Veterans  Administration  are  going  to  find  themselves  involved  in  a 
considerable  number  of  lawsuits  in  order  to  rectify  this  situation. 
The  nuclear  power  industry,  I am  sure,  is  going  to  have  to  pay  a 
large  number  of  claims  for  occupational  illness  because  of  the 
workers  who  develop  cancer. 

It  has  always  been  claimed  by  the  nuclear  power  industry  that 
no  one  has  ever  been  shown  to  have  died  of  cancer  as  a result  of 
his  occupational  exposure.  Well,  that  isn’t  true  any  more.  A case 
was  decided  in  England  just  a little  over  a month  ago,  and  culpabil- 
ity was  admitted  by  the-British  Nuclear  Fuels  Ltd.  They  admitted 
it  as  part  of  the  court  order. 

So  we  now  have  the  first  case  of  an  occupational  exposure  lead- 
ing to  cancer,  and  I might  say  that  one  of  the  strong  points  in 
arguing  that  case  was  the  Mancuso,  Stewart,  and  Kneale  report,  so 
I would  anticipate  that  a large  number  of  these  will  occur  in  the 
United  States. 

Thank  you. 

Mr.  Rogers.  Thank  you  very  much,  Dr.  Tamplin. 

I might  ask  if  you  would  place  in  the  record  the  various  studies 
to  which  you  have  referred  to.  I think  you  have  them  with  you,  or, 
if  not,  if  you  could  furnish  them  for  the  record. 

Dr.  Tamplin.  I can;  certainly. 

Mr.  Rogers.  And  also  any  information  you  have  on  the  lawsuit 
in  England  which  shows  the  first  connection  with  a death  to  low 
level  radiation  from  atomic  plants. 

Dr.  Tamplin.  Yes.  I have  the  joint  statement  that  was  read 
before  the  court  in  England. 

Mr.  Rogers.  I think  this  would  be  helpful  for  the  committee. 
Without  objection,  they  will  be  made  a part  of  the  record  at  this 
point. 

[Testimony  resumes  on  p.  50.] 

[The  papers  referred  to  follow:] 
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THE  BIOLOGICAL  EFFECTS  OF  RADIATION* 
TEN  TIMES  WORSE  THAN  ESTIMATED 


Dr.  Arthur  R.  Tamplin 
Natural  Resources  Defense  Council 
917  15th  Street,  N.W. 

Washington,  D.C.  20005 
August,  1977  * 

ABSTRACT 

* 

The  latest  biological  evidence  indicates  that  the  esti- 
mates of  the  biological  effects  of  radiation  made  only  five  years 
ago,  both  for  cancer  induction  and  genetic  effects,  are  too  low 
by  at  least  a factor  of  ten.  Among  the  most  critical  data  is 
that  collected  on  the  workers  at  the  U.S,  Hanford  facility. 

This  data,  to  the  great  surprise  of  the  experts,  demonstrates 

an  important  and  significant  increase  in  the  cancer  deaths  for 

\ • 

the  workers.  All  the  evidence  indicates' that  workers'  exposures 
should  be  reduced  tenfold.  Because  of  this  new  information, 
the  nuclear  industry  should  anticipate  a number  of  lawsuits  brought 
by  workers  who  develop  cancer. 
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THE  BIOLOGICAL  EFFECTS  OF  RADIATION: 
TEN  TIMES  WORSE  THAN  ESTIMATED 


Dr.  Arthur  R.  Tamplin 
Natural  Resources  Defense  Council 
917  15th  Street,  N.W. 

Washington,  D.C.  20005 
•* 

1 . Introductory  Remarks  * 

Radioactivity  is  a property  possessed  by  some  isotopes  of  the 
various  chemical  elements.  Tritium,  for  example,  is  the  radioactive 
isotope  of  the  elenent  hydrogen.  All  isotopes  of  plutonium  are  radio- 
active. This  property  of  radioactivity  causes  the  "nucleus  of  the  iso- 
tope to  undergo  spontaneous  disintegration.  In  this  process,  energy 
is  liberated  and  the  disintegration  generally  results  in  the  formation 
of  a new  nuclide  (isotope  of  a different  element) . The  energy  is 

released  in  the  form  of  radiation,  either  as  electromagnetic  waves 

% - 

(X-rays  or  gamma  rays)  or  as  particle  radiation  (beta  or  alpha  particles) . 
This  radiation  is  called  ionizing  radiation  because  as  it  passes  through 
matter,  it  is  capable  of  ejecting  electrons  from  atoms  and  thereby 
producing  ions. 

As  the  radiation  is  passing  through  human  tissue  and  pro- 
ducing ions,  it  is  actually  transferring  its  energy  to  the  cells 
in  the  tissue.  The  amount  of  energy  transferred  in  one  of  these 
ionizing  reactions  is  sufficient  to  bring  about  chemical  changes 
in  the  molecules  of  the  cells  and  thereby  produce  an  abnormal  or 
damaged  cell.  Such  radiation  injury  to  the  cells  can  and  does 
result  in  the  induction  of  cancer  in  irradiated  tissue.  If  these 
chemical  changes  take  place  in  the  gem  cells  of  the  gonads,  they 
:ld  result  in  altered  genes  or  chromosomes  which  could  then  be 
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passed  on  to  and  produce  genetic  defects  In  future  generations. 

If  the  radiation  dosage  is  large,  so  many  cells  will  be  damaged 
that  the  radiation  can  be  lethal.  ^ 

The  concern  over  the  release  of  radioactivity  to  the 
environment  stems  from  this  knowledge  that  radiation  is  harmful  to 
man.  At  high  dosages  such  as  could  occur  following  a major  acci- 
dent, the  radiation  can  be  lethal.  At  lower  dosages, • radiation 
can  induce  cancer  in  the  irradiated  individuals  and  induce  damage 
in  their  genetic  material  that  could  be  transferred  to  their  off- 
spring and  to  future  generations.  Moreover,  the  range  of  concern 
over  low  dosage  effects  extends  to  those  encountered  in  the  anti- 
cipated day-to-day  occupational  exposure  of  employees  and  releases 
of  radioactivity  from  the  facilities  of  the  nuclear  power  industry 
that  result  in  exposure  of  the  public-at-large  and  the  medical 

i * 

uses  of  X-rays  and  radiation. 

There  is  no  safe  level  of  radiation  exposure.  The  United  States  . 

National  Academy  of  Sciences,  National  Research  Council,  Committee 

on  the  Biological  Effects  of  Ionizing  Radiation,  had  this  to  say  about 

1/ 

the  concept  of  a safe  or  threshold  dosage  of  radiation: 

There  is  no  sufficient  theory  of  radiation  car- 
cinogenisis  from  which  the  concept  can  be  deduced, 
and  an  empirical  demonstration  has  not  beer  made. 

Although  it  did  not  state  it  in  such  explicit  terminology,  the 

HAS  BIER  Committee  came  to  the  same  conclusions  with  respect  to 

2/ 

the  genetic  effects^of  radiation.  The  International  Commission 

1 / NAS  BIER  Report,  Report  of  the  National  Academy  of  Sciences, 

National  Research  Council,  Committee  on  the  Biological  Effects 
of  Ionizing  Radiation,  "The  Effects  on  Populations  of  Exposure 
to  Low  Levels  of  Ionizing  Radiation,"  Washington,  D.C.,  November, 

1972,  p.  95. 

Ibid , pp,  64-65. 
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...  Radiological  Protection  has  stated: 

It  seems  unlikely  that  the  dose-response  for 
any  kind  of  genetic  effect  has  any  sort  of 
threshold;  the  underlying  mechanism  for  genetic 
change  is  molecular. 

Thus,  both  experimental  data  and  theoretical  c.onsiderations  indi- 
cate that  any  amount  of  radiation,  no  matter  how  small,  must  be 
considered  as  being  harmful  to  man.  Consequently, * we  must  be  con- 
cerned about  the  smallest  radiation  exposures  and  releases  of  .r 
radipactivity  from  the  nuclear  power  industry. 

The  BI3R  Report  of  the  NAS  Committee  presents  the  most 
recent  estimates  of  biological  effects  of  radiation.  These  esti- 
mates are  based  upon  the  linear  hypothesis.  This  hypothesis 
assumes  that  in  the  low  dose  range  (dosages  below  which  direct 
experimental  evidence  is  available),  the  effects  are  directly  pro- 
portional to  the  dose.  This  implies  thatv a dose  of  1 rem  to  1 
million  people  (1,000,000  man-rem)  will  result  in  the  same  quanti- 
tative effect  such  as  the  number  of  induced  cancers  as  would  a dose 
of  10  rem  given  to  100,000  people  (this  is  also  10  X 100,000  or 
1, COO, 0C0  man-rem).  The  BIER  Report  estimates  that  1,000,000  man- 
rem  will  produce  the  following  effects: 

Effects  of  1,000,000  Man-Rem 


Induced  cancers 


37 


Genetic  defects 


y 


100-450 

30-750 


3/  ICRP  Publication  14,  Radiosensitivity  and  Spatial  Distribution 
of  Dose,  Reports  prepared  by  Two  Task  Forces  of  Committee  1 of 
the  International  Commission  on  Radiological  Protection,  Pergamon 
Press,  Oxford,  1969,  p.  20. 

V NAS  Bier  Report,  o£.  cit. , p.  90. 

' ' Ibid,  p.  55. 
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These  estimates  apply  to  a population  composed  of  young  and  old  and 
male  and  female.  Since  only  about  one’-half  of  the  population  would 
be  within  the  reproductive  age,  the  genetic  effect  estimate  given 
above  has  been  adjusted  accordingly.  There  are  several  reasons  why 
much  more  weight  should  be  given  to  the' higher  estimates  given  above. 
In  fact,  recent  data  suggest  that  even  the  higher  estimates  may 
significantly  underestimate  the  true  effects.  _ *♦ 


2.  Cancer  Induction 

The  BSIR  Report  estimates  that  one  million  person-rem  will 
ir. iuce  ICO  tc  4 50  cancers.  The  lower  estimate  is  based  upon  the 
abs tints  risk  model  while  the  higher  is  based  upon  the  relative  risk 
mcdel.  Both  are  based  upon  the  linear  hypothesis.  In  the  following 
ss crises,  evidence  is  presented  to  demonstrate  that  even  the  upper 
estimate  of  the  BEIR  Report  is'  too  low,  possibly  by  at  least  a factor 
cf  \ 

* < 

2 . 1 Absolute  vs.  Relative  Risk  Model 

The  BEIR  Committee  stated:  N 

Mo  conclusion  can  be  made  at  this  time  on  the  absolute 
versus  relative  risk  model.  7/ 

The  relative  risk  model  is  based  upon  radiobiological  data 
which  indicate  that  the  rate  of  induction  of  various  cancers  per 
ran  is  proportional  to  the  spontaneous  incidence  rate.  At  younger 
ages  when  the  spontaneous  cancer  death  per  year  is  low,  the  rate 


Ibid,  P.  90. 
Ibid , p.  138. 
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of  induction  per  year  is  also  low#  but  at  older  ages  when  the 
.spontaneous  cancer  death  rate  is  10  tiroes  higher,  so  is  the  rate 
of  radiation-induced  canpers.  The  absolute  risk  model  tends  to 
average  these  changing  rates  into  a single  value. 

If  the  data  base  were  complete#  both  models  should  give  the 
same  overall  risk  estimate.  The  absolute  risk  model  would,  how- 
ever# obscure  the  varying  radiosensitivity  as  g. function  of  age. 
The  problem  is  that  the  data  base  is  not  comple te.  The  follow-up 
study  on  irradiated  populations  extends  over  a period  of  some  30 
years  --  much  less  than  the  lifetime  of  the  younger  members. 

The  relative  risk  model  represents  a biologically  reasonable  basis 
for  extrapolating  the  data  base  throughout  the  lifespan  of  the 
younger  members  of  the  study  populations.  The  difference  between 
the  two  models  at  this  time  is  a result  of  this  extrapolation  for 
the  radiation  exposure  experience  in  the  yearly  years  of  life. 

Radiological  data  demonstrate  that  the  young  child. {0-9 
years)  and  the  developing  fetus  are  more  sensitive  to  radiation 
than  adults  (>10  years).  The  higher  risk  estimate  of  the  BIER 
Report  assumes  that  the  risk  associated  with  radiation  exposure 
of  the  young  child  extends  throughout- the  lifespan.  On  the  other 
hand,  the  BIER  Report  assumes  that  the  risk  associated  with  in 
utero  exposure  extends  only  throughout  the  first  10  years  of  life* 
If  the  risk  from  _in  utero  exposure  were  assumed  to  extend  through- 
out the  lifespan,  the  risk  estimate  would  be  doubled  and  the  risk 

8/ 

of  cancer  would  become  1,000  cancers  per  million  person-rem. 


8/  Ibid,  p.  188. 
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There  Is  considerable  biological  evidence  which  demonstrates 
that  injury  (physiological  damage)  received  during  in  utero  develop- 
ment and  in  childhood  is  reflected  in  decreased  physiological  com- 

y 

petence  and  increased  mortality  during  .adult  life.  Thus  there  is 
a significant  biological  basis  for  assuming  that  the  radiation  injury 
incurred  during  in  utero  development  and  childhood  will  lead  to  an 
enhanced  risk  of  cancer  throughout  the  lifespan.  Those  who  were 
exposed  in  utero  and  0-9  years  by  the  atom  bombs  in  Japan  are  now 

just  reaching  theage  where  the  important  data  on  this  question-  can 

\ 

be  collected.  The  next  few  decades  will  reveal  the  pattern  of  excess 
cancer  in  adult  life.  Nevertheless,  the  present  data  on  those  irri- 
diated  iji  utero  does  conform  with  the  biological  expectation  that 
this  radiation  injury  will  become  manifest  in  adult  life.  Hiroo 
Kato  has  reported  that  there  is  an  increased  mortality  of  individuals 
exposed  iii  utero  by  the  atom  bombs  after  they  reached  10  years  of 
age . 

2. 2 The  Linear "Hypothesis 

The  risk  estimators  in  the  8EIR  Report  are  based  upon  the 
linear  hypothesis.  This  hypothesis  assumes  that  in  the  low  dose 
range  (that  below  where  experimental  data  is  available)  the  risk  is 
directly  proportional  to  the  dose.  The  BEIR  Committee,  however, 

9/  See,  for  example,  Tamplin,  A.R.,  et  al . , "A  Criticism  of  the 
~ Stronglass  Article  on  Fetal  and  Infant  Mortal ity,"  Lawrence 

Livermore  Laboratory,  Livermore,  California,  UCID-15506,  22  July 
1969;  and  Jor.os,  H.B.,  "Factors  in  Longevity,"  Kaiser  Foundation 
Medical  Bulletin.  Vol.  4,  Nos.  9-10,  Septeraber-October , 1956. 
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indicated  that  the  linear  hypothesis  may  either  overestimate  or  under- 

10/ 

estimate  the  risk  when  applied  in  low  dose/low  dose- rate  situations. 

Recent  evidence  indicates  that  the  linear  hypothesis  may  underestimate 

the  effect  of  low  dose/low  rate  irradiation.  Much  of  this  latest 

information  has  been  summarized  by  Dr.  Karl  Z.  Morgan,  who  concluded: 

Frequently  in  the  literature  it  is  stated  that  the 
linear  hypothesis  is  a very  conservative  assumption. 

During  the  past  years,  however,  many  studies  have  indi- 
cated that  this  probably  is  not  true  in  general  and 
that  at  low  doses  and  dose  rates  somatic  damage  per 
rad  (and  especially  that  from  c4  -irradiation)  probably 
is  usually  greater  than  would  be  assumed  on  the  linear 
hypothesis.  11/ 

Dr.  J.  Martin  Brown  also  reviewed  the  pertinent  data  on  cancer 
induction  and  concluded: 

Contrary  to  popular  belief  there  are  quite  good  data 
on  cancer  induction  in  humans  by  low  doses  and/or  low 
dose  rates  of  low  LET  radiation.  Risk  estimates  at 
these  lew  closes  were  found  not  to  be  less  t^han  comparable 
risk  estimates  made  from  high  dos'es.  If  anything,  in 
fact,  the  data  suggest  the  opposite.  12/ 

Dr.  Irwin  D,  J.  Bross  has  shewn  that  there  are  some  indivi- 
duals in  the  population  who  are  affected  by  radiation  orders  of  magni- 

13/ 

tude  greater  than  other  individuals.  Thus,  in  interpreting  the 


20/  P.'S  BEIR  Report,  oa,  cit . , p.  90. 

11/  “organ,  Karl  Z,  , Suggested  Reduction  of  Permissible  Exposure 

to  Plutonium  and  Other  Transuranium  Elements,  Journal  of  American 
I ::  d ns  trial  Hvg  iene,  August,  1975. 

12/  Brown,  J.  Martin,  Linearity  vs.  Non-Linearity  of  Dose  Response 
fer  Radiation  Carginogenesis , Health  Phvsics  31,  September, 

? r 7 6 , p . 2 31. 

12/  ^rcus,  Irwin  D.J.,  Leukemia  from  Low-Level  Radiation,  Mow 

- • "I md  J.  of  Mod. , Vol . 237 , No.  3,  20  July  1972,  pp. "107-110. 
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effects  of  radiation  one  must  be  cognizant  of  these  highly  suscep- 
tible individuals.  Dr,  John  W.  Baum  ha3  shown  this  population 

heterogeneity  with  respect  to  radiation  sensitivity  causes  the 

14/ 

linear  hypothesis  to  underestimate  the  risk  at  low  doses.  He 
concludes: 

It  is  concluded  from  this  analyst  tha£  ’linear  extra- 
polation from  high  doses  to  predict  effects  at  low 
doses  is  not  always  conservative.  This  seems  parti-  .1 
cularly  so  for  radiation  induced  cancer  in  a hetero- 
geneous population  such  as  man.  The  need  for  much 
more  experimental  and  epidemicological  data  at  low 
doses  and  for  low  dose-rates  is  apparent.  15/ 


2 • ^ The  Mancuso  Report 

- On  October  13,  1976,  Drs.  Thomas  Mancuso,  Alice  Stewart  and 
Mr.  George  Kr.eale  presented  a paoer  (hereinafter  "Mancuso  Report") 

16/ 

at  t ha  Health  Physics  Society  Symposium  in  Saratoga  Springs,  New  York. 
This  rercrt  presents  an“analysis  of  a 29-vear  follbw-up  of  the  workers 
at  the  .Hanford  installation.  It  relates  their  cause  of  death  to 
their  occupational  radiation  exposure.  It  is,  therefore,  a study 
of  the  effects  of  low  level  radiation.  The  significant  finding  of* 

17/ 

this  report  is  that  for  a total  exposure  of  2756  person-rem  there 


1 1/  3num,  J.w, , Population  Heterogeneity  Hypothesis  on  Radiation 
Induced  Car.cor,  Health  Phvsics  25,  August  1973,  pp.  97-104. 

15/  Ibid,  p.  101. 

16/  Mancuso  Report,  Mancuso,  T.F.,  A,  Stewart  and  G.  Kneale,  Radia- 
tion Exposure  of  Hanford  Workers  Dying  From  Various  Causes,  ' 
presented  at  the  Tenth  Midyear  Symposium  of  the  Health  Physics 
Society,  Saratoga  Springs,  New  York,  13  October  1976,  Revised 
Draft,  March  1977. 


17/ 


Ibid , Table  2. 
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18/ 

ere  29  (27  to  31)  radiogenic  cancer  cases*  It  indicates  that 

the  linear  hypothesis  underestimates  the  risk  for  low  dose/low  dose 
rate  irradiation  by  a significant  factor. 


A critic! 3.-i  of  the  Mancuso  Report  'was  presented  at  the  same 

19/  , 

symposium  by  Marks  and  Gilbert.  rt  is  significant  to  note  that 

in  their  criticism  Marks  and  Gilbert  failed  to  mention  an  early  report 

fcv  Gilbert  and  Buschfccm  that  car.e  to  conclusions  similar  to  the 
20/ 

Mancuso  Report.  This  report  confirmed  the  findings  of  an  earlier 

report  by  Dr.  Samuel  Nilham,  Jr.,  who  concluded  that  the  occupation 
exposure  at  Hanford  resulted  in  a higher  incidence  of  cancer.  Gilbert 
and  Buschbon  concluded: 

h’e  have  established  that  there  is  a relationship  between 
cancer  as  a cause  of  death  and  the  total  external  dose 
received.  21/ 

* * * '• 

For  the  time  being  radiation  must  be  placed  high  on 
the  list  of  suspects  in  considering  possible  explana- 
tions for  the  observed  relationship.  22/ 


!_?/  Ibid,  p.  2!. 

19/  Marks,  S.,  and  E.  Gilbert,  comments  on  the  paper  by  Mancuso, 

Stewart  and  Kneels  presented  at  the  Tenth  Midyear  Symposium  of 
the  Health  Physics  Society  for  presentation  of  the  Mancuso  Report. 

20/’  • Gilbert,  E.S.,  ar.d  R.L.  Euschbom,  An  Evaluation  of  Milham's 

*r. ajysis  cf  Hanford  Deaths,  Draft,  Battelle  Northwest , July  1975. 

21/  Ibid,  p.  23. 

22/  Ibid,  p.  29. 
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In  truth,  the  Mancuso  Report  only  confirms  these  earlier 

studies.  Gilbert  had  oublished  a subsequent  paper  which  was  also 

23/ 

not  mentioned  in  the  Marks  and  Gilbert  criticism. 

In  this  pacer,  a different  statistical  .approach  still  confirms  the 

Milham  (and  hence  Mancuso)  findings.  % In  this  paper  Gilbert  concludes 

Although  the  use  of  Milham  outpoints  does  suggest  a 
slight  dose-cancer  relationship,  it  does  not  approach 
statistical  significance  and  is  not  nearly  as  strong 
a relationship  as  found  with  the  Milham  data.  24/ 

She  analysis  upon  which  these  conclusions  are  based  is  summarized  in 
Table  A-l  of  the  report.  This  table  is  reproduced  on  the  following 
page  cf  this  submission.  Although  no  one  of  these  20  figures  in 
this  table  attains  statistical  significance,  a simple  Spearman  rank- 
ccrrelatior.  test  (of  the  SMR  and  the  % dying  of  cancer  in  the  expo- 
sure groups)  yields  a correlation  of  1.0  in  all  five  groups  which  is 

\ - 

significant  at  the  5%  level. 

One  of  the  criticisms  of  the  Mancuso  Report  was  that  it 

included  all  workers  and  not  just  longer  term  employees.  The 

Gilbert  caper  considered,  as  a special  group,  only  craftsmen  and 

cceraucrs  with  5 cr  mere  years  at  Hanford  and  found  that  the  cancer 

25/ 

excess  was  significant  at  the  0.01  level.  The  craftsmen  and 

26/ 

operators  had  the  highest  exposures,  % 

Clearly,  thesa  studies  of  the  Hanford  workers  show  a rela- 
tionship between  low  dose  occupational  exposure  and  cancer.  They 


23/  Gilbert,  E.S.,  Proportional  Mortality  Analysis  of  Hanford  Deaths, 
Draft  Progress  Report,  Bat telle  Northwest,  July  1976. 

2±/  Ibid , p.  16. 

25/  lhid'  P*  5. 

\£/  Ibid,  pp.  2-3. 
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TA3LE  A-l 
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suggest  a relationship  that  is  15  times  larger  than  the  upper 
estimate  of  the  BIER  Report  (6500  cancers  per  million  person  rem 


rather  than  450) . 


3.  Genetic  Effects 

The  latest  biological  evidence  also  indicates  that  the  , 
3I2?s  Committee  estimate  of  the  genetic  effects  of  radiation  was 
too  low.  This  should  not  come  as  a surprise  because  even  the  BIER 
Committee  cautioned  that  its  estimate  of  genetic  effects  may  be  too 
lev  t 

A major  concern  of  the  Subcommittee  is  the 
possible  existence  of  a class  of  radiation- 
induced  genetic  damage  that  has  been  left  out 
of  the  estimates.  By  relying  so  heavily  on 
experimental  data  in  the  mouse  we  may  have 
overlooked  important  effects  that  are  not 
readily  detected  in  mice,  or  the  mouse  nay  not 
be  a proper  laboratory  model  for  the  study  of 
man.  27/  * 

As  if  to  reemphasize  this,  the  Committee  concluded  this  section  by 
stating : 

We  remind  all  who  nay  use  our  estimates  as 
a basis  for  policy  decisions  that  these  esti- 
mates are  an  attempt  to  take  into  account  only 
known  tangible  effects  of  radiation,  and  that 
there  may  well  be  intangible  effects  in  addi- 
tion whose  cumulative  impact  may  be  apprecia- 
ble, although  not  novel.  28/ 

Present  data  indicate  that  its  estimates  were  too  low  for 

two  reasons.  In  the  experiments  of  Dr.  William  L.  Russell  at  the  Oak 

* 

Ridge  National  Laboratory,  it  was  observed  that  the  induced  mutation 


27/  NAS  BIER  Report,  0£  cit_,  p.  57. 


23/  Ibid. 
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frequency  at  low  dose  rates  was  about  1/3  that  observed  at  high 

dose  rates.  The  factor  of  1/3  was  used  by  the  BIER  Committee. 

However,  Dr.  Mary  F.  Lyon,  et  al.,  have  analyzed  the  Russell  data 

29/ 

along  with  additional  data  from  experiments  at  low  dose  rates. 

Their  analysis  shows  that  as  the  dos$  rate  drops  below  some  0.01 
r./min.i  the  induced  mutation  frequency  begins  to  increase.  They 
conclude: 

In  future  estimates  of  the  genetic  hazards  of 
environmental  radiation,  therefore,  it  would  be 
prudent  to  increase  this  last  figure  to  a value  . 
above  that  seen  in  mice  at  0.01  r./min.,  for 
which  the  maximum  likelihood  estimate  given  by 
the  data  considered  here  is  10  X 10~8.  30/ 

-8 

The  value  adopted  in  the  BIER  Report  was  2.5  X 10  or  a factor  of 

4 lower.  This  would  lead  to  a factor  of  4 underestimate  in  the 

genetic  effects.  These  conclusions  by  Lyons,  et  al, , are  confirmed 

bv  the  analysis  of  Abrahamson  and  Wolff,  who  also  conclude  that  the 

31/ 

value  should  be  4 times  higher. 

Most,  if  not  all,  human  disease  has  a genetic  component. 

This  includes  such  disease  as  heart  disease,  epilepsy,  schizophrenia, 
asthma,  diabetes  and  other  degenerative  diseases.  These  diseases 
are  inherited  in  a complex  fashion,  i.e.,  they  are  the  result  of 
a single  gene  mutation.  They  are  called  multifacto^ial  diseases. 


29/  Lyon,  Mary  F.,  D.G.  Papworth  and  Rita  J.S,  Phillips,  "Dose- 
rate  and  Mutation  Frequency  after  irradiation  of  Mouse  Sper- 
matogonia," Mature  New  Biology,  Vol.  238,  July  26,  1972,  pp. 
101-104. 

30/  Ibid,  p.  104. 

31/  Abrahamson,  S.E.  and  S.  Wolff,  "Reanalysis  of  Radiation-Induced 
Specific  Locus  Mutations  in  the  Mouse,"  Nature,  264,  p.  715, 
1976.  
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Recent  studies  have  shown  that  these  diseases  are  twice  as  frequent 

32/ 

as  that  estimated  in  the  BIER  Report.  These  diseases  also  repre- 

sent the  bulk  of  the  genetically-determined  diseases.  When  this 
is  combined  with  the  factor  of  4 above,  it  indicates  that  the  BIER 
Report  underestimated*  the  genetic  effects  by  a factor  of  8. 

4.  * 

4 . Radiation  Protection  Standards 

The  radiation  protection  standards  in  use  throughout  the 
world  closely  follow  the  recommendations  of  the  International 
Commission  on  Radiological  Protection  (ICRP) . These  protection 
standards  are  not  intended  to  represent  safe  levels.  Rather,  they 
are  intended  to  be  levels  where  the  associated  risk  is  acceptably 
low . 

It  is  important  to  note  that  the  history  of  these  standards 
is  that  as  new  biological  evidence  has  accumulated,  the  standards 
have  been  made  more  restrictive.  For  example,  in  1934'  the  ICRP 
whole  body  occupational  exposure  standard  was  0.2  rem/day.  This 
.would  correspond  to  some  50/rem  yr.  The  present  standard  is  10 
times  lower,  5 rem/yr.  The  latest  biological  evidence  cited  in  the 
above  section  indicates  that,  in  order  to  keep  the  risk  acceptably 
low,  this  standard  should  be  reduced  by  at  least  another  factor 
of  ten  to  0.5  rem/yr. 

4 . 1 Plutonium  Body  Burden  Standard 

Dr.  Karl  Z.  Morgan  has  proposed  that  the  present  approach 

32/  Trimble,  B.K.  and  J.H.  Doughty,  "The  Amount  of  Hereditary 
Disease  in  Human  Populations,"  Ann.  Human  Genetics,  38, 

1 9*74 , 
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used  to  calculate  the  Pu-239  bone  dose  underestimates  the  dose 

33/ 

in  rem  by  a factor  of  60  to  240.  In  effect,  he  suggests  that 
the  quality  factor  used  is  too  low  by  this  amount.  The  U.S. 

Nuclear  Regulatory  Commission  Staff,  aqcepting  some  and  rejecting 
other  of  Morgan's  arguments,  acknowledges  that  present  approach 

34/ 

underestimates  the  bone  dose  by  a factor  of  10-. 

As  a consequence,  the  present  maximum  permissible  body 
burden  for  plutonium  is  at  least  10  times  too  high.  An  individual 
who  has  0,5  the  present  permitted  burden  is  actually  being  exposed 
to  at  least  5 times  the  appropriate  burden.  In  other  words,  this 
risk  associated  with  the  present  permissible  burden  is  at  least  . 

10  times  larger  than  was  estimated  when  the  present  standard  was 

established.  \N 

. 2 Worker  Lawsuits  » - 

Because  this  latest  data  demonstrates  that  the  biological 
effects  of  radiation  are  at  least  10  times  worse  than  previous 
estimates,  the  nuclear  power  industry  has  a number  of  lawsuits  * 
from  employees  who  develop  cancer.  The  first  of  these  will  occur 
in  England  in  November.  I anticipate  that  the  data  from  the  Hanford 
workers  will  cause  the  lawsuits  to  be  decided  in  favor  of  the  workers. 

33/  .Morgan,  Karl  Z.r  Suggested  Reduction  of  Permissible  Exposure 
to  Plutonium  and  Other  Transuranium  Elements,  American  Indus- 
trial Hygiene  Journal,  August  1975,  pp.  567-575. 

3 ‘W  U.S,  Nuclear  Regula’tory  Commission,  hearing  In  the  Matter  of 
Generic  Environmental  Statement  on  Mixed  Oxide  Fuel  (GESMO) , 

Docket  Mo.  RM-bO-3,  Transcript,  p.  3217,  January  26,  1977.  * 
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Radiology  now 

Malignancies  following  low  radiation  exposures  in  man* 


tl  u im  hard  to  estimate  the  risk  of  malignancy 
•tjdcd  io  exposure  to  tow  doses  of  ionizing  radia- 
wm.  The  risk  from  higher  doses  (UXI  rad  or  more) 
m tow  be  estimated  approximately  from  several 
4*rccs  of  epidcmudogical  evidence,  both  for  ex- 
mmr  of  the  whole  body  and  for  that  of  a uumher 
f organs  or  tissues.  Many  of  these  sources  are  im- 
trkl  in  some  respects,  often  involving  inadequate 
triads  of  follow-up,-  deficient  control  data. ‘un- 
manly of  dose  at  the  site  of  interest  or  of  KIIK  for 
xposurc*  to  radiation  of  high  linear  energy  transfer 
IJ'T).  or  gnus  statistical  im|wvcisiun  if  only  small 
vis*  numbers  of  tumours  are  observed.  Toother, 
*mrvcr,  these  data  arc  beginning  to  juslilt  csti- 
juic*  of  the.  frequencies  wills  which  malignancies 
re  induced  in  man  in  % anoint  teases  by  moderately 
«gk  absorbed  dose's,  often  dchvcml  at  high  dose 
ate. 

I’ntil  recently  there  was  little  information  on  the 
jvqwencscs  of  tumour  induction  by  «h»se>  of  only  a 
xv  rad,  and  iio  reliable  hast*  for  inferring  this 
frequency  from  that  observed  at  considerably  higher 
Juacs.  \lwcin\r,  the  great  vinahlity  in  the  fre- 
fean  ol" tumour  induction  bv' radiation  in  different 
jautal  species,  and  even  in  different  strains  of  the 
anr  specie*,  prevents  any  quantitative  inferences 
being  applied  direct  I v tduun.' 

l*hrrc  pieces  of  evidence  now  appear  to  indicate 
he  induction  of  iiu I ig nancies  in  man  by  absorbed 
Juses  of  less  than  Ml  rad. 

/avfcor  jnm /oMurri*  » atomic  had  ex fits* ret 
Both  in  Hiroshima  and  in  Nagasaki,  the  death 
iaic  from  leukaemia  for  the  period  October  1950 
,o  December  1972  exceeds  that  c\|*u1ctl  on  the  basis 
of  Japanese  national  rate*  (Table  I),  even  for  the 
ijroup  of  people  estimated  to  have  kvn  exjmsed  to 
lose*  of  less  than  Id  rad  (tissue  kerma  in  free  air, 
ccurding  (o  the  T65,  or  teuUtiec  l%f,  ilttsc  esti- 
mate, Moriyama  and  Kato,  1 973).  For  Hiroshima, 


‘Rrpnui!.;  Sir  K.  K.  Pnehin,  National  KslKitoxicul  Prolvt- 
lion  Hoard,  Harwell,  I lidiut,  (Kfooklnrt  0X11  nitty. 


about  20  per  cent  of  the  total  dose  is  estimated 
to  have  been  due  to  neutrons  (Jahlon  and  Kato, 
1971),  so  that  it  is  difficult  to  evaluate  the  equivalent 
total  dose  of  low  MiT  radiation,  particularly  at  these 
low  dose>  where  RBI**  nu\  Ik  high.  The  increase  in 
death  rate,  however,  although  small,  is  also  signi- 
ficant in  Nagasaki  where  no  signifies'  r neutron 
exposure  occurred,  and  where  the  mean  g u.una  dost* 
was  again  small,  with  an  averagi  of  4 rad  m Ml  per 
cent  of  the  group  and  less  ih  hi  1 rad  m the  re- 
maindcr.  The  mean  ahsm  bed  d.  %cs  in  bone  marrow 
are  under  review  (Jones  et  a!.  1975)  but  arc  uu- 
likelv  to  have  been  higher  than  these  hernia  esti- 
mates. 

The  use  of  Japanese  natioii.il  rates  as  a basis  for 
comparison  could  he  questioned  if  there  were  re 
gioual  differences  in  leukaemia  incidence,  but  it  may 
be  noted  (Table  I)  that  no  increase  in  mortality  r;»li< 

TAlll.K  I 

Moirr  u 1 1 v k-v  i his  i ok  i h kakvii  v 

ttMAlin  IO  J VI*  VStiSK  NMIONVI.  SIM  Sill's 
(Morivuma  unj  Kato,  1973) 


Mules  and  females,  all  am-*,  deaths  1950  1972  1 

twill i confidence  limits,  ut  19  aiul  *K>  percentile  points)  ' 

( ilOU|> 

K* posed  al 

Not  n tnv 

(1  9 rad 

1 liroshirm 

1 -4K 

0 KH 

(1  IH-I  X4) 

(0  54  l 35) 
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17* 

Ml 

till  2 63) 

19  4K  2 21) 

_ _ j 

Kvrm.i  estimates  (in  free  air)  for  0- 9 rail  groups  1 

(Jahtrm  ami  Kalo.  1**71)  ! 

1 liroslnina 

29,934  persons  at  less  ih.tn  1 rad 

i 13,7X7  ut  mean  dose  2-9  rad 

(gamma)  U K rod  (neutron) 

Nagasaki 

4,699  persons  m less  than  1 rad 

6,795  at  mean  dose  4 U rad 

(gamma)  9 1)  rad  (i  cut  run) 
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is  observed  in  those  residents  who  were  not  in  the 
city  at  the  time  of  bombing,  returning  to  it  shortly 
after. 

Thyroid  concert  foltomng  tcatp  irradiation  in  childhood 
- Mwlan  et  at.  (1974)  report  the  development  of  a 
significantly  greater  number  of  cancers  of  the  head 
and  neck  in  children  whose  scalps  had  been  irradia- 
ted for  tinea  capitis,  than  in  two  matched  control 
groups.  Twelve  thyroid  tumours  diagnosed  as  being 
malignant  occurred  within  12  to  24  years  of  irradia- 
tion of  10,91)2  children.  Two  such  tumours  were  re- 
corded in  10,902  Buo-imdutcd  subject*  matched 
fur  age,  sex,  country  of  origin  and  date  of  immi- 
gration. One  was  recorded  in  a rood  control  group 
U 5,496  unirrafisted  liblugs  of  the  irradiated 
children,  matched  fiuc  age  to  within  five  years.  The 
staff  who  searched  records  for  tumour  incidence  were 
unaware  of  whether  named  subjects  were  fruau  ir- 
radiated or  control  groups. 

The  scalp  was  irradiated  on  separate  days  liy  fire 
fields  af  an  air  dose  oi  550  to  400  K.  Detailed 
studies  ia  a phantom  (Werner  i#  ml.,  1968)  showed 
that  the  thyroid  should  hare  received  a tula)  average 
absorbed  dusejaf  6*2  to  7-4  rad.  On  thsa  basis,  the 
rate  of  tumour  induction  per  rad  is  given  by 

, ( UO-Stf)  10  « cases  per  ra<l. 

1U.902  6-5  , 

It  will  be  noted  that  this  is  consistent  with  the  rates 
per  rad  ••hnwol  by  llemprimann  (I96K)  in  chil- 
dren following  estimated  mean  doses  to  the  thyroid 
of  about  550  rad.  Mudan  and  his  coOcaguc*  em- 
phasize that  the  thyroid  exposures  may  liavc  been 
greater  than  those  estimated  in  the  phantom  if  a 
iisuunl  head  position  was  not  maintained  duriug 
the  therapy.  It  seems  unlikely,  however,  that  mean 
thyroid  dusr*  would  have  greatly  exceeded  tbuw 
estimated,  and  prubable-tbereiore  that  lh>  mid  mabg- 
naneies  may  be  induced  occasionally  in  children  at 
iLuesuf  lens  than  10  rad. 

Mafi^nanriti  fathering  feint  irradiation 

*l*hc  earliest  indication  that  low  doses  might 
induce  malignancies  came  from  evidence  that  moth- 
ers of  children  with  leukaemia  had  more  frequently 
lad  diagnostic  X-ray  examination*  ot  the  pelvis 
during  the  relevant  pregnancy  than  mothers  of 
nornal  children  (Stewart  r/  at.,  1956).  it  was  later 
found  that  the  frequency  with  whkli  malignancies 
developed  within  the  first  ten  years  of  life  was 
increased,  probably  by  about  40  per  cent  in  children 
expox-d  to  diagnostic  X rays  while  in  ytero  (McMa- 


hon, 1962),  the  increase  afTecting  focal  turnout^ 
particularly  of  the  central  nervous  system,  as  wdl 
as  leukaemia.  No  accurate  estimate  could  be  nh» 
lained  of  the  risk  of  tumour  induction  per  rtd,  sines 
po  direct  information  was  available  of  the  absorbed 
dose  in  the  fetus  per  film  or  per  examination,  from 
a study  of  a number  of  estimates  of  fetal  dose  in  lW 
period  1946  to  1957  in  llritish  publications,  the 
incidences  reported  by  Stewart  and  Kncate  (1971) 
were  considered  by  UNSCUAR  (1972)  to  corra** 
pond  to  fetal  absorbed  doses  varying  in  individiul 
cases  from  0*2  to  20  rad,  with  a mean  of  less  thsa 
2 rad,  and  to  a risk  of  fatal  malignancy  of  ahreft 
23  ■ 1 0 • per  rad  per  year  to  age  10.  > 

The  inference  that  the  radiation  caused 
nancies  was,  however,  questioned  at  first.  Fur  ct« 
ample,  a sub-group  of  mothers  might  have  here 
more  frequently  X-rayed  than  mothers  in  tit 
control  group  because  of  hereditary  abnormalities, 
t.g.  of  the  pelvis,  and  this  sub-group  might  hav# 
a preponderance  of  children  who  developed  nukjp 
nam  disease*  as  a result  of  some  associated  cungvitiiil 
abnormality. 

Such  a source  of  bias  now  appears  to  be  excluded, 
however,  by  two  considerations.  Firstly,  Stewart  and 
Km-atc  (1970)  showed  that  the  likelihood  of  sub* 
sequent  malignancy  per  examination  increased  alM«t_ 
linearly  with  the  iminlK*r  of  films  used  in  the. 
exjininatiun,  where  (his  number  was  known.  And 
secondly,  Mole  (1974)  ha*  shown  from  anal v sis  «f 
the  data  published. by  Stewart  that  mothers  have 
pelvic  X-ray  examination*  much  more  frequently  (in 
55  per  cent  of  cases)  during  twin  pregnancies  (baa 
during  singleton  pregnancies  (when  only  1(1  pet  cog 
of  mothers  arc  X-rayed).  Despite  this,  the  evens 
frequency  of  malignancies  in  twins  who  were  ir- 
radiated in  of  era  is  no  higher  than  that  in  singkiom 
so  irradiated.  'Ilierefore  the  factors  which  called  fur 
a greater  frequency  ot  pclv ic  X rays,  at  least  in  this 
type  of  pregnancy,  do  not  appear  to  be  associated 
with  an  increase  in  childhood  malignancies,  ft* 
leukaemia,  the  excess  rate  per  intr.i-nterinc  examina- 
tion was  (Il«8-t  16)10  * in  singleton*  and  (143  J.  46) 
10  * in  twins.  For  focal  cancers  the  result  was 
similar,  the  excess  rates  per  examination  being 
( 1 24  t.  17)  10  * in  singletons  ar.J  ( 1 14-^53)141 « 
in  twins. 

It  now  appear*  likely,  therefore,  that  absorbed 
doses  of  only  a few  rads  in  the  fetus  may  induct 
malignancies  of  various  type*,  and  that  the  ruk  per 
rad  of  induction  of  such  tumuui*  does  not  differ 
greatly  from  that  inferred  for  whole  body  exposures 
of  adult*  at  considerably  higher  absorbed  doses 
(UNSCKAR,  1972). 
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Discussio.n 

These  indications  of  the  induction  of  malignancies 
« man  at  doses  of  less  than  10  rad  do  not  in  ihcm- 
xhn  give  any  adequate  basis  for  the  various  esti- 
mates required  for  protection  purposes,  of  the  risks 
4 occupational  exposures  at  corresponding  dose 
levels  of  the  whole  body,  or  of  various  organs  in  the 
adult.  Still  less  do  they  justify  inferences  as  to  the 
dkets  of  exposure  of  populations  at  mean  annual 
irises  of  only  a few  mUKrad  in  excess  of  background 
(m  various  tmiruraoentaJ  sources. 

Thy  do,  however,  add  weight  to  the  indication 
4 tumour  induction  from  fractionated  exposures, 
tut  example  from  repeated  fluoroscopies,  in  which 
the  total  doses  are  high  hut  individual  fractions  arc 
Inr,  sad  so  to  the  possibility  of  obtaining  estimates 
4 low  dose  effect  from  them. 

Thy  also  suggest  that  no  very'  large  M protraction 
UmT  may  be  needed  in  reducing  done  estimates 
per  rad  derived  from  ht£fa  doses  to  infer  those 
jpfhtable  at  low  doses.  This  conclusion  already  ap- 
praml  likely  fur  genetic  effects  and  for  changes  in- 
duced in  ccfl  cultures  (both  fur  low  UiT  radiation 
nd  even  mure  so  for  high  LKT),  where  primary 
idccts  of  radial  ion  appear  to  involve  changes  in- 
jured in  single  cells  (KcUcrrr  and  Rossi,  IV7I). 
I«  cancer  induction,  however,  where  microdosi- 
nrtric  cunmdcraiiuns  suggest  the  ittstul  involve- 
ant  of  groups  of  cells  (Rossi  and  KeUcrcr,  1V72) 
the  expectation  u less  dear.  Direct  evidence  that 
•cvasional  malignancies  may  in  certain  circum- 
stances be  induced  in  man  at  absorbed  doses  of 
■ah  a few  rad,  however,  indicate  the  need  fur  con- 


tinued caution  in  determining  protection  criteria  in 
this  respect  also. 

E.  E.  Poem  n 
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Risk  Factor  for  Radiation-Induced  Leukaemia  among 
Entrants  to  Hiroshima 

A large  number  (over  40,000)  of  persons  entered  Hiroshima  after  the 
bombing  for  rescue  work  or  In  search  of  relatives.  These  entrants  were 
exposed  to  the  y-rays  from  radioactivity  Induced  In  the  soil  and  buildings  by 
the  neutrons  emitted  at  fission,  and  to  a lesser  extent  to  fall-out  radiation. 

Hi  rose  (19$8)  and  Watanabe  (1974)  reported  a significant  Increase  In  leukaemia 
Incidence  among  the  early  entrants,  here  defined  as. those  who  entered  the  city 
during  the  first  three  days.  This  paper  is  an  attempt  to  estlmate.th?  leukaemia 
risk  factor  in  this  population.  * 

Aj- 

Although  no  attempt  appears  to  have  been  made  to  determine  the  doses  received 
by  individual  entrants,'  It  Is  possible  to  make  a fairly  close  estimate  of  the  average 
dose  received  by  them.  For  this  purpose  the  following  assumptions  are  made: 

(a)  all  early  entrants  entered  Hiroshima  6 hours  after  the  explosion} 

(b)  they  all  remained  in  the  city  for  at  least  4 days  (which  In  practice 
means  an  Infinite  period); 

(o)  they  all  stayed  In  an  area  within  a radius  of  1000  metres  from  the 
hypocentre; 

(d)  within  that  area  they  were  uniformly  distributed; 

(e)  the  risk  of  leukaemia  la  linearly  related  to  the  dose. 

Assumption  (a)  follows  from  the  Information  that  a fire  raged  In  the  city 
during  the  first  6 hours,  making  it  Impossible  for  anyone  to  enter  within  a 1000  metres. 
. Assumptions  (b)  and  (c)  are  most  unlikely.  An  estimate  made  on  these  will 
therefore  give  an  upper  Limit  to  the  dose,  or  a lower  limit  to  the  risk  factor. 

Assumption  (d)  seems  plausible. 

Assumption  (e)  Is  justified  even  for  low  LET  radiation  at  low  doses,  because 
the  quadratic  term  Is  then  small  by  comparison  (Brown,  1977). 

The  average  dose  Is  calculated  from  jD  — , where  *fr  Is  the 

fraction  of  the  total  early-entrant  population,  who  were  In  a ring  at  a distance  Y 
from  the  hypoccntrc  (££s  i ),  and  J)y  Is  the  cumulative  dose  at  that  distance. 
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The  value.*  of  follow  from  assumption  {<!).  Tho  values  for 

ncutron-lnduccd  radioactivity,  relative  to  the  value  at  the  hypoccntre,-  arc  obtained 
from  fig.  6 of  the  paper  by  Hashlzumo  et  al.  (1969).  From  this  the  average 
cumulative  dose  is  found  to  be  13%  of  that  at  the  hypocentre. 

From  the  same  paper  (fig.  10)  It  Is  found  that  the  cumulative  dose  from  6 hours 
to  infinity  was  6?%  of  that  from  one  hour  after  the  explosion  to  Infinity.  The  value  of 
the  latter  was  studied  by  several  authors,  and  Takcohita  (1975)  gives  as  the  average 
▼alue  of  these  studies  101  rad  (kerma  in  air). 

Thus,  the 'average  dose  from  neutron-induced  radiation  is  101  x 0.61  x 0. 13  » 8.9  rad. 

The  dose  due  to  fall-out  is  also  token  from  Takeshlta.  Assuming  that  the  dose  was 
the  same  over  the  whole  area,  the  cumulative  dose  from  6 hours  to  Infinity  is  1.5  rad. 

The  total  dose  Is  thus  10.4  rad. 

To  convert  kerma  into  absorbed  dose,  the  factor  0.65,  which  Is  applicable  to 
bone  marrow,  is  used.  This  gives  a value  for  the  average  absorbed  dose  of  63  raGy. 

An  estimate  of  the  error  to  be  attached  to  this  figure  can  be  obtained  from  the 
distribution  of  values  given  by  different  authors  (Table  2 of  Takeshita).  The  standard 
error  of  the  mean  is  about  30%. 

B.  Calculation  of  the  leukaemia  risk  factor 

According  to  Hlrose  (1963)  over  the  period  1950-68,  there  were  45  cases  of 
leukaemia  among  the  25798  persons  who  entered  Hiroshima  during  the  first  3 days, 
and  9 cases  among  the  18328  persons  who  entered  during  the  following  12  days. 

The  assumption  is  now  made  that  the  latte*  group  received  zero  dose  (thus 
again  underestimating  the  risk  factor)  and  Can  be  used  as  the  control  group  for  the 
early  entrants. 

In  a population  of  25793  one  would  thus  expect  to  find  12.7  cases  of  spontaneous 

-3  -1 

leukaemia.  The  excess  of  32. 3 then  leads  to  a risk  factor  of  18  x 10  Sv  • 

The  statistical  error  of  the  leukaemia  incidence  is  25%,  making  the  total 
error  40%. 

Ho  infjjgmatloa  is  available  about  the  age  and  sex  distribution  of  the  entrants 
but  it  is  unlikely  that  children  or  olo  people  would  be  used  for  rescue  work.  The 
majority  of  the  entrants  were  thus  probably  of  an  age  group  least  sensitive  to 
radiation.  The  sex  difference  for  leukaemogenesls  appears  to  be  insignificant. 

C.  Comparison  with  ICR P 

-3  -1 

ICRP  26  recommends  a risk  factor  for  leukaemia  of  2 x 10  Sv  . The 
figure  obtained  for  the  early  entrants  is  thus  9 + 4 times  higher.  In  view  of  the 
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assumptions  made,  the  actual  value  la  likely  to  be  nearer  the  upper  end  of  the 
range  than  the  lower. 

The  risk  factor  used  by  ICRP  la  based  on  observations  from  two  groups  of 
populations:  (a)  medical  X-rays  (mainly  therapeutic);  (b)  the  A-bomb  survivors  In  . 
Hiroshima  sad  Nagasaki. 

In  the  first  group  only  partial  body  exposure  occurred  and  this  may  carry  a 
lower  risk  than  that  based  on  the  aasomptioa  that  the  risk  is  proportional  to  the 
fraction  of  bone  marrow  exposed. 

With  regard  to  the  A-bomb  survivors.  It  Is  known  that  the  Incidence  rate  per 
rad  of  cancera  of  the  thyroid,  breast  and  lung  is  lower  among  them  than  in  other 
Irradiated  populations  by  factors  ranging  from  4 to  7 (U  NSC  EAR,  1*977).  The  present 
estimate  for  leukaemia  Incidence  Is  thus  In  line  with  these  observations. 

P.  CwlritisM, 

Unless  It  can  be  shown  that  the  reported  figure  for  leukaemia  among  the  early 
entrants  Is  wrong  by  a large  factor,  the  following  conclusions  are  Inescapable: 

1.  Whatever  the  reason  for  the  lower  Incidence  of  cancer  among  the  survivors  of 
the  explosions  and  the  absence  of  other  radiation  effects  (Rotblat,  1977),  It  Is  clear 
that  the  results  obtained  from  the  A-bomb  survivors  cannot  be  used  to  establish  risk 
factors  for  ’’normal"  exposure. 

2.  The  risk  factors  recommended  by  ICRP  are  too  low,  probably  by  an  order  of 
magnitude  for  leukaemia,  and  by  a somewhat  smaller  factor  for  other  cancers. 

Brown,  J.  M.  a 9 77)  Rad.  Res.  71,  34. 

Hashizume,  T, , Maruyama,  T. , Kumamoto,  Y. , Kato,  Y.  and  Kawamura,  S.  (1969) 
Health  Physics,  17,  761. 

Hi  rose,  F.  (1966)  Acta  Haem.  Jaem.  Jap.  31,  765. 

Rotblat,  J.  (1977)  New  Scientist  751  (IJ  August),  475. 

Takeshlta,  K.  (1975)  J.  Rad.  Rea.  16  (supp.  12), 24. 

UNSCEAR  (1977),  Sources  and  Effects  o(  Ionizing  Radiation,  U.N.,  pp.  361-424. 
Watarabe,  S,  (1974)  In  Handbuch  der  allgemetnen  Pathologic,  Springer,  p.4S8. 
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1974-T-No.  90 

IN  THE  HIGH  COURT  OF  JUSTICE 
QUEEN'S  BENCH  DIVISION 

GLADYS  TROUGHTON  (Widow  and  Administratrix 
of  the  Estate  of  Jonathan  Troughton 
deceased) 

Plaintiff 

and 

BRITISH  NUCLEAR  FUELS  LIMITED 

Defendants 


- 1974-K-No.  89 

JOAN  KING  (Widow  and  Administratrix 
of  the  Estate  of  Henry  Edward  King 
deceased) 

Plaintiff 

and  - 

BRITISH  NUCLEAR  FUELS  LIMITED 

Defendants 


These  two  actions  are  the  first  to  come  to  trial 
in  whidi  it  is  alleged  that  plutonium  workers  have 
suffered  injury  as  the  result  of  exposure  to 
radiation.  It  is  therefore  in  the  interests  of 
the  workers  at  Windscale,  their  families  and  the 
public  at  large  that  the  basis  upon  which  these  two 
actions  have  been  settled  should  be  publicly  known. 

Under  the  Nuclear  Installations  Act  1965  if  a 
Plaintiff  establishes  on  the  balance  of 
probabilities  that  an  injury  and  subsequent  death 
were  caused  by  radiation,  the  source  of  which  came 
from  the  Defendants  premises,  the  Defendants  are 
absolutely  liable  to  pay  comepnsation. 

On  Oth  January  1975  Mr.  Jonathan  Troughton  died  at 
the  age  of  55  of  myeloma,  an  exceedingly  rare  type 
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Of  cancer. 

From  1954  to  1963  Mr,  Troughton  worked  as  a 
plutonium  worker.  In  1963  it  was  discovered  that 
the  content  within  his  body  of  plutonium  exceeded 
the  limits  laid  down  by  the  International  Commission 
for  Radiological  Protection.  So  Mr.  Troughton  was 
removed  from  plutonium  work.  In  1972  he  became 
unwell  and  myeloma  was  diagnosed. 

The  conclusion  of  the  very  eminent  doctors  and 
scientists  who  have  considered  Mr.  Troughton^ 
case  is  that  on  the  balance  of  probabilities,  in 
view  of  special  factors  ?n  his  case,  his  myeloma 
was  induced  by  radiation  at  work.  The  factors 
include  the  dosages  of  irradiation  received  by  Mr. 
Troughton  and  the  amount  of  plutonium  within  his 
body,  the  latter  of  which tunusually# exceeded  the 
prescribed  international  limit,  and  some  evidence  of 
a causal  relationship  between  myeloma  and  radiation. 

In  recognition  of  the  very  particular  facts  of  Mr. 
Troughton1 s case  the  Defendants  have  agreed  that  by 
consent,  there  should  be  judgment  for  the  Plaintiff 
in  the  sum  of  £22,441.00  with  costs. 

The  sum  of  £22,441.00  represents  the  full  value  of 
Mrs.  Troughton1 s claim. 

Settlement  of  Mrs.  King*s  action  requires  your 
Lordship1 s approval  because  she  has  a dependent 
daughter  Amanda  Joan  who  was  16  on  the  1st  September 
1977 


From  1952  to  July  1971  Mr.  King  worked  at  Windscale 
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In  July  1971  ho  had  to  retire  duo  to  partial  blind- 
ness. 

From  1952  until  1961  Mr.  King  worked  as  a 
plutonium  worker.  In  1961  it  was  suspected  that 
the  plutonium  content  within  his  body  was  somewhat 
high  and  so  he  was  removed  from  plutonium  work. 

On  the  12th  May  1973  Mr.  King  died  of  a brain 
tumour. 

There  is  a substantial  difference  of  opinion  among 
the  experts  as  to  whether  or  not  on  the  balance  of 
probabilities  Mr.  King's  brain  tumour  was  radiation 
induced.  Unlike  Mr.  Troughton's  case  Mr.  King's, 
exposure  to  radiation  and  body  content  of  plutonium 
were  well  within  the  limits  laid  down  by  the 
International  Commission  for  Radiological  Protection. 
Further,  the  evidence  of  a causal  connection  between 
radiation  and  brain  tumours  is  scant  and  con- 
troversial . 

The  Defendants  while  denying  liability  have  agreed 
to  pay  the  sum  of  £8,000.00  with  costs. 

The  sum  of  £8,000.00  represents  about  one  third  of 
the  full  value  of  the  claim, 

I have  advised  in  view  of  what  I consider  to  be  a 
substantial  risk  of  Mrs.  King's  action  failing  that 
it  would  be  unwise  to  reject  this  settlement.  Mrs. 
King  has  accepted  my  advice. 

Therefore  I ask  for  approval  of  this  settlement. 

These  two  actions  have  been  settled  on  the 
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particular  facts  and  issues  arising  in  them,  and 
they  should  not  bo  regarded  as  a precedent  for  any 
future  claim,  pending  claim  or  action.  So  far  as 
the  trade  union  which  has  supported  these  two 
actions  and  the  Defendants  are  concerned,  any  such 
claim  will  be  treated  individually  and  strictly  on 
its  evidential  merits. 

In  this  connection  it  is  right  that  the  public 
should  know  that  the  risk  of  a particular  individual 
or  plutonium  worker  getting  a radiation  induced 
cancer  is  statistically  very  small. 


Finally  I would  like  to  thank  the  distinguished 
specialists,  Dame  Janet  Vaughan,  Dr.  Alice  Stewart,' 
Mr.  W.M.  Ross,  Dr.  A.  Tamplin  and  Dr.  W.J.  Meredith 
for  their  unstinted  help  in  the  preparation  of 
these  cases. 

In  turn  on  their  behalf  I would  like  to  thank  Dr. 

G.B.  Schofield,  the  Defendants*  senior  medical  off- 
icer at  Windscale,  for  his  help  and  co-operation. 


as . 


/r  •»»  *n 
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Mr.  Rogers.  Our  last  witness  today  will  be  Dr.  Martin  Sperling. 
Dr.  Sperling,  we  will  be  pleased  to  receive  your  statement  at  this 
time. 


STATEMENT  OF  MARTIN  SPERLING,  PH.  D. 

Dr.  Sperung.  Chairman  Rogers,  Mr.  Carter,  and  members  of  the 
committee,  my  involvement  in  the  matters  under  consideration 
today  is  with  nuclear  test  Smoky  and  related  troop  exercises  at 
Camp  Desert  Rock  during  late  summer  1957  and  has  consisted  of 
efforts  to  determine  probable  radiation  exposure  levels  experienced 
by  participants. 

By  radiation  exposure  I mean  whole  body  doses  as  estimated 
from  initial  radiation  calculations  and  fallout  data,  independently 
of  film  badge  readings,  and  doses  to  the  bone  marrow  due  to 
inhalation  of  fission  fragments  and  fragment  daughters,  induced 
radioactivity  and  plutonium  oxide. 

These  determinations  all  depend  critically  on  the  distances  of 
troops  from  ground  zero,  both  during  observation  of  the  initial 
explosion  and  later  during  troop  movements.  They  also  depend  on 
the  time  and  duration  of  these  movements.  Much  of  this  informa- 
tion is  contained  in  the  official  press  releases  of  the  Nevada  test 
organization,  in  particular  releases  OTI-57-75 — August  9,  1957 — 
OTI-57-87— August  22,  1957— OTI-57-93— August  24,  1957-and 
OTI-57-102  with  OTI-57-102/  Add  2— August  81,  1957  [see  p.  58]. 
Some  additional  information  regarding  the  times  and  durations  of 
helicopter  operations  was  provided  by  Dr-  Glyn  Caldwell  of  the 
Center  for  Disease  Control  from  HumRRO  documents  in  his  posses- 
sion. Finally,  certain  times  and  distances  applicable  to  operations 
of  the  82d  Airborne  Division  have  been  estimated  by  Mr.  Paul 
Cooper,  a Smoky  participant,  in  interviews,  with  the  press  and 
with  me  personally.  In  the  following,  I will  point  out  areas  of 
controversy  as  they  apply. 

Initial  radiation;  that  is,  neutrons  and  gamma  rays  produced 
during  the  fission  process,  can  be  estimated  from  standard  models 
that  have  been  constructed  by  weapon  effects  physicists,  given  the 
known  tower  height  and  explosive  energy.  The  direction  from 
ground  zero  has  no  bearing  on  this  calculation.  External  whole 
body  doses  are  then  graphed  as  a function  of  distance,  as  in  figure 
1 [see  p.  551,  which  follows  my  statement.  Four  distances  can  be 
singled  out  for  particular  attention:  (1)  3,000  yards,  or  1.7  miles,  the 
observation  distance  of  the  82d  Airborne  Division  estimated  by 
Paul  Cooper;  (2)  4,500  yards,  or  2.6  miles,  the  originally  planned 
observation  distance  of  the  82d  Airborne  Division;  (3)  8,500  yards, 
or  4.8  miles,  the  alternate  observation  distance  of  the  12th  Infantry 
Battle  Group;  (4)  14,000  yards,  or  8 miles,  the  alternate  observation 
distance  of  the  82d  Airborne  Division.  Alternate  observation  points 
were  necessitated  by  last-minute  wind  changes,  and  the  distances 
given  above  were  specified  in  OTI-57-102. 

At  the  three  larger  distances,  the  neutron  and  gamma  ray  doses 
were  below  0.1  rem.  When  I say  below,  I mean  in  most  cases  quite 
far  below.  But  at  3,000  yards  they  were  0.25  and  4.3  rem,  respec- 
tively. This  assumes  that  protective  trenches  were  not  used.  Mr. 
Cooper  asserted  they  were  not  used.  I have  also  spoken  with  Mr. 
Donald  Coe  and  Mr.  Carl  Hartstern,  who  were  with  the  12th  Infan- 
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try  Battle  Group,  and  the  experiences  of  both  confirm  Mr.  Cooper's 
statement. 

In  comparison  with  the  simplicity  of  initial  radiation  calcula- 
tions, the  estimation  of  exposures  associated  with  fallout  is  rela- 
tively complex,  involving  ambient  weather  conditions,  physiologic 
factors,  and  specific  physical  details  of  the  troop  operations.  To 
reduce  the  inhalation  problem  to  proportions  manageable  without 
using  a large  computer,  I combined  experimental  data  on  the  abun- 
dance of  20  to  25  fission  fragments  with  the  inhalation  model 
contained  in  the  U.S.  Nuclear  Regulatory  Commission  Reactor 
Safety  Study,  WASH-1400,  also  known  as  the  Rasmussen  report, 
NUREG-75/014;  that  is,  I treated  the  problem  as  a reactor  acci- 
dent, but  substituted  an  isotopic  input  appropriate  for  nuclear 
weapons.  The  resulting  calculation  encompasses  three  major 
stages:  (1)  radioactive  debris  is  deposited  on  the  desert  floor;  (2) 
debris  is  resuspended  into  the  air  by  mechanical  or  aerodynamic 
motions;  (3)  it  Is  breathed,  deposited  in  the  upper  and  lower  respi- 
ratory system,  then  cleared  or  retained  with  calculable  probabil- 
ities. Item  3 was  studied  in  detail  by  the  International  Commission 
on  Radiological  Protection  Task  Group  on  Lung  Dynamics,  and 
incorporated  by  NRC  into  WASH-1400. 

Two  dozen  or  so  fragment  varieties  do  not  fully  account  for  the 
more  than  200  known  fallout  constituents,  which  also  include  ma- 
terials induced  bjr  neutron  activation.  To  compensate  for  this  dis- 
crepancy, the  initial  fragment  inventory  was  also  used  to  compute 
an  external  dose,  which  was  then  divided  into  the  external  dose 
estimable  from  fallout  data,  the  resulting  quotient  being  exactly 
the  correction  factor  needed  to  convert  the  computed  external  dose 
due  to  fallout  from  the  partial  inventory,  to  the  measured  fallout 
from  the  complete  inventory.  This  same  correction  was  then  ap- 
plied to  the  results  of  the  inhalation  dose  computation. 

I studied  the  case  of  Mr.  Donald  Coe  in  detail  at  the  request  of 
Congressman  Carter.  According  to  the  press  releases,  Task  Force 
Warrior,  the  group  Mr.  Coe  was  with,  observed  the  6:30  a.m. — 
sunrise-detonation  from  positions  8,500  yards  southwest  of  ground 
zero,  a last-minute  change  due  to  wind  conditions  from  the  origi- 
nally planned  positions  8,500  yards  southeast.  The  correctness  of 
the  decision  to  reorient  the  observation  point  is  confirmed  by  the 
detailed  fallout  map.  At  7:30  a.m.  or  shortly  thereafter,  troops  were 
transported  "swiftly,  close  to  ground  level,  to  the  objective  area 
some  4,500  yards  from  ground  zero."'  Mr.  Coe  recalls  flying  in  a 
tandem  rotorcraft,  which  would  be  the  Vertol  H-21.  The  exercise 
continued  with  an  assault  on  an  enemy  mountain  position,  possibly 
Quartzite  Mountain,  until  it  was  terminated  at  9:45  a.m. 

Based  upon  the  above  information,  Mr.  Coe’s  external  whole 
body  dose  was  0.3  rem,  in  excellent  agreement  with  his  second  film 
badge  report  covering  the  Smoky  interval,  showing  0.2  rem.  This 
dose  was  received  almost  entirely  in  the  objective  area,  assumed  to 
have  been  a constant  4,500  yards  from  ground  zero.  Mr.  Coe's 
inhalation  exposure  to  his  bone  marrow  was  comparable,  0.3  rem, 
cumulative  over  the  following  10  years.  To  arrive  at  this  result,  a 
resuspension  factor  must  be  assumed.  The  resuspension  factor  is 
defined  as  the  ratio  of  radioactive  material  concentrated  in  the  air 
to  that  deposited  on  the  ground.  This  was  assumed  to  have  the 
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value  0.001  per  meter,  representative  of  vigorous  mechanical  dis- 
turbances under  dry  conditions. 

However,  at  the  time  of  the  disembarkation  from  the  helicopters, 
high  prevailing  local  winds  due  to  the  twin  rotors,  coupled  with  dry 
desert  conditions,  could  have  resulted  in  essentially  all  the  deposit- 
ed radioactive  material  being  resuspended  into  the  air  for  a brief 
time,  this  effect  being  similar  to  that  of  directing  an  electric  fan 
over  a tabletop  covered  with  fine  powder  from  a height  comparable 
to  the  blade  width.  In  such  circumstances,  the  resuspension  could 
be  expected  to  rise  to  extremely  large  values  and  to  remain  large 
until  the  resulting  dust  cloud  settled  again  to  the  ground.  At  a 
distance  of  20  years,  it  is  impossible  to  determine  the  precise  ef- 
fects of  low  helicopter  altitudes  in  transit,  multiple  helicopters 
concentrated  in  the  objective  area,  ambient  wind  conditions,  and 
the  spatial  relationship  of  Mr.  Coe  to  the  aircraft,  but  assuming  an 
average  resuspended  cloud  height  of  10  feet  for  a period  of  10 
minutes,  Mr.  Coe  inhaled  an  additional  bone  marrow  dose  of  about 
13.2  rem. 

I have  also  studied  in  detail  the  account  of  Mr.  Paul  Cooper.  Mr. 
Cooper  states  that  he  and  fellow  members  of  the  82d  Airborne 
Division  walked  from  a distance  of  3,000  yards  to  within  100  yards 
of  ground  zero,  arriving  at  about  1 hour  after  detonation,  and 
remaining  in  the  vicinity  for  a period  of  30  minutes  to  1 hour. 
Press  release  OTI-57-93  describes  a starting  point  of  4,500  yards 
and  a series  of  four  maneuvers  taking  the  82d  Airborne  a total 
distance  of  1,500  yards  toward  ground  zero.  However,  press  release 
OTI-57-102,  which  announces  a change  in  the  observation  point  to 
a place  8 miles  distant,  describes  no  maneuvers  toward  the  detona- 
tion center.  Based  on  Mr.  Cooper’s  description,  the  inhaled  dose 
could  have  been  extremely  high,  in  the  vicinity  of  100  rem,  without 
any  aerodynamic  disturbances  but  strictly  as  a result  of  troop 
movements. 

During  my  initial  investigations,  I suspected  the  predominant 
influence  on  inhalation  exposures  of  a few  dominant  long-lived 
emitters.  This  appears  not  to-have  been  the  case.  The  computed 
exposures  are  consistent  with  influences  from  a large  number  of 
radionuclides,  each  making  a small  but  significant  contribution, 
with  primary  exposures  occurring  over  periods  of  hours  or  days, 
but  not  years.  If  some  troops  were  exposed  to  very  high  levels  of 
radiation,  even  this  degree  of  temporal  distribution  might  have 
tended  to  raise  the  threshold  for  visible  signs  of  radiation  sickness. 

Plutonium  is  a special  case.  I have  been  unable  to  determine 
with  certainty  whether  Smoky  used  plutonium,  or  if  it  did,  in  what 
proportion  to  uranium-235.  With  plutonium  present,  but  with  the 
biological  effectiveness  assumed  in  WASH-1400,  there  would  be  no 
change  in  the  computational  Results,  nor  would  there  be  if  this 
effectiveness  were  increased  by  a factor  of  1,000.  Whether  a small 
number  of  macroscopic  plutonium  particles  could  induce  leukemia 
is  a controversial  question  on  which  I do  not  attempt  to  pass 
judgment. 

I would  like  now  to  address  the  difference  between  the  initial 
observation  points  specified  by  Mr.  Cooper  and  press  release 
OTI-57-102.  In  an  interview  with  People  magazine,  at  a time  prior 
to  his  knowledge  of  my  work,  Mr.  Cooper  stated: 
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Just  before  they  detonated  the  bomb,  they  told  us  to  turn  around  and  put  our 
hands  over  our  eyes.  When  it  went  off  we  felt  almost  unbearable  heat,  like  backing 
up  to  a fire  with  tight  Levi’s  on.  We  could  see  the  bones  in  our  hands  through  our 
closed  eyelids,  as  if  we  were  taking  a big  X-ray.  Then  they  told  us  to  turn  around 
and  watch  the  bomb.  We  saw  the  fireball  go  off,  and  the  shock  waves  knocked 
several  of  us  off  our  feet.  The  others  hung  on  to  each  other  to  stay  up.  It  was  like 
being  in  winds  of  80  mph,  and  the  ground  was  shaking  like  it  was  an  earthquake. 

In  fact,  prior  to  the  appearance  of  this  interview  and  without 
knowledge  of  its  existence,  I had  calculated  the  peak  wind  velocity 
as  a function  of  observation  distance,  with  the  result  as  shown  in 
figure  2 [see  p.  56].  At  a distance  of  3,000  yards,  1.7  miles,  the 
predicted  peak  wind  velocities  of  83  miles  per  hour,  in  excellent 
agreement  with  Mr.  Cooper’s  statement.  In  contrast,  the  predicted 
peak  wind  velocity  at  a distance  of  8 miles  was  7 miles  per  hour. 

In  regard  to  heat,  figure  3 [see  p.  57]  shows  the  absorbed  heat 
and  the  effect  on  bare  skin  as  a function  of  distance.  At  a distance 
of  1.7  miles,  the  radiant  exposure  was  in  excess  of  10  calories  per 
square  centimeter,  sufficient  to  cause  third-degree  burns  on  bare 
skin.  However,  with  helmets  on,  turned-up  collars,  facing  away 
from  the  fireball  with  hands  covering  both  eyes,  no  bare  skin  is 
exposed.  The  heat  would  have  been  intense,  but  of  short  duration. 

I can  find  no  significance  to  the  account  of  seeing  bones  through 
closed  eyelids,  other  than  that  the  light  was  very  intense.  However, 
no  focusing  effect  would  be  expected. 

Smoky  was  not  the  only  source  of  radiation  exposure  for  troops 
involved  in  these  exercises.  There  were  eight  test  detonations 
during  the  period  from  July  22  to  September  4,  1957,  when  Mr.  Coe 
was  at  Camp  Desert  Rock,  including:  Kepler,  Owens,  Stokes, 
Shasta,  Doppler,  Franklin  Prime,  Smoky,  and  Galileo.  Separate 
film  badge  records  were  kept  for  the  period  July  26,  1957  to  August 
27,  1957,  and  August  27,  1957  to  September  2,  1957,  the  latter 
period  covering  Smoky  and  Galileo  Exposures  are  indicated  during 
both  periods.  However,  I have  confined  my  calculations  to  Smoky, 
the  largest,  but  more  importantly,  the  only  one  for  which  I have  an 
official  or  credible  unofficial  account  of  troop  positions  and  move- 
ments. 

As  to  the  effect  of  these  exposures,  the  report  of  the  National 
Academy  of  Sciences,  National  Research  Council  Advisory  Commit- 
tee on  tne  Biological  Effects  of  Ionizing  Radiations — BEIR  report — 
states: 

In  atomic  bomb  survivors  of  Hiroshima  and  Nagasaki,  and  in  British  patients 
treated  with  intensive  spinal  irradiation  for  ankylosing  spondylitis,  an  increased 
incidence  of  all  forms  of  leukemia  except  the  chronic  lymphocytic  type  has  been 
observed.  The  relationship  between  the  excess  in  incidence  and  the  radiation  dose, 
as  observed  at  relatively  nigh  doses  and  high  dose  rates,  is  consistent  with  a linear 
dose-incidence  function  * * *.  The  slope  of  the  fitted  straight  line  corresponds  to  a 
risk  of  about  1 case  of  leukemia  per  I million  exposed  persons,  per  year,  per  rem. 
The  excess  in  incidence,  which  was  evident  within  3 to  4 years  after  irradiation, 
declined  within  16  years  but  still  persists  at  a diminished  level  in  atomic  bomb 
'survivors,  now  26  years  after  exposure  * * 

Concerning  the  validity  of  extrapolating  observations  made  at 
high  doses  and  dose  rates  to  more  moderate  exposures,  the  so- 
called  linear  hypothesis,  the  report  further  states: 

“At  this  time,  then,  the  linear  hypothesis,  which  allows  the  mean  tissue  dose  to  be 
used  as  the  appropriate  measure  of  radiation  exposure,  provides  the  only  workable 
approach  to  numerical  estimation  of  the  risk  in  a population.  Further,  since  there  is 
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no  means  at  present  of  determining  the  value  of  the  dose-effect  slope  in  the  low-dose 
region  of  interest,  use  of  the  linear  extrapolation  from  data  obtained  at  high  doses 
and  dose  rates  may  be  justified  on  pragmatic  grounds  as  a basis  for  risk  estimation.” 

Based  on  the  findings  contained  in  the  BEIR  report,  a doubling 
of  the  incidence  rate  for  leukemia  in  the  relevant  age  group  would 
be  expected  for  each  30  rem  of  exposure.  At  this  point,  my  inter- 
pretation of  the  wording  of  the  report  differs  from  that  of  Dr. 
Tamplin.  I get  a doubling  dose  closer  to  the  value  he  suggests  on 
the  basis  of  more  recent  studies,  but  still  too  conservative  by  a 
factor  of  3. 

The  BEIR  report  also  anticipates  1.5  cases  of  induced  cancer  of 
other  types  for  each  induced  instance  of  leukemia. 

In  conclusion,  I would  like  to  mention  several  limitations  of 
these  investigations.  They  were  undertaken  initially  out  of  curios- 
ity and  later  pursued  as  a result  of  my  impression  that  I might  be 
the  only  source  of  general  dosimetric  calculations  outside  of  agen- 
cies that  had  been  or  had  evolved  from  the  initial  sponsors  of  the 
nuclear  tests  and  troop  exercises  in  question.  The  physical  situa- 
tion was  very  complex,  available  documentation — at  least  documen- 
tation that  has  been  available  to  me — is  minimal,  and  20  years 
separates  us  from  the  events.  The  research  was  done  in  a limited 
amount  of  my  personal  time,  without  sponsorship  by  my  company 
or  any  Federal  agency,  and  with  simplified  models,  without  the 
benefit  of  a scientific  computer. 

[Testimony  resumes  on  p.  65.1 

[Attachments  to  Dr.  Sperling’s  statement  follow:] 
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OXI-57-75  Nevada  Test  Organization  August  9,  1957 

OFFICE  OF  TEST  INFORMATION 
1235  South  Main  Street 
Las  Vegas,  Nevada 

Telephones  DUdley  2-6350  FOR  IMMEDIATE  RELEASE 


Memorandum  for  Press,  Radio  and  TV: 

As  indicated  in  the  enclosed  release,  the  Army  Pentoaic  Troop  Teat  is  to 
be  held  in  conjunction  with  the  August  19  shot  at  the  Nevada  Test  Site.  The 
shot  is  scheduled  to  be  detonated  from  a tower,  with  an  above  nominal  yield, 

T«i  may  recall  from  previous  detonations  that  dust  and  distance  usually 
preclude  a clear  view  from  News  Nob  of  the  troop  maneuver  following  the  shot. 

With  this  In  view,  arrangements  have  been  made  for  media  representatives 
to  observe  the  shot  and  maneuver  from  three  points:  (1)  forward  observer 

trenches,  where  a small  group  of  Engineer  and  Infantry  security  troops  will  be 
located;  (2)  forward  troop  assembly  area,  from  which  position  the  Pentondc  unit 
of  the  1st  Battle  Croup,  12th  Infantry,  Fourth  Infantry  Division,  Fort  Lewis, 
Washington,  will  move  to  the  assault  position  by  helicopter;  and  (3)  News  Nob, 
Military  telephone  lines  will  be  available  to  News  Nob  from  the  trenches, 
forward  assembly  area,  and  assault  position.  (See  sketch)  Helicopter  lift  from 
trench  and  assembly  areas,  to  assault  area  and  return  to  News  Nob  is  contemplated, 
as  well  as  a visit  to  the  Army  Equipment  Display  area  after  the  blast, 

A helicopter  will  be  available  shortly  after  the  detonation  to  move  film 
and  tape  from  News  Nob  to  the  Camp  Desert  Rock  air  strip  in  the  event  news  media 
chartered  aircraft  are  used. 

Major  Bill  Koons,  Army  Representative  in  this  office,  will  appreciate  an 
early  Indication  from  news  media  representatives  on  the  kind  of  coverage  desired, 

' The  date,  time,  and  place  of  tho  pre-shot  press  briefing  will  be  announced 
later. 
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OTI-57-67  Nevada  Teat  Organisation 

OFFICE  OF  TEST  INFORMATION 
1235  South  Main  Street 
Laa  Vegas,  Nevada 


Telephone:  DUdley  2-6350 


August  22,  1957 


FOR  IHEDIA1E  RELEASE 


CAMP  DESERT  ROCK,  NEV. Giant  transport  helicopters,  modem  day  version 

of  the  Anay  mule,  will  play  a feature  role  in  nuclear  warfare  exercises  sche- 
duled for  next  week  at  nearby  Yucca  Flat  In  the  Nevada  Test  Site* 

The  helicopters  will  deliver  specially-trained  shock  troops  behind  the 
lines  of  a mythical  enemy  moments  after  detonation  of  a nuclear  device  named 
"Smoky." 

Participating  in  this  Infantry  troop  test  set  for  August  28  will  be  600 
soldiers  of  the  First  Battle  Group,  12th  Infantry,  supported  by  a crack  unit 
of  Canadians  from  the  Queen1  s Own  Rifles  Regiment  from  Alberta* 

Often  referred  to  as  a struck  with  eggbeater  attached,"  the  helicopter 
has  been  given  a key  assignment  in  the  Army's  new  "Pentomic"  battle  concept 
which  demands  great  speed  and  a high  degree  of  maneuverability  of  fighting 
units. 


Here  in  the  desert  where  torrid  winds  kick  up  dust  clouds  and  daytime 
temperatures  languish  at  over  100  degrees,  the  helicopter  will  face  its  most 
severe  and  challenging  test.  Even  in  Korea,  where  the  "choppers"  made  a name 
for  themselves  in  the  Army,  conditions  were  more  favorable  than  they  are  in  * 
this  hot  and  mountainous  wasteland. 

But  the  helicopter,  now  an  integral  part  of  U.S.  Army  aviation,  has  been 
ordained  to  perform  the  toughest  of  all  atomic  war  missions:  To  deliver  the 

Infantryman  to  the  front  line  and  beyond,  take  him  arms  and  food  to  continue 
battle,  and  bring  him  out  of  the  combat  area  when  tired  or  wounded. 

Helicopters  are  part  of  the  Array's  own  air  force.  The  daring,  unsung  pilots 
wear  distinctive  silver  wings,  but  their  uniforms  are  the  same  as  that  worn  by  the 
Infantryman  with  whoa  they  work  and  train  every  day. 

In  town  on  a weekend,  much  of  a 'copter  pilot's  time  is  spent  explaining  to 
those  he  meets  the  difference  between  the  Air  Force  and  "Army  Aviation,"  His 
branch,  taken  over  five  years  ago  by  the  Transportation  Corps,  is  not  even  fully 
understood  by  the  World  War  II  veteran. 

To  the  Army  comnander,  however,  the  helicopter  and  its  pilot  are  fully 
understood  and  appreciated,  for  they  make  possible  the  swift  movement  and  supply 
of  hard-hitting  battle  units  fighting  with — and  against— nuclear  weapons. 


(more) 


Her*  at  Desert  Rock  to  prove  the  helicopter  can  exploit  an  atorrie  attack  are 
officers  and  men  of  the  85th  Amy  Aviation  Battalion,  corsnanded  by  Lt.  Col.  Charles 
Ernest  of  Carmel,  Calif.  A veteran  pilot,  Col.  Ernest  pioneered  early  developments 
that  have  given  the  Any  its  own  flying  arm. 

The  battalion  is  coaoosed  of  two  helicopter  cocpanies— the  31st  from  Ft. 
Banning,  Ga.,  flying  the  H-34‘s  (Sikorsky),  and  the  8th  from  Ft.  Bragg,  North 
Carolina,  which  flies  the  H-21  (Vertol  Corporations  "flying  banana11).  Major 
A.  V.  Juliano  of  Sndthville,  Texas,  a former  artillery  officer,  co.- rands  the  31st. 
Major  John  F.  Sullivan,  World  War  II  Air  Force  officer  from  Janesville,  Wise., 
heads  up  the  8th. 

The  *31*”  has  one  rotor  and  a lift  capacity  of  4,000  pounds.  It  will  haul  12 
fully-equipped  combat  troops  and  is  equipped  to  carry  ammunition,  dnjms  of 
gasoline,  or  a jeep  into  the  combat  xone. 

The  "21"  has  tandom  rotors  and  seating  capacity  for  21  troops.  Both  ships 
can  travel  at  speeds  in  excess  of  100  miles  an  hour,  fly  in  any  directicn,  hover 
over  an  objective  and  land  on  a mountain  peak  or  in  a river  bed. 

The  men  who  fly  these  helicopters  are  warrant  officer  pilots.  All  have 
undergone  nearly  a year  of  extensive  flight  training  to  master  their  versatile  but 
sensitive  craft.  The  pilots,  carefully  screened,  come  from  all  branches  of  the 
Array. 


When  Smoky,  a device  of  above -nominal  yield,  is  detonated  from  its  700-foot 
tower,  the  helicopters  will  be  ready,  and  after  the  blast,  will  move  forward  to  the 
attack  position  to  pick  up  the  waiting  troops. 

Troops  will  be  flown  swiftly,  close  to  ground  level,  to  the  objective  area 
some  4,500  yards  from  "ground  xero."  The  helicopters  will  continue  to  be  active 
in  this  atomic  maneuver  as  they  return  for  equipment  and  supplies  for  the  troops. 

Col.  Emest,  his  pilots  and  maintenance  specialists,  await  H-Hour  at  Tucca 
Flat  and  the  opportunity  to  demonstrate  that  the  Any  male  has  found  a worthy 
successor. 
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OTI-57-93 

Nevada  Test  Organization 
OFFICE  OF  TEST  INFORMATION 

August 

1235  South  Main  Street 

Las  Vegas,  Nevada 

Telephone: 

DUdley  2-6350 

FOR  IMMEDIATE 

CAMP  DESERT  ROCK,  NEV, — Can. a highly  trained  soldier  think  clearly  and  per fora 
the  duties  of  his  fighting  mission  efficiently  in  the  shadow  of  a nuclear  bomb's 
mushroom  cloud? 

Two  minutes  after  a blast  with  an  explosive  force  of  over  20,000  tons  TNT, 
will  his  hands  tremble  as  he  kneels  to  field-strip  and  reassemble  his  rifle? 

Will  ha  obey  promptly  the  orders" of  his  consnanding  officer,  or  will  he 
falter  as  a choking  dust  cloud  whirls  around  him? 

Will  he  move  quickly  to  clear  a mine  field,  or  will  he  "gawk"  at  the  eerie 
■snow  cap"  forming  above  his  head? 

For  the  first  time  since  man  learned  to  split  the  atom,  the  United  States 
A rvsy  is  prepared  to  find  the  answers  to  these  and  other  unknowns  concerning  human 
behavior  in  nuclear  warfare,  in  connection  with  shot  "Smoky 1 which  will  be 
detonated  above  Yucca  Flat  at  the  Nevada  Test  Site  Wednesday,  August  28, 

To  carry  out  this  pioneer  mission,  the  Array  has  called  upon  a provisional 
company  from  its  proud  and  famous  82nd  Airborne  Division,  from  Fort  Bragg,  North 
Carolina.  The  company  is  composed  of  163  enlisted  men  and  seven  officers,  all 
carefully  hand-picked  from  units  of  ths  entire  82nd. 

Coaaaanding  Officer  of  the  test  company  is  Captain  William  Stovall,  World 
War  II  and  Korean  war  veteran  from  Lexington,  Kentucky, 

• Supervising  the  tests  under  conditions  that  can  scarcely  be  more  realistic, 
will  be  a team  of  15  scientists  from  the  Human  Resources  Research  Office  (HunRRO) 
George  Washington  University.  They  are  psychologists,  physiologists,  statisticians, 
and  sociologists  who  will  accompany  the  troops  into  the  blast  area  of  Yucca  Flat 
50  sdles  north  of  this  desert  post. 

While  the  evaluation  is  going  on,  a major  military  tactical  maneuver  employing 
a 700  - man  "Pcntomic11  battle  group  will  be  staged  to  test  new  fighting  concepts. 

Head  of  the  HumRRO  team  is  Shepard  G.  Schwartz,  sociologist  from  Alexandria, 

Va.  Since  July  24,  he  has  been  working  with  officers  of  the  Airborne  unit  setting 
up  a series  of  tests. 


(more) 


The  Army  believes  the  results  will  be  « helpful  guide  to  its  commanders  whose 
war  strategy  is  now  geared  to  nuclear  weapons.  This  is  why  the  Amy  selected  its 
best  men — physically  and  mentally— for  one  of  the  most  important  assignments  ever 
given  a group  of  peacetime  soldiers, 

Since  they  arrived  here  last  month,  the  test  company  has  been  going  through 
daily  "dry  runs"  to  Insure  best  possible  performance  when  "H-Hour"  arrives.  The 
test  will  begin  with  the  troops  occupying  trenches  4500  yards  from  ground  zero. 

Two  minutes  after  Smoky  is  detonated,  the  men  will  be  ordered  out  of  the 
trenches  and  forward  in  the  direction  of  the  blast.  For  one  hour,  they  will 
work  in  the  area  of  the  blast.  They  will  be  ordered  to: 

1.  Field  strip  or  take  apart  their  rifles  and  reassemble  them  for  inspection. 
(In  dry  run  this  takes  about  50  second); 

2.  Advance  another  200  yards  Into  a mine  field  where  they  will  form  small 
units  to  clear  four  lanes  through  the  area; 

3.  Re-form  in  "skirmishers"  (battle  formation)  and  advance  1200  yards  toward 
ground  aero; 

4.  Move  through  infiltration  courses  where  they  will  crawl  50  yards  under 

barbed  wire,  take  battle  cover,  and  finally  rush  toward  individual  targets  throwing 
hand  grenades  into  fox  boles.  jj  - — 

At  this  point,  the  test  will  have  been  completed  and  the  men  will  assemble  in 
marching  formation  to  hike  out  of  the  area. 

Using  a carefully  devised  rating  system,  the  HumRRO  team  will  score  the 
soldiers  on  everything  from  finger  dexterity  to  the  degree  of  distraction  from 
shock,  dust  and  noise. 

The  men  have  been  thoroughly  briefed  on  the  capabilities  of  nuclear  weapons. 
They  are  not  worried  about  rumors  and  speculation  concerning  blasts  and  radiation. 

A dry  run  performance  test  on  "D-2"  will  be  compared  with  individual  ratings 
given  during  and  after  the  actual  firing  of  Stocky. 

Testing  for  individual  proficiency  in  combat  skills  has  long  been  a subject 
of  HuaRRO  study.  Many  of  the  realistic  training  methods  used  in  World  War  XI  and 
Korea  were  the  direct  result  of  HunRRO  findings  and  recommendations.  The  research 
group  is  a non-governmental  agency  supported  by  a continuing  contract  with  Depart- 
ment  of  Army.  They  function  under  the  Army's  Research  and  Development  department, 
beaded  by  Lt,  Gen.  James  M.  Gavin. 

What  will  the  A ray  do  if  it  finds  that  troops  lose  effectiveness  under  the 
Bishrooa  cloud,  or  if  they  are  too  bemused,  curious  or  stunned  to  respond  to  battle 
orders? 

HuaRRO,  which  recommended  the  replacement  of  the  ancient  bulls-reye  with  life- 
size  snap-up  targets  early  in  World  War  XT,  will  probably  be  asked  to  devise  new 
training  methods  to  prepare  today1  s soldier  for  his  new  atom  warfare  job. 


64 


0TI-57-102  Nevada  Test  Organisation 

OFFICE  OF  TEST  INFORMATION 
1235  South  Main  Street 
Las  Vegas,  Nevada 


Telephone:  DUdley  2-6350 


August  31,  1957 


FOR  IMMEDIATE  RELEASE 


Smoky,  an  experimental  device  by  Livermore  Laboratory,  v.-as  fired  from 
a 700-foot  tower  in  Yucca  Flat  at  today.  It  was  the  fifteenth  full- 

scale  nuclear  test  in  the  summer  ly!fi^eries. 

At  about  4:45  a.n.  the  shot  time  was  postponed  f roa  the  scheduled  5 
a.n,  until  5*30  a.n.  to  provide  tiir.o  for  balloon  runs  and  aircraft  checks  to 
determine  wind  speeds  end  directions  above  the  Test  Site. 

On  the  basis  of  early  data,  the  Test  Director  reported  that  the  yield 
was  In  the  designed  range,  or  in  a range  of  about  twice  nominal. 

The  explosion  was  visually  of  interest  to  observers  because  of  the 
continuing  intensity  and  visibility  of  the  blue  light  caused  ty  ionization 
of  nitrogen  surrounding  the  fireball.  This  resulted  from  the  darkness  existing 
at  shot  time. 

The  cloud  rose  afeove  35,000  feet,  penetrating  slightly  through  the 
tropopause.  It  was  the  opinion  of  observers  that  there  was  less  dust  blasted 
up  from  the  desert  and  a lean  stocky  end  dirty-appearing  cloud  stem  than  has 
accompanied  lower  yield  shots  fired  from  500- foot  towers.  Cloud-tracking  air- 
craft reported  at  6:30  a.m.  that  the  cloud  top  was  being  blown  generally  toward 
the  east  at  about  46  knots,  with  lower  segments  moving  more  slowly  in  a more 
southeasterly  direction.  There  was  considerable  variance  in  wind  direction, 
providing  desired  shear  which  should  result  in  fairly  wide  diffusion  of  the  cloud 
segments,  reducing  the  intensity  of  fallout  at  any  one  point. 

The  blast  was  quite  strong  in  the  observer  areas  and  was  measured  at 
slightly  under  16  millibars  at  the  Control  Point,  where  It  was  felt  as  a sharp 
blow  and  heard  as  a sharp  report,  followed  by  rumbling  and  echoes  from  the  hills. 
Bishop  and  Inyoktm  reported  hearing  rumbles  and  bangs,  and  St.  George  and  Tonopab 
reported  rumbles. 

There  wore  about  30  experiments  on  the  sequence  timer.  Thirty-two  U.S. 

Air  Force  and  nine  Navy  aircraft  participated  with  effects,  training,  and  technical 
support  flights.  Five  light  Army  aircraft  and  40  helicopters  were  used  in  a 
post-shot  exercise. 

As  part  of  tho  civil  offsets  program,  prototypes  of  mass  shelters  were 
subjected  to  effects  experiments  for  the  French  and  German  Governments. 

Pre-shot  predictions  that  there  probably  would  bo  fairly  heavy  fallout 
iased lately  south  and  southeast  of  the  zero  point  caused  changes  in  the  Desert 
Rock  Army  maneuver.  The  trenches  at  4,500  yards  wore  not  used  by  military 
observers  or  troops  of  the_"huaan  rcsoarch"  project,  the  former  observing 
from  a point  some  eight  miles  distant  and  the  latter  simply  observing  fron  n point 
near  News  Nob.  The  "human  research*1  project  may  be  conducted  on  the  next  shot. 

Troops  scheduled  to  participate  in  the.  post-shot  sssault  maneuver 
observed  from  an  alternate  area  6,500  yards  southwest  of  zero  point,  instead  of 
southeast. 

Fire  chiefs  from  Los  Angeles,  Bakersfield  end  San  Diego,  California,  and 
Las  Vegas  were  scheduled  to  test  methods  for  decontaminating  structures  and  areas 
at  about  three  hours  after  the  shot. 
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Tbs  Army’s  Psntoadc  troop  mtncuvsr  was  terminated  at  9**45  a*B«,  with  all 
objectives  gained.  The  aaneuver  began  at  7 a.s.  when  "R  Hour,"  the  tics  It 
was  determined  by  the  Test  Organisation  that  movement  in  the  area  would  be  safe 
from  a radiological  standpoint#  was  declared. 

By  Jt?0  a. a.  the  first  half  of  the  task  force  had  been  lifted  by  helicopter 
into  the  objective  area#  and  by  7:45  the  area  was  eeited.  The  entire  lift  of 
troop*  me  ccopleted  by  Ri 05  a. a.  The  task  force  then  continued  to  wrap  up 
Ita  eelsure  of  the  area  while  the  heli coders  flew  resupply  alssions#  to  provide 
food#  aonnitioo  and  other  supplies  to  the  task  force. 

Any  officers  in  charge  of  the  operation  said  they  ware  vary  pleased  with 

the  Banner  in  which  the  exercise  wee  conducted,  end  the  speed  with  which  it  was 
> 

executed. 

Mr.  Rogers.  Thank  you  very  much,  Dr.  Sperling.  I think  we  will 
have  questions. 

Dr.  Morgan,  how  long  did  you  work  for  the  Atomic  Energy 
Commission? 

Dr.  Morgan.  I worked  at  Oak  Ridge  National  Laboratory  for  29 
years.  They  were  under  contract  with  the  Atomic  Energy  Commis- 
sion. 

Mr.  Rogers.  And  in  what  capacity  there? 

Dr.  Morgan.  I was  Director  of  the  Health  Physics  Division. 

Mr.  Rogers.  Does  radiation  have  a cumulative  effect?  Can  you 
get  a dose  and  have  no  effect  or  is  it  a cumulative  effect? 

Dr.  Morgan.  As  I indicated  in  my  paper,  Mr.  Rogers,  at  the 
beginning  of  this  period  at  Oak  Ridge  there  were  many  who 
thought  that  exposure  to  low  levels  of  radiation  was  completely 
reparable  and  that  you  could  come  back  weeks  later  and  there 
would  be  no  cumulative  effect.  But  I believe  that  the  majority  of 
scientists  today  believe  that  there  is  some  component  of  each  expo- 
sure that  resides  indefinitely  there.  So  there  is  a cumulative  com- 
ponent. 

Mr.  Rogers.  So  even  at  low  level  exposures  it  is  cumulative? 

Dr.  Morgan.  Even  at  very  low  levels  the  bad  effects  of  radiation, 
including  that  from  natural  background  radiation,  add  up  and 
contribute  to  the  likelihood  that  a person  will  die  of  cancer  at  some 
later  date. 

Mr.  Rogers.  Dr.  Carter. 
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Mr.  Carter.  Thank  you,  Mr.  Chairman. 

I want  to  compliment  all  of  you  gentleman  on  your  presentations 
here  today.  I think  they  have  been  very  good  and  very  enlightening 
and  informative  to  us. 

Dr.  Morgan,  is  there  any  doubt  in  your  mind  but  that  ionizing 
radition  does  cause  cancer? 

Dr.  Morgan.  No.  There  is  certainly  no  doubt  whatever  in  my 
mind.  I think  that  all  scientists  perhaps  would  agree  that  ionizing 
radiation  can  cause  cancer.  The  only  question  is  how  much  expo- 
sure  to  low-level  radiation  will  double  the  cancer  incidence  or  will 
be  a significant  increase  in  cancer. 

Mr.  Carter.  Do  we  know  of  a level  of  radiation  at  which  cancer 
is  caused,  or  is  there  a level  below  which  cancer  is  not  caused? 

Dr.  Morgan.  Apparently  all  radiation  contributes  to  the  chance 
that  one  will  die  of  a malignancy.  The  first  year  of  my  professional 
life  was  in  the  field  of  cosmic  radiation.  We  know  or  at  least  some 
of  us  believe  that  even  that  adds  to  the  chance  of  dying  of  cancer. 
Perhaps  it  is  a small  contributor  but  we  believe  it  makes  its  im- 
print. 

Mr.  Carter.  We  know  that  we  are  constantly  exposed  to  cosmic 
radiation,  that  is  true,  and  to  radiation  from  the  ground  on  which 
we  walk,  if  there  is  uranium  underneath  or  things  of  that  nature. 
Is  that  correct? 

Dr.  Morgan.  That  is  correct. 

Mr.  Carter.  All  of  this  radiation,  then,  is  hazardous  to  our 
health.  In  fact  there  are  certain  places  in  the  world  that  have  a 
higher  incidence  of  cancer  perhaps  because  of  radiation  in  the 
Earth,  is  that  correct? 

Dr.  Morgan.  I think  we  have  to  assume  that  that  is  true. 

Mr.  Carter.  In  France,  India,  and  Brazil? 

Dr.  Morgan.  This  is  what  we  expect  and  I think  there  is  some 
data  that  would  confirm  that. 

Mr.  Carter.  Did  you  happen  to  be  at  Smoky  during  this  explo- 
sion on  August  31,  1957? 

Dr.  Morgan  No.  In  August  1957  I had  a team  working  for  me  at 
the  test  site.  I got  reports  back  from  this  team  who  were  studying 
the  effects  of  the  blast  on  the  Japanese-type  houses  that  were 
located  in  the  area.  It  was  one  of  the  responsibilities  of  my  group  to 
determine  the  dose  received  by  the  survivors  of  Hirosnima  and 
Nagasaki.  So  I did  have  a team  there,  but  I did  not  cover  that 
particular  test. 

Mr.  Carter.  If  it  had  been  left  up  to  you,  would  you  have  had 
such  a test  from  a tower  or  did  you  at  that  time  realize  the  dangers 
inherent  in  such  an  explosion? 

Dr.  Morgan.  Although  our  realization  of  the  risks  of  radiation 
have  changed  through  the  years,  even  that  early,  in  1957,  I was 
frightened  and  appalled  when  I first  heard  these  troops  were  in 
trenches  and  would  go  to  point  zero  shortly  after  the  blast. 

In  discussions  I had  with  the  person  in  charge  of  my  program 
there,  he  indicated  that  this  event  led  to  more  residual  contamina- 
tion than  any  of  the  other  tests  we  covered,  so  much  so  that  as 
they  drove  in  at  high  speed  to  collect  their  instruments  they 
turned  around  and  retreated  when  they  got  within  3 or  4 miles  of 
point  zero. 
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Mr.  Carter.  I have  here  a photograph  taken  of  Smoky,  above 
which  is  a caption  stating,  “The  dust  cloud  hovered  over  the  desert 
as  the  task  force  marched  toward  its  rendezvous  with  helicopters.” 
There  is  the  dust.  The  dust  contained  primarily  we  think  alpha 
radiation,  is  that  correct? 

Dr.  Morgan.  There  was  no  question  that  there  was  a great  deal 
of  fallout  material  from  the  weapon.  This  would  have  included  in 
addition  to  the  alpha,  of  course,  the  beta,  gamma  fission  products 
and  the  reduced  activity.  During  the  early  period  most  of  the  dose 
was  due  to  the  beta  gamma  radiation. 

Mr.  Carter.  Beta  and  gamma  registered  on  the  film;  is  that 
correct? 

Dr.  Morgan  That  is  correct.  This  truck  which  carried  my  men 
into  the  site,  they  were  reading  the  gamma  dose  when  they  turned 
around. 

Mr.  Carter.  Did  the  film  badge  register  the  true  amount  of  the 
radiation  to  which  they  were  exposed? 

Dr.  Morgan.  The  film  badges  when  used  and  interpreted  proper- 
ly are  a very  valuable  device  to  estimate  part  of  the  risk.  But  since, 
as  you  point  out,  sir,  the  risk  can  consist  of  various  types  of 
radiation,  the  film  badges  give  no  indication  whatsoever  of  the 
inhalation  hazard  of  xhe  alpha  emitting  radio  nucleants.  If  they 
had  gone  in  very  early,  they  would  give  a very  poor  indication  of 
the  neutron  dose.  For  the  beta  they  give  a very  poor  indication. 

So  the  badges  use  were  limited  almost  entirely  to  the  gamma 
component. 

Mr.  Carter.  They  did  not  register  the  alpha  radiation? 

Dr.  Morgan.  That  is  correct.  They  registered  none  of  that. 

Mr.  Carter.  Alpha  emitting  particles  were  inhaled  into  the  lungs 
and  perhaps  stayed  there  for  quite  a while;  is  that  true? 

Dr.  Morgan.  Yes. 

Mr.  Carter.  Or  else  went  into  the  bone? 

Dr.  Morgan.  During  the  years  I was  at  Oak  Ridge  my  special 
interest  in  research  was  internal  hazards  from  radioactive  materi- 
als, particularly  the  apha  emitters  and  something  like  plutonium 
with  a half  life  of  20,000  years.  It  would  continue  to  radiate  the 
lung,  skeleton  and  liver  for  a long  time. 

In  our  calculations,  the  data  available  would  indicate  that  in  the 
skeleton  the  half  life  is  about  200  years.  It  takes  about  200  years 
for  the  skeleton  to  reduce  the  amount  there  that  is  present.  So  it  is 
essentially  fixed  at  a constant  level. 

Mr.  Carter.  The  half  life  of  the  ingested  alpha  emitting  particles 
could  be  200  years? 

Dr.  Morgan.  The  half  life  biologically  is  200  and  for  plutonium 
239  it  is  24,000  years.  Since  the  biological  elimination  rate  is  faster  " 
than  the  radiation  delay  rate  it  would  be  primarily  the  200-year 
life  that  would  determine  how  long  it  is  in  the  skeleton.  For 

[>ractical  purposes,  once  you  have  a deposition  in  the  bone  or  the 
iver  or  the  lung,  those  are  the  three  critical  tissues  in  this  case,  it 
would  irradiate  the  human  body  for  the  rest  of  the  person's  life. 

Mr.  Carter.  And  there  would  be  a continuous  cause  of  leukemia 
within  the  body  itself,  ingested  in  the  form  of  alpha  particles;  is 
that  correct? 
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Dr.  Morgan.  The  data  that  is  available  on  animals  for  inhalation 
and  ingestion  of  plutonium  and  r.utonium-like  elements,  actinides, 
could  suggest  that  bone  sarcoma  and  carcinoma  are  more  likely  to 
occur  than  leukemia  but  leukemia  is  certainly  a possibility. 

Mr.  Carter.  I believe  one  of  the  statements  made  today  indicated 
that  the  likelihood  of  other  forms  of  cancer  was  1.5  to  1 to  leuke- 
mia. 

Dr.  Morgan.  It  is  in  that  order. 

Mr.  Carter.  Skin  cancer  is  perhaps  the  most  common  other  form 
of  cancer  associated  with  radiation  exposure,  isn't  it?  Didn't  you 
make  the  statement  that  other  forms  of  cancer  occurred  as  a result 
of  radiation  in  the  ratio  of  1.5  to  1 in  regard  to  leukemia? 

Dr.  Sperung.  I made  that  statement.  It  was  from  the  BEIR 
report. 

Mr.  Carter.  Doctor,  is  there  any  doubt  in  your  mind  that  this 
atomic  blast  at  Smoky,  a blast  of  44  kilotons,  three  times  the  yield 
as  at  Hiroshima  could  have  caused  leukemia  in  the  men  who  were 
observing  that  blast?  And,  actually,  the  Smoky  yield  was  48  kilo- 
tons,  instead  of  44  kilotons,  which  has  not  been  revealed  by  some  of 
our  officials,  I understand. 

Dr.  Morgan.  No,  there  is  no  doubt  whatever.  The  man  who  was 
in  charge  of  my  tests,  he  and  his  driver  turned  around  and  fled  in 
the  opposite  direction  back  to  the  control  point  because  they  didn’t 
want  to  take  this  risk. 

Mr.  Carter.  Do  you  believe,  Doctor,  that  this  is  the  reason  we 
discontinued  atomic  blasts  in  the  atmosphere  and  went  under- 
ground? 

Dr.  Tampun.  Yes.  Back  prior  to  1957,  of  course,  there  was  a 
great  deal  of  controversy  raging  in  this  country  over  the  effects  of 
the  fallout  radiation.  By  1958  it  led  to  the  voluntary  atmospheric 
halt.  Then  it  subsequently  carried  on  into  1962  and  the  atmosplier- 
ic  test  ban  treaty  was  actually  signed.  The  concern  was  with  the. 
fallout  and  its  effects  on  the  general  population.  v 

I was  at  the  Lawrence  Radiation  Laboratory  in  1963  when  I did 
some  calculations.  I estimated  what  the  dosages  were  to  children’s 
thyroids  as  a result  of  the  fallout  from  the  weapons  tests  at  the 
Nevada  test  site.  For  example,  in  some  of  the  cities  that  were  close 
to  the  test  site  in  southwest  Utah  such  as  St.  George,  Utah,  the 
sort  of  average  estimate  of  what  the  dose  was  to  the  children’s 
thyroids  was  about  120  rad.  In  an  area  which  included  most  of 
Utah,  most  of  Colorado  and  part  of  New  Mexico  the  dose  to  the 
children’s  thyroids  was  averaged  over  that  area,  some  50  rad.  So 
there  was  a large — you  know  the  general  public  received  substan- 
tial amounts  of  radiation.  Some  of  those  people  living  in  southwest 
Utah  and  some  of  the  other  towns  in  Nevada  that  got  fallout  over 
the  period  of  time  that  those  tests  were  going  on  probably  achieved 
a doubling  dose. 

So  far  as  these  troops  going  in,  you  know  one  of  the  problems  I 
had  in  kind  of  reconstructing  what  was  going  on  in  Nevada  was 
that  there  was  just  no  very  good  data.  The  troops  that  they  had  in 
the  early  phases,  they  had  Army  troops  they  would  bring  in  and 
give  them  Geiger  counters  and  have  them  wander  around.  I think 
it  would  be  almost  impossible  to  reconstruct  what  the  troops  got  as 
a result  of  those  exercises. 
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From  what  I know  of  the  atomic  bomb  explosions,  if  these  troops 
are  standing  in  80-mile  an  hour  winds,  they  must  have  been  ex- 
posed to  a very  substantial  dose  just  from  the  base  surge. 

Mr.  Carter.  Is  there  any  doubt  in  your  mind,  then,  that  the 
Smoky  blast  and  the  other  blasts  associated  with  the  1957  test 
series  caused,  or  could  have  caused  leukemia  and  other  forms  of 
cancer  among  the  troops? 

Dr.  Tamplin.  My  feeling  was  that  it  certainly  did  cause  some 
cancer  among  those  troops  and  also  among  the  population  residing 
outside  of  the  test  site,  the  general  public. 

Mr.  Carter  Thank  you,  Doctor. 

Dr.  Sperling,  I would  like  to  ask  you  if  you  think  that  the 
measurement  on  Mr.  Coe’s  film  badge  was  indicative  of  the  full 
amount  of  exposure  to  radiation.  I believe  his  badge  read  0.3  rem. 

Dr.  Sperung.  His  film  badge  reading  for  the  second  period  was 
about  0.2  rem.  That  seems  to  agree  with  the  external  whole  body 
dose  quite  well.  The  film  badge  was  never  intended  to  measure 
inhalation. 

Mr.  Carter.  But  when  he  was  brought  in  to  near  ground  zero 
and  ingested  radiation  particles,  what  would  you  have  estimated 
his  total  exposure  to  have  been  at  that  time,  including  the  0.3  rem 
t,  which  showed  on  his  badge? 

Dr.  Sperung.  His  exposure  came  from  three  sources:  X-rays, 
beta  rays,  and  alpha  particles.  The  total  depends  on  the  idea  of 
helicopter  enhanced  resuspension  and  how  long  it  lasted.  For  a 10- 
minute  resuspension  his  total  dose  was  about  13.5  rem. 

Mr.  Carter.  Would  you  think  that  this  dose  was  sufficient  in 
some  cases,  such  as  in  individuals  with  histories  of  allergies  and 
asthma,  to  cause  leukemia? 

Dr.  Sperung.  I am  not  an  authority  on  the  relationship  between 
stresses  and  the  incidence  of  leukemia,  but  for  the  general  popula- 
tion, from  the  data  that  was  examined  by  the  BEIR  committee,  it 
that  would  be  sufficient  to  increase  his  probability  of  getting  leuke- 
mia by  about  44  percent. 

If  the  figures  Dr.  Tamplin  suggests  are  correct,  it  would  be 
sufficient  to  more  than  double  the  chance  of  causing  leukemia. 

Mr.  Carter.  There  is  one  other  question  I would  like  to  ask  Dr. 
Morgan,  if  I might,  and  that  is  that  there  were  some  3,000  troops 
exposed  at  Smoky,  and  I understand  that  approximately  432  of 
those  persons  have  been  located.  What  would  you  consider  to  be  a 
number  of  cases  of  leukemia  that  would  be  statistically  significant 
in  demonstrating  causation  of  leukemia,  what  number  would  be 
sufficient? 

Dr.  Sperung.  I am  a little  prejudiced  on  this  because  I have 
talked  with  Dr.  Caldwell  at  the  Center  for  Disease  Control. 

Mr.  Carter.  I thank  you,  but  I was  referring  this  to  Dr.  Morgan. 

Dr.  Sperung.  I am  sorry. 

Dr.  Morgan.  I would  prefer  Dr.  Sperling  would  take  this  ques- 
tion because  he  has  looked  at  the  numbers  and  has  a better  idea  of 
the  dose  records  that  are  available. 

Mr.  Carter.  Whatever  you  would  like,  Doctor. 

Dr.  Morgan.  As  long  as  I am  before  the  mike  I will  say  that  it 
was  my  understanding  that  only  one  or  a few  per  platoon  wore 
badges  so  we  don’t  have  good  distribution  of  numbers  of  badges  so 
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we  can  get  a good  indication  of  the  probable  error.  At  that  time  the 
low  values  that  were  reported,  in  view  of  our  own  personal  experi- 
ence with  the  tests,  that  is  of  my  men,  some  of  us  felt  there  might 
have  been  a reversal  on  some  of  the  films  so  that  the  reading  on 
the  film  might  have  been  meaningless. 

Mr.  Carter.  The  normal  incidence  of  leukemia,  I believe,  in  men 
in  the  40  to  44  age  group  of  all  races  is  about  4.1  per  100,000.  In 
this  case,  out  of  432,  the  incidence  I will  say,  is  much,  much  higher. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you. 

Let  me  ask  you  this:  Would  you  say  based  on  this  testimony  and 
your  study  that  our  current  standards  for  human  exposure  to  low 
level  radiation  are  sufficient?  Dr.  Morgan? 

Dr.  Morgan.  Since  I believe  that  there  is  no  safe  level  of  expo- 
sure, to  me  it  is  a matter  of  choosing  some  indixes,  some  starting 
- point  and  using  that  in  determining  our  safe  working  procedures. 

I am  pleased  that  the  present  Nuclear  Regulatory  Commission 
and  the  International  Commission  for  Radiological  Protection  and 
the  National  Council  and  so  on,  their  principal  guide  is  not  what  is 
a safe  level,  but  their  guide  is  that  you  should  keep  exposures  as 
low  as  reasonably  achievable.  So  if  you  can  avoid  all  exposure,  I 
think  you  should. 

But,  no,  specifically,  to  your  question,  5 rem  per  year  occupation- 
al, I think  as  long  as  in  most  large  laboratories  they  operate  as 
they  have  in  the  past,  that  that  might  be  acceptable  because  only  1 
or  2 percent,  maybe  at  most  5 percent,  would  ever  be  reached.  As 
long  as  practices  can  be  carried  out  that  way  I think  the  present 
level  is  good.  But  when  you  look  at  some  of  our  industries,  the 
nuclear  power  industry  where  some  of  them  are  getting  close  to 
half  the  5 rems  per  year,  some  of  the  employees  the  full  5 rems  per 
year,  I think  when  those  practices  persist,  then  we  have  only  one 
choice,  to  lower  the  maximum  permissible  exposure  level. 

I think  as  far  as  internal  dose  as  Mr.  Carter  was  referring  to 
alphas  and  so  on,  I think  we  need  to  take  a very  careful  look  a: 
some  of  those  maximum  permissible  body  burdens  and  permissible 
values.  1 think  we  need  to  lower  those  values  for  certain  isotopes  in 
view  of  more  recent  information. 

Mr.  Rogers.  So  you  are  saying  they  do  need  to  be  changed? 

Dr.  Morgan.  Correct.  I think  some  of  the  levels  need  to  L.- 
-changed,  but  you  can  change  them  any  way  you  like.  Unless  you 
have  proper  enforcement  and  proper  motivation  and  understanding 
of  the  risks,  you  still  don’t  accomplish  what  you  are  after. 

Mr.  Rogers.  Dr.  Sperling,  do  you  have  any  comment?  Would  you 
say  you  are  in  basic  agreement?  Do  you  think  they  definitely  need 
changing  or  definitely  not? 

Dr.  Sperling.  As  Doctor  Morgan  mentioned  5 rem  per  year,  I 
was  thinking  about  myself  working  in  an  occupation  in  which  I 
received  significant  exposures.  I was  thinking  that  I would  like  my 
occupational  exposure  level  to  be  no  more  than  2 equivalent  of  my 
yearly  environmental  dose.  This  is  very  consistent  with  the  regula- 
tory changes  Dr.  Morgan  recommends. 

Mr.  Rogers.  Dr.  Tamplin? 

Dr.  Tamplin.  I strongly  believe  that  the  standards  are  too  high 
and  that  they  should  be  lowered.  As  a matter  of  fact,  the  Natural 
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Resources  Defense  Council  petitioned  the  Nuclear  Regulatory  Com- 
mission to  reduce  the  occupational  exposure  standards  by  tenfold. 
After  having  done  that  the  Environmental  Protection  Agency  for 
some  reason  asked  us  if  we  would  petition  them  also.  So  we  peti- 
tioned the  Environmental  Protection  Agency. 

Our  petition  is  still  pending  before  the  Nuclear  Regulator^  Com- 
mission, but  the  Environmental  Protection  Agency,  who  asked  for 
the  petition,  turned  it  down  some  months  ago.  But  subsequent  to 
the  Mancuso  report  coming  out,  we  asked  them  to  reconsider  it.  So 
they  reopened  the  petition  before  the  EPA. 

Mr.  Rogers.  So  it  has  now  been  reopened? 

Mr.  Ottinger.  Can  you  identify  who  the  “we"  there  is? 

Dr.  Tampun.  Dr.  Rowe  is  head  of  the  branch  of  the  EPA  who 
asked  us  to  petition. 

Mr.  Rogers.  Thank  you. 

Mr.  Ottinger? 

Mr.  Ottinger.  I would  like  each  of  you  to  describe  any  efforts  by  _ 
any  agency  of  the  government,  the  AEC,  ERDA,  Department  of 
Energy,  the  Department  of  Defense,  to  interfere,  first,  with  your 
own  efforts  to  disclose  to  the  public  your  concerns  over  the  adverse 
health  effects  of  ionizing  radiation  and  then  any  efforts  that  you 
have  been  aware  of  interference  with  other  scientists  making  this 
information  available.  In  the  case  of  Dr.  Sperling,  any  problems 
you  had  with  any  government  people  with  respect  to  testifying 
before  this  committee  today. 

I guess  we  can  start  with  Dr.  Morgan  in  the  same  order  that  you 
testified  or  however  you  would  like  to  proceed. 

And  lastly,  whether  to  your  knowledge  this  kind  of  effort  is  still 
going  on  within  the  Government  either  to  suppress  or  minimize 
this  kind  of  information  about  the  adverse  health  effects  of  ionizing 
radiation. 

Dr.  Tampun.  Since  everything  is  sitting  in  front  of  me  I will 
start  off. 

Back  in  1969  when  my  colleague,  John  Goffman,  and  I became 
critical  of  the  radiation  exposure  standards,  we  had  been  critical  of 
them  internal  within  the  Atomic  Energy  Commission  up  until 
1969,  but  in  1969,  because  we  had  been  listened  to  with  deference 
for  so  long,  we  decided  to  go  public  and  we  presented  our  findings 
in  a scientific  meeting  in  San  Francisco. 

I literally  will  say  it,  after  that  all  hell  broke  out.  I had  a group 
at  that  time  at  the  laboratory  of  13  people.-  Within  a short  period  of 
time  the  group  was  cut  down  to  two  people  and  then  the  other 
person  was  fired.  Also,  there  was  an  effort  on  the  part  of  the 
laboratory  to  censor  a report  that  I was  going  to  present  to  the 
American  Association  for  the  Advancement  of  Science  meeting.  I 
did  subsequently  alter  the  report  somewhat  so  that  the  laboratory 
would  agree  to  type  it  and  to  pay  my  way  to  that.  That  was  sort  of 
the  last  time  that  the  laboratory  paid  me  any  travel  even  though  I 
went  to  such  things  as  the  American  Cancer  Society  meetings  to 
present  the  scientific  material  on  the  biological  effects  of  radiation. 

But  when  I went  to  those  I had  to  arrange  my  own  travel  and  I" 
had  to  take  vacation  pay.  As  a matter  of  fact,  when  I was  speaking 
before  the  American  Cancer  Society  science  writers  seminar  they 
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docked  me  vacation  pay  for  Saturday  and  Sunday.  They  were  get- 
ting a little  carried  away,  I thought,  at  that  point. 

Because  the  press  had  got  so  interested  in  the  whole  controversy, 
the  laboratory  was  clearly  embarrassed  about  proceeding  to  the 
ultimate  thing  and  that  was  firing  Goffman  and  I.  Goffman  had  a 
research  program  on  chromosomes  and  cancer  which  was  about  a 
$250,000  a year  program.  That  was  cut  off.  Goffman  left  the  labora- 
tory. But  I stayed  on  at  Lawrence  Radiation  Laboratory  as  essen- 
tially a nonperson.  I had  no  assignments,  but  I had  an  office  and  I 
could  get  my  paycheck  every  month,  but  I was  never  given  any 
assignment  in  the  laboratory.  I stayed  on  because  I thought  it  was 
a necessary  irritant  and  embarrassment  to  the  Atomic  Energy 
Commission. 

Now  when  Congress  in  its  wisdom  passed  the  Energy  Reorganiza- 
tion Act  and  it  started  off  with  a statement,  “The  Atomic  Energy 
Commission  is  hereby  abolished,”  there  was  rejoicing  in  the  streets 
among  my  friends.  Because  of  that  I decided  I would  leave  the 
laboratory  in  1974. 1 felt  that  I should  not  stay  on  as  an  embarrass- 
ment to  the  new  people  at  ERDA.  « 

But  as  I followed  what  has  gone  on  at  ERDA,  particularly  rela- 
tive to  the  Mancuso,  Steward,  and  Kneale  report,  I see  it  is  just  the 
same  old  thing  which  is  still  going  on.  To  some  extent  I am  not  too 
surprised  because  this  has  been  nothing  but  a game  of  bureaucratic 
musical  chairs.  Even  though  Congress  reorganizes  and  forms  new 
departments,  the  same  old  guys  are  still  running  the  store. 

Mr.  Rogers.  Would  the  gentleman  yield? 

Mr.  Ottinger.  Yes,  of  course. 

Mr.  Rogers.  I think  it  would  be  well  for  you  to  place  in  the 
record  the  names  of  those  people  who  you  had  dealings  with  that 
you  are  referring  to. 

Dr.  Tamplin.  I would  simply  mention,  say,  the  head  of  ERDA’s 
environmental  department,  Dr.  Liverman,  who  had  previously  been 
head  of  the  Division  of  Biology  and  Medicine  of  the  Atomic  Energy 
Commission. 

Mr.  Rogers.  Thank  you. 

Mr.  Ottinger.  Why  don’t  each  of  you  comment  and  some  of  us 
may  want  to  ask  some  followup  question  about  your  experience  in 
this  area. 

Dr.  Morgan? 

Dr.  Morgan.  It  is  very  difficult  to  determine  with  certainty  how 
much  of  this  suppression  or  suppression  of  the  press  and  actions 
against  freedom  of  speech  go  on  because  in  a laboratory,  a manager 
of  an  operation  doesn’t  accuse  you  of  what  he  has  in  mind.  He  will 
pick  out  some  little  minor  detail  of  a paper,  why  you  shouldn’t 
present  that  paper,  why  it  is  not  appropriate  or  timely.  So  I am 
convinced  that  much  more  of  this  goes  on. 

Furthermore,  there  are  not  many  people  that  wish  to  make  an 
issue  so  they  will  lose  their  job  ana  would  no  longer  have  support 
for  their  family  and  no  chance  of  getting  another  job  in  their 
profession. 

So  I think  what  information  surfaces  is  perhaps  a very  small 
amount  of  what  actually  goes  on. 

My  own  experience,  1 didn’t  run  into  any  serious  problem  until 
shortly  before  the  time  I was  to  retire  from  Oak  Ridge  National 
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Laboratory.  At  the  time  this  happened  to  be  in  July  1971.  I had 
sent  ahead  to  Nuremberg,  Germany,  200  copies  of  a paper  I was- to 
deliver  there.  I was  on  vacation  in  Switzerland  for  a week.  When  I 
went  to  the  airport  in  Zurich  the  girl  at  the  desk  said  excitedly 
that  there  have  been  numerous  phone  calls  for  you,  get  to  a phone 
as  quickly  as  you  can.  She  gave  me  the  number,  a number  in  the 
States. 

Dr.  Peller,  the  assistant  associate  director  of  Oak  Ridge  National 
Laboratory  came  to  the  phone.  He  said  since  I had  left  Oak  Ridge 
National  Laboratory  they  had  looked  at  my  paper  again  and  found 
that  some  changes  had  to  be  made  in  it.  He  had  instructed  persons 
in  the  laboratory  to  delete  certain  parts  of  my  paper  and  ne  had 
wired  the  authorities  in  Nuremberg  to  throw  the  200  copies  of  my 
paper  away  and  to  replace  it  by  this  paper  which  had  certain 
sections  and  pages  torn  out  of  it.  The  paper  in  short  showed  that 
some  types  of  reactors  were  safer  than  others.  It  showed  that  the 
thermal  breeder  system  that  we  were  interested  in  at  the  labora- 
tory at  the  time  was,  according  to  my  calculations,  some  270  times 
safer  than  the  liquid  metal  fast  breeder  system  which  shortly  after- 
ward became  the  only  egg  in  our  basket. 

When  certain  persons  came  into  the  Atomic  Energy  Commission 
other  programs  were  stopped  in  favor  of  this  particular  system.  I 
am  pleased  that  our  President  has  seen  wise  to  cancel  that  pro- 
gram, to  cancel  the  Clinch  River  Breeder  system. 

I could  talk  for  hours  on  why  I believe  it  not  only  is  unsafe  but  it 
is  uneconomical  and  it  won’t  breed  the  way  we  would  like  it  to 
breed. 

So  my  paper  was  untimely.  I should  have  waited  until  President 
Carter  was  elected  to  prepare  this  paper  and  perhaps  it  would  have 
been  better  received. 

The  reason  given  for  making  the  changes  in  my  paper  were  that 
certain  little  technical  things  I had  not  given  sufficient  attention 
to.  I won’t  go  into  those  here,  but  when  1 returned  to  the  labora- 
tory I was  told  by  numbers  of  people  there  who  had  a part  in 
changing  my  paper  that  it  would  be  unthinkable  that  my  paper 
would  be  presented  at  the  time  because  a decision  had  been  made 
to  spend  millions  of  dollars  on  this  new  program  and  were  this 
paper  to  be  given  it  might  mean  the  firing  of  hundreds  of  people  at 
the  laboratory. 

My  feeling  was  that  the  freedom  of  the  press  was  more  impor- 
tant than  a Tew  hundred  jobs  for  our  democracy. 

Mr.  Ottinoer.  Were  there  any  other  instances  where  others 
were  involved  or  you  are  aware  of? 

Dr.  Morgan.  I am  aware  of  numerous  other  instances  in  areas 
where  research  was  not  supported  because  it  is  unpopular.  Linus 
Pauling  has  never  gotten  support  of  his  program  at  a decent  level 
even  though  I feel  he  has  made  some  remarkable  findings  in  his 
studies  in  California. 

Mr.  Ottinger.  Could  you  supply  some  of  those  details  to  the 
committee?  Perhaps  it  is  too  much  of  an  imposition  to  ask  you  to 
recite  them  now.  If  we  could  have  some  of  the  details  of  some  of 
those  other  incidents. 

Mr.  Rogers.  Could  you  supply  them  for  the  record? 

Dr.  Morgan.  I could  do  that,  yes. 

[Testimony  resumes  on  p.  120.] 

[The  following  information  was  received  for  the  record:] 
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Censured  or  Repressed  Scientifi<  orua* j.01 


In  regard  to  cases  of  censured  or  reprtbbtt  w.ibn*  ■_  f ir  inioct.m\.oi 
I mention  the  following: 

1.  My  own  paper  (copy  enclosed  of  original  anc  cevibuc  . iitu 

1 gave  at  Neuherberg,  Germany. 

2.  My  early  publication  (Tolerance  Concentration*  o*  hao.oauvivt 
Substances,  J.  Physical  and  Colloid  Chem.  51 , 5bl , .5^7,. 

3.  Findings  of  Dr.  Samuel  Mllham,  Jr.  showing  ar,  ini: east  -i 
risk.  This  paper  was  seriously  delayed  in  publicatiot  . 

4.  Several  cases  reported  in  Environment  17,  No.  5,  Jcly  Augub'.  .VI 

5.  Experiences  of  Mr.  W.  B.  Cottrell  in  1969-71  at  OKN’_  ir  ze'H'.hu'.h 
to  the  loss  of  coolant  accident  in  a LWR. 

6.  Experiences  of  Dr.  John  Dabbs  of  ORNL  in  reference  tc  pull  ice*  -.out 
considered  adverse  for  the  LMFBR  program. 

7.  Deletion  of  Chapter  7,  "Exposure  Limits  of  Biological  Lffecct,'  fruu 
"“the  publication  of  Doses  Due  to  Accidentally  Released  Plutoniun  fror  ar. 

LMFBR,  ORNL-NSIC-74,  B.  R.  Fish,  G.  W.  Keilholtz,  W.  S.  Snyder  anc  S.  1. 
Swisher  (November  1972). 

8.  Experiences  of  Drs.  D.  Geesaman,  John  Goffman  and  A.  Tampiir.. 

9.  A number  of  cases  reviewed  in  Science,  169,  743  August  21,  157C. 

10.  Case  of  Mr.  Ronald  Fluegge  who  resigned  from  NRC  because  of 
irregularities,  Nuclear  Information,  AIF,  No.  23,  January  1977. 

11.  Findings  of  Monroe  W.  Uexler  at  ORNL,  "Steel-Structure  Failures, 
Nuclear  Reactor  Pressure  Vessels,  and  the  Public  Safety,"  3/26/69)  ir. 
reference  to  Brittle  Fracture  of  Reactor  Containment, 

12.  Experiences  of  Dr.  Linus  Pauling  in  trying  to  obtain  support  for 
his  research  on  the  beneficial  effects  of  vltamin-C  as  it  relates  to 
cancer,  etc. 

13.  Severe  criticism  by  ORNL  management  of  an  early  paper,  "Radon 
Released  from  Concrete  in  Radiant  Heating,"  F.  J.  Davis  and  A.  F.  Gabrysh, 
Nucleonics,  January  1955. 

I hope  the  above  information  will  be  of  some  assistance  to  your 
studies. 


Sincerely, 
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This  is  a copy  of  the  original  paper  as 
submitted  by  K.Z.  Morgan  for  presentation 
in  Neuremberg,  Germany,  July  5-9,  1971  at 
the  International  Atomic  Energy  Agency 
Symposium  on  Rapid  Methods  for  Measuring 
Radioactivity  In  the  Environment.  Oak  Ridge 
National  Laboratory  managment  and  most 
specifically  Dr.  Floyd  Culler,  Deputy 
Director  had  this  paper  recalled  and  replaced 
by  one  (now  printed  as  IAEA-SM-148/45)  that 
had  all  references  to  the  LMFBR  removed. 


K.Z.  Morgan 

HEALTH  PHYSICS  AND  THE  ENVIRONMENT* 
By 

Korl  Z.  Morgan 

Director,  Health  Physics  Division 
Oak  Ridge  National  Laboratory 
Oak  Ridge,  Tennessee 


introduction 

In  speaking  on  the  subject  assigned  to  me  for  this  lecture — health  physics  and  the 
environment — I am  sure  it  will  not  be  necessary  for  me  to  give  a detailed  description 
of  the  science  and  profession  of  health  physics.  One  may  state  simply  that  health 
physics  research  Is  the  study  of  the  effects  of  electromagnetic  radiation  on  matter  with 
particular  emphasis  on  undent  ending  its  effects  on  man  and  his  environment,  and 
applied  health  physics  is  directed  toward  numerous  activities  designed  to  reduce 
radiation  exposure  of  mon  to  the  lowest  practicable  level..  Usually,  health  physicists 
limit  their  research  and  applied  activities  to  problems  of  ionizing  radiation.  However, 
a few  health  physicists  ore  becoming  increasingly  Involved  with  non-ionizing  radiation — 
microwave,  rf,  laser  (coherent),  uv,  and  thermal  problems.  AH  of  us  are  concerned  not 
only  with  protecting  man  and  his  environment  from  direct  and  indirect  forms  of  radiation 
damoge  but  with  enhancing  the  beneficial  uses  of  this  great  source  of  energy  or 
maximizing  the  ratio  of  Its  benefits  to  its  risks.  The  environment  with  which  we  are 
concerned  and  attempting  to  protect  includes  all  outside  conditions  and  fo*ces  having 
an  effect  on  the  existence  and  development  of  man.  We  hear  many  discussions  todoy 
about  the  pollution  of  our  cnvlronmer  ■ by  many  substances  ond  by  vorious  forms  of 
energy,  ond  we  are  told  this  pollution  threatens  the  very  survivol  of  many  forms  of 
life--!nc!uding  man.  Thus,  It  is  of  extreme  importance,  and  perhaps  there  is  some 
urgency  that  major  efforts  be  mode  to  reduce  these  energy  pollutants  which  may  be 
classified^)  broadly  as; 

(1)  chemical— oxides  of  sulfur,  oxides  of  nitrogen,  hydrocarbons,  particulates, 
insecticides,  herbicides,  detergents,  food  odditives,  cosmetics,  tobacco, 
drugs,  etc. 

(2)  mechanical— vibroHng^ulldrngs,  sound,  ultrasound  ond  infrasound. 

{3)  biological —on  imbolonce  of  the  ecosystem  comprised  of  plonts,  animals 
insects,  bacteria,  fungi,  viruses,  etc. 

*Rc$earch  sponsored  by  Union  Carbide  Corporation  under  contract  with  the  USAEC. 
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(4)  rodiotion — heat,  light,  uv,  x-roys,  gamma  rays,  alpha  and  beta 
particles,  neutrons,  high  energy  radiation,  etc. 

It  should  be  emphasized  throughout  these  discussions  that  all  forms  of  energy  ore  valuable 
human  resources  which  are  essential  to  a better  way  of  life.  Also,  we  should  keep  in 
mind  that  they  are  not  inexhaustible,  and  they  become  pollutants  of  our  environment 
only  when  man  allows  too  much  of  them  at  the  wrong  place  and  at  the  wrong  time,  or 
when  they  are  wasted  or  ore  no  longer  under  proper  control  and  when  they  are  dumped 
into  our  environment  with  insufficient  long-range  planning  and  sometimes  with  wanton 
disregard  of  their  ultimate  fate  or  the  consequences  of  their  uncontrolled  release.  I 
will  limit  this  discussion  of  health  physics  and  the  environment  to  a brief  summary  of 
activities  of  the  health  physicist  in  minimizing  and  assessing  the  risks  to  man  from 
evnironmenta]  sources  of  ionizing  radiation  and  will  not  mention  further  sources  of 
non-ionizfng  radiation  such  os  microwave  ovens  which  in  some  coses  may  be  introducing 
serious  rodlotion  hazards  into  our  homos.  I will  further  limit  this  discussion  primarily 
to  sources  of  ionizing  radiation  associated  with  the  operation  of  nuclear  reactors  and 
their  related  facilities,  However,  with  this  restriction,  we  will  not  lose  sight  of  the 
fact  that  in  many  of  the  advanced  countries  (and  especially  in  the  United  States), 
medicol  diagnostic  x-ray  exposure  accounts  for  most  of  the  population  dose  to 
man-made  sources  of  ionizing  rodiation  (about  95%  in  the  United  States),  ond  it  is 
Here  that  the  heolth  physicist  could  and  should  be  most  effective  in  reducing 
unnecessary  population  exposure.  During  the  past  few  yeors,  I have  indicated  in 
publications'™  and  hearings  of  the  U.  S.  Congress(^)  over  100  ways  in  which  this 
medical  diagnostic  exposure  could  be  reduced  to  less  thon  10%  of  its  present  value 
while  at  the  same  time  greatly  increasing  the  quantity  and  quality  of  medical 
information  provided  by  the  x-ray  radiogram.  Unfortunately,  I have  been  engaged  in 
a losing  endeavour  because  present  estimates  are  that  the  geneticolly  significant  dose, 
GSD,  in  the  United  States  in  1970  hod  risen  from  the  1964  valued)  of  55  mrem/yr  to 
95  mrem/yr, and  the  significant  organ  doses  are  more  than  twice  these  volues.  I 
certainly  agree  it  is  of  the  greatest  importance  to  have  international  symposia  such  as 
these  directed  toward  further  reducing  radiation  exposure  of  populations  from  nucteor 
reactor  operations,  and  we  must  continue  to  put  forth  a tremendous  effort  in  order  to 
maintain  this  new  industry  as  the  safest  of  all  modern  industries.  However,  I believe, 
at  least  in  the  United  States,  health  physicists  must  not  ignore  the  major  population 
exposure  problem,  namely,  medical  diagnostic  exposure  which  is  contributing  over 
200  times  as  much  GSD  as  the  entire  nucleor  energy  industry.  In  this  case,  I am 
including  under  the  nuclear  energy  industry  not  only  the  occupational  and  non- 
occupotional  (environmental)  dose  from  nuclear  power  plants  but,  also,  that  from 
uranium  mining,  fuel  processing  and  reprocessing,  radioactive  waste  disposal  ond 
exposures  in  the  various  laboratories  that  are  doing  research  on  reoctors  ond 
associoted  facilities. 

Early  Heolth  Physics  Rules  for  Disposal  of  Radioactive  Woste  in  the  Environment 

When  heolth  physics  hod  its  beginning  at  the  University  of  Chicago  in  1942  and 
1943  and  when  plans  were  being  made  for  the  first  nuclear  reoctors  ot  Oak  Ridge, 
Tennessee,  ond  Hanford,  Washington,  there  were  no  rules  or  recommendations  that 
could  be  referred  to  as  guides  in  establishing  safe  ond  reasonable  levels  for  radiation 
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exposure  of  the  public  or  for  the  discharge  of  radionuclides  into  the  environment.  At 
Oak  Ridge  Notional  Laboratory  (then  Clinton  Laboratories),  H.  M.  Porker  and  I were 
first  to  foce  this  problem  when  ORNL  began  the  discharge  of  low  levels  of  rodlooctive 
woste  into  the  environment  (the  Oak  RTdge  Graphite  Reoctor  began  operation  on 
November  4,  1943).  The  only  guide  we  hod  was  the  occupational  tolerance  dose 
rote  of  0. 1 R/doy  which,  os'indicated  in  Toble  I,  hod  been  recommended  by  the 
National  Council  on  Radiation  Protection,  NCRP,  In  1934. (6)  The  radioactive 
liquid  waste  containing  high  concentrations  of  radioactivity  ond  the  solutions 
comprising  the  dissolved  fuel  elements  were  retained  in  underground  storoge  tanks. 
Intermediate  and  low  levels  of  liquid,  rodiooctive  wastes  were  discharged  into  open 
settling  ponds  which  emptied  into  White  Oak  Lake.  White  Oak  Lake  is  an 
Impoundment  of  five  to  seven  million  cubic  feet  of  water,  restricted  from  public 
access  and  located  in  the  Ook  Ridge  reservation  at  a distance  of  about  one  mile  from 
Oak  Ridge  National  Laboratory.  The  outflow  of  White  Oak  Lake  runs  into  and  mixes 
with  the  waters  of  the  Clinch  River  about  one-fourth  of  a mile  below  the  overflow  at 
White  Oak  Lake  dam.  It  is  ot  this  point  that  the  contaminated  waters  mix  with  ond 
ore  diluted  by  those  of  the  public  domain.  Locking  any  suitable  guidance  from  NCRP 
or  the  International  Commission  on  Rodiologicol  Protection  (ICRP),  Porker  and  I chose 
as  our  radiation  protection  standard  o dose  limit  of  0.  1 R/doy  to  an  Imaginary 
microscopic  organism  suspended  in  the  waters  of  White  Oak  Lake.  We  determined  this 
dose  theoretically  and  expert  naphta  I ly  by  dissolving  various  rodlonuclides  in  large  tanks 
of  water  and  making  measurements  of  the  dose  received  by  o small  dosimeter.  We 
established  this  same  standard,  also,  for  airborne  radioactive  contamination  which  might 
result  under  anticipated  meteorological  conditions  fallowing  the  escope  of  rodiooctive 
goses  or  portlculotes  from  tall  laboratory  stacks.  These  stacks  were  used  for  venting, 
dispersing  ond  diluting  chemical  off-gases  ond  cooling  air  from  the  reactor  and 
ossocioted  loborotory  facilities,  the  "hot  cells"  ond  chemical,  physical  and 
metallurgical  operations  after  the  air  had  been  passed  through  appropriate  filter 
and  precipitator  systems.  When  some  of  the  engineers,  public  health  officials,  and 
"be hHd -the -desk  supervisors"  heard  of  the  dose  limit  we  had  set  which  wos  based  on 
on  exposure  rate  of  0. 1 R/day  for  exposure  24  hours/doy,  we  were  severely  criticized 
and  ridiculed  for  such  ultraconservatism.  Although  this  early  limit  for  environmental 
exposure  is  high  In  comparison  with  present  standards,  in  retrospect  it  probably  was 
not  so  reckless  when  we  consider  the  woste  water  from  White  Ook  Lake  had  an  average 
dilution  of  greater  than  600  just  below  the  point  of  mixing  In  the  Clinch  River  where  it 
enters  the  public  domain.  Since  ORNL  is  about  10  miles  from  the  nearest  populated 
area  (the  village  of  Oak  Ridge),  the  dose  rate  from  ORNL  gaseous  effluents  never  reach 
10%  of  this  level.  On  the  other  hand,  this  0.  1 R/day  level  was  over  200  times  the 
170  r'om/yr  population  dose  limit  permitted  in  the  United  States  today  for  such  on 
oper<  tion  and  over  70  times  the  500  mrem/yr  value  recommended  by  ICRP  as  an  upper 
limit  of  dose  to  any  individual  in  the  popu lotion-at-large.  Furthermore,  at  that  time 
we  had  very  scanty  information  regarding  the  body  uptake  of  radionuclides  from 
inhalation  of  air  or  ingestion  of  water  contaminated  with  radionuclides,  or  from 
ingestion  of  food  contaminated  as  a result  of  cycling  of  radionuclides  in  the 
environment.  We  believed  in  1943  that  plutonium-239  and  strontium-90  probably 
presented  serious  risks  from'intemol  exposure,  but  the  data  available  to  assess  this 
risk  and  to  set  permissible  organ  burdens  or  maximum  permissible  concentrations  in 
qir  and  water  were  olmost  entirely  lacking.  This  early  experience  where  we  set  health 
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CHANGES  IN  RADIATION  PROTECTION  STANDARDS  FOR  THE  RADIATION  WORKER 


Recommended  Rote* 

0.  2 R/doy  (or  1 R/wk)** 


0.  I R/day  (or  0.  5 R/wk)** 


15  rem/yr  (0.  3 rem/wk) 


5 rem/yr  (0. 1 rem/wk) 


Comments 

Recommended  os  o tolerance  exposure  by 
1CRP<7)  In  1934  and  continued  in  world- 
wide use  until  1950. 

Recommended  os  a toleronce  exposure  by 
NCRP'^v  on  March  17,  1934,  and  continued 
In  use  In  U.  S.  until  1949. 

Recommended  os  a maximum  permissible  dose 
by  NCRPW  on  March  7,  1949,  ond  ICRP(’) 
in  July,  1950,  ond  continued  in  use  until 
1956. 

Recommended  os  a maximum  permissible  dose 
by  ICRtf10)  April,  1956,  and  NCRPOI)  on 
January  8,  1957. 


*The  values  ore  in  oddition  to  medical  and  background  exposure. 
** Based  on  a five  day  work  week. 
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physics  tolerance  levels  at  what  many  persons  thought  were  too  low  by  a factor  of  - 
1,000  only  to  find  out  some  20  years  later  thot  they  were  too  high  by  a factor  of  200, 
has  hod  a very  sobering  influence  on  some  of  us  ond  guided  and  supported  our  claim 
thot  there  may  still  be  pathways  and  forms  of  radiotion  damage  to  mon  which  ore  not 
odequotely  understood,  and  so  all  human  exposure  to  ionizing  radiation  should  be 
maintained  as  low  as  practicable,  and  no  radiation  exposure  which  con  be  avoided 
easily  should  be  tolerated. 

During  the  first  decode  of  nuclear  reactor  operations,  two  contrary  and  often 
conflicting  philosophies  of  radioactive  waste  disposal  were  developed  ond  commonly 
applied — (1)  dilute  and  forget,  ond  (2)  concentrate  and  retain  forever.  As  we  shall 
see  In  the  papers  presented  at  this  symposium,  both  philosophies  ore  actively  employed 
today  although  there  appears  to  be  a trend  toward  the  more  conservative  approach  of 
concentrote  and  retain  forever. 

Typicol  Early  Systems  Applied  by  Heolth  Physicists  ot  ORNL  for  Disposal  of  Radioactive 
Waste  Into  the  Environment  ~ . 


The  methods  of  rodiooctive  woste  disposol  ot  ORNL  in  the  early  period  and  in 
subsequent  years  have  been  rather  typical  of  those  used  by  many  other  large  operations 
that  dispose  of  radioactive  woste  into  freshwoter  systems  and  into  the  ot  nosphere  of 
relatively  isolated  air  basins.  The  history  and  experience  of  health  physics  operations 
as  they  relate  to  radioactive  waste  disposal  in  the  environment  ot  other  sites  such  os 
Hanford,  Brookbaven,  Savannah  River,  Windscale,  Harwell,  Karlsruhe,  etc.,  recall 
many  lessons  worthy  of  review,  but  because  of  limited  time  and  limitations  of  my 
personal  experience,  ] will  restrict  this  discussion  primarily  to  health  physics,  and  its 
control  of  radiation  in  the  environment  of  ORNL. 

The  volume  of  flow  of  contaminated  woter  from  ORNL  into  the  sattling  ponds  soon 
after  1943  become  so  large  thot  these  ponds  were  renamed  retention  basins  because  the 
residence  time  was  too  short  for  appreciable  settling  to  take  place.  Automatic  sampling 
-devices  were  placed  at  the  'outflow  of  the  retention  basins  and  White  Oak  Lake  as  well 
os  in  the  stacks  that  discharged  low  levels  of  airborne  radioactive  contamination  into 
the  environment.  During  the  28  years  of  operation  of  our  Laboratory,  there  hove  been 
only  a few  minor  incidents  in  which  relatively  high  levels  of  radioactivity  were 
introduced  into  the  environment.  These  incidents  include  the  release  of  fairly  large 
"slugs"  of  radioactivity  into  White  Oak  Lake  occasioned  by  errors  in  procedure, 
malfunctions  of  apparatus,  ond  by  unusual  releases  of  contamination  from  the  seepage 
pits,  tanks  ond  associated  transfer  pipes.  On  a few  occasions  due  to  fires,  breakdown 
of  precipitators,  breakthrough  of  filters,  ond  the  rupture  of  slugs,  there  were  releases 
of  high  levels  of  airborne  contamination  (e.g.,  activated  uraniun  oxide  particles, 
iodine-131,  etc.),  but  on  al l such  occasions,  the  environmental  monitoring  systems 
gave  early  warning,  ond  our  analytical  procedures  provided  a bcsis  on  which  to  fudge 
the  magnitude  of  the  risk.  Papers  in  this  symposium  will  discuss  rapid  methods  for 
measuring  radioactivity  in  the  environment.  Certainly,  the  eor'y  ovoifobility  of 
sampling  dota  and  a rapid  interpretation  of  health  physics  analytical  results  will  add 
greatly  to  the  safety  of  reactors  and  associated  operations. 
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As  more  Information  become  available  and  when  recommendations  for  maximum 
permissible  concentration  in  the  air  and  water  were  provided  by  NCRP  and  ICRP,  this 
Information  wos  used  in  updating  the  health  physics  radiation  protection  standards. 
Likewise,  limits  were  set  on  the  maximum  number  of  curies  which  could  be  discharged 
per  doy  Into  the  air  and  Into  White  Oak  Lake.  As  time  went  on,  our  Laboratory 
grew  In  size  ond  complexity.  To  the  present  time,  there  has  been  a total  of  nine 
reactors  in  operation  in  our  area  at  one  time  or  another,  plus  o continuous  series  of 
critical  assemblies  in  the  criticality  test  facility.  In  oddition,  there  have  been 
numerous  physical,  chemical,  engineering  and  metallurgical  operations,  oil  of  which 
have  contributed  their  share  to  the  ORNL  radioactive  waste.  Also,  there  has  been 
In  use  a number  of  areas  for  th';  temporary  storage  of  solid,  rodiooctively  contaminated 
equipment  ronging  in  size  from  bolts  ond  nuts  to  trucks  ond  bulldozers.  Some  of  this 
equipment  wos  decontaminated  and  returned  to  use,  but  in  recent  years  more  and  more 
of  the  equipment  contaminated  with  long-lived  radionuclides  has  been  token  directly 
to  the  burial  grounds  for  permanent  disposal  since  often  the  cost  of  decontominatlon 
exceeds  the  value  of  the  equipment,  ond  It  is  virtually  impossible  to  decontaminate 
satisfactorily  certain  equipment,  e.g.,  pipes  contaminated  with  plutonium-239.  In 
the  history  of  our  Laboratory,  there  have  been  three  separate  burial  grounds  in  use  for 
the  dlsposol  of  ORNL  radioactive  solid  waste.  All  of  these  grounds  hove  been  located 
In  restricted  areas  within  one  mile  of  the  center  of  the  Loboratory,  ond  they  have  been 
located  in  Conesauga  shale  formations  which  were  purposely  selected  by  our  geologists 
to  provide  very  little  seepage  ond  slow  leakage  and  drainage  of  the  radioactive 
contamination  into  White  Oak  Lake  where  the  level  of  radioactivity  of  the  water  is 
carefully  monitored  on  o continuing  basis.  During  the  post  two  decades,  ORNL  hos 
interred,  also,  in  its  burial  grounds  rodiooctively  contaminated  waste  from  a number 
of  operations  outside  Oak  Ridge.  The  total  number  of  curies  actually  buried  In  our 
burial  facilities  is  not  known  but  hos  been  estimated  at  approximately  10^  curies. 

Our  burlol  grounds  to  date  have  used  or  placed  in  permanent  restriction  68  acre* 
of  land,  ond  ot  present  we  are  consuming  in  this  manner  0.  8 acres  per  year.  In  the 
early  period,  some  of  the  solid  woste  was  reduced  in  volume  by  incineration,  but 
radioactive  waste  was  never  burned  because  of  the  cost  ond  the  anticipated  difficulty 
of  maintaining  acceptable  levels  of  oir  contamination  in  the  vicinity  of  the  Loboratory. 

As  ORNL  grew  from  its  early  1,000  employees  to  its  present  population  of  5, 000 
ond  os  the  number  of  sources  and  volume  of  rodioactlve  waste  increased  by  orders  of 
magnitude,  it  become  apparent  that  some  meons  must  be  provided  to  reduce  the  amount 
of  intermediate  and  high  level  liquid  woste  stored  in  underground  tonks  and  that  we 
must  develop  some  process  for  treating  intermediate  and  low  level  woste  solutions. 

Such  steps  became  necessary  not  only  in  order  to  reduce  the  potential  risk  of  large 
quantities  of  long-lived  radioactive  woste  stored  Tn  underground  tanks  at  the  center 
of  the  Laboratory  but  to  meet  the  more  conservative  environmental  radiation  protection 
standards.  Also,  the  cost  of  building  additional  underground  tanks  and  monitoring  their 
safe  use  into  perpetuity  was  a considerable  item  of  expense.  One  interesting  health 
physics  experiment  during  this  early  period  was  the  use  of  open  pit  and  rock-filled 
seepoge  trenches  for  the  disposal  of  intermediate  level  (several  pc/ml)  radioactive 
woste.  Studies  of  open  pit  operations  provided  much  valuable  information  regarding 
retention  ond  mechanisms  of  movement  of  various  radioactive  materials  through  the 
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minerals  Jn  the  soil.  Seepoge  pit  disposal  was  discontinued  at  ORNL,  however,  in 
1966  because  of  the  rapid  ieokoge  of  the  ruthenotes  and  because  a new  concept  of 
waste  management,  hydraulic  fracturing,  was  proven  to  be  a successful  method  for 
disposal  of  these  wastes. 

ORNL  Health  Physics  Radioactive  Waste  Disposal  Research 

Time  will  not  permit  a review  of  all  the  early  health  physics  radioactive  waste 
disposal  research  studies  such  os  self-sintering  of  rodioactlve  waste,  liquid  waste 
disposal  In  salt  formations,  evaporation  techniques  and  modifications  of  conventional 
lime-sodo-osh  waste  treatment  methods  to  accommodate  them  to  the  removal  of  low 
levels  of  rodioactlve  material,  so  f will  mention  only  briefly  the  results  of  two  of  our 
heolth  physics  studies  which,  during  the  past  20  years,  hove  been  productive  ond 
oppear  to  be  promising  os  means  of  removing  and  permanently  isolating  rodioactlve 
waste  from  our  environment.  Also,  we  believe  these  methods  con  be  applied  in 
many  other  suitable  locations  throughout  the  world.  I refer  to  our  studies  on 
hydrofracturing  ond  solid  woste  disposal  In  bedded  salt  formations. 

As  mentioned  above,  most  of  the  ORNL  orea  is  underlaid  by  a rather  impermeable 
layer  of  soft  rock  or  clay  called  Conesouga  shale.  After  on  extensive  series  of  studies, 
we  have  developed  the  technique^)  by  which  o 5 1/2"  well  cosing  is  drilled  to  a 
depth  of  about  1,000  feet  in  this  Conesauga  shole.  Then  the  well  fs  cosed  ond  plugged 
ot  the  bottom.  A slit  Is  sandblasted  in  the  cosing  o few  feet  from  the  bottom  ond  water 
is  pumped  into  the  well  under  pressure  at  about  2,500  pounds  per  square  inch.  This 
fractures  the  shale  In  the  formations  more  or  less  in  a horizontal  plane.  Then  a mixture 
of  clay,  fly  osh,  cement.  Intermediate  level  rodioactlve  woste  ond  chemical  compounds 
to  control  the  rote  of  solidification  (mostly  sugar)  is  pumped  under  pressure  into  the 
fracture  in  the  shale.  Typically,  it  spreads  out  in  o thin,  pancake  shape  severol 
millimeters  in  thickness  to  o radius  distance  of  obout  150  meters.  Shortly  thereafter, 
the  cement  mixture  sets  into  a hard  formation  which  will  be  isolated  from  man's 
environment  for  thousands  of  years.  About  six  months  later,  another  slot  (perhaps 
10  feet  obove  the  previous  one)  is  cut  in  the  well  cosing,  and  the  hydrofracturing 
procedure  is  repeated.  Each  batch  of  disposed  rodiooctive  waste  consists  of  about 
80,000  gallons  and  commonly  contains  obout  40,000  curies,  much  of  which  is 
strontium-90  and  cesium-137  with  small  quantities  of  transuranium  radionuclides 
(e.g.,  0.  2 mg/gal  of  plutonium- 239).  This  method  of  isolating  radioactive  woste 
from  the  environment  con  be  used  only  where  there  is  o suitable,  relatively 
impermeable  geologlcol  formation  which  con  be  hydrofractured  in  more  or  less  o 
horizontal  direction.  It  should  not  be  used  except  where  odequate  confirming  test 
wells  have  been  drilled.  Although  we  have  limited  the  hydrofracturing  technique 
to  the  disposal  of  intermediate  level  waste  (e.g.,  sludge  from  the  woste  treatment 
plant  and  from  the  woste  evaporator),  it  is  a method  which  1 believe  could  be  extended 
safely  in  the  Oak  Ridge  orea  to  the  disposal  of  high  level  radioactive  waste  (all  health 
physicists  do  not  agree  on  this  point)  in  Conesaugo  shole  and  other  suitable  impermeable 
formations.  This  extension  perhaps  would  be  more  acceptable  if  the  formations  selected 
were  below  sea  level.  The  thin  ‘'pancakes"  of  solid  woste  ore  ideal  for  disposing  of  the 
heat  that  would  be  generated  from  high  Jevef  j-odioactfve  waste.  By  hydro  fracturing  to 
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the  present  time  (1971),  ORNL  bos  disposed  oF  obout  600, 000  go  Horn  of  concentroted, 
Intermedlote  level,  liquid  rodloactlve  waste  containing  about  400,000  curies. 

After  mony  years  of  health  physics  research^)  on  the  disposal  of  solid  radioactive 
waste  In  bedded  salt  formations  in  Kansas,  this  method  has  been  sufficiently  proven  in 
its  safety  and  practicability  ospects  that  preparations  are  now  under  way  by  the 
USAEC  to  estobtish  o national  waste  disposal  repository  near  Lyons,  Kansas.  Our 
health  physics  studies  have  indicated  the  safety  of  this  method  of  disposal  by  confirming 
the  Integrity  of  the  salt,  the  low  chlorine  formation,  the  slow  deformation  of  the  salt 
columns  In  the  mine  when  under  added  stress  of  temperature  and  radiation  and  the 
ability  of  the  salt  formations  to  dissipate  adequately  the  heat  from  the  radioisotopes 
and  from  the  stored  energy  (Wlgner  energy)  in  the  salt  structures.  The  operation  of 
this  facility  will  consist  of  excavating  rooms  in  the  salt  formations  ond  burying 
containers  of  solid  rodloactlve  waste  in  holes  that  have  been  drilled  in  the  floors  of 
these  rooms.  Remote  control  equipment  and  specially  designed  vehicles  are  used  In 
these  operations  to  reduce  exposure  of  the  mine  operators  to  negligible  levels.  After 
a room  floor  has  been  filled  with  radioactive  sources.  It  will  be  backfilled  with  loose 
salt  and  abandoned.  In  a matter  of  a few  decodes,  the  loose  salt  in  the  backfilled  rooms 
will  be  compressed  ond  annealed  into  a solid  moss  again,  thus  encasing  and  sealing  the 
radioactive  material  in  a self-sealing  formation  where  it  will  be  isoloted  safely  from 
the  environment  for  thousands  of  yeors  while  it  decoys  to  stable  isotopes.  We  are 
confident  of  this  course  of  events  because  the  salt  could  not  have  been  here  in  the 
first  place  unless  during  the  post  millions  of  years  it  has  been  isolated  from  large  volumes 
of  water.  This  project  is  currently  being  considered  in  the  U.  S.  Congress.  If  it  is 
authorized  for  fiscal  year  1972,  acquisition  of  the  site  and  detail  design  will  commence 
about  October,  1971,  with  construction  beginning  In  the  spring  of  1973.  If  the  presently 
envisaged  schedule  holds,  full  disposal  operations  will  commence  in  1976  ond  will 
continue  through  the  end  of  the  century.  During  this  period,  the  facility  will  handle 
ond  store  all  of  the  solidified,  high  level  fission  product  wastes  from  the  entire  U.  S. 
nuclear  power  Industry  plus  about  20  million  cubic  feet  of  packaged  solid  wastes 
contaminated  with  long-lived  transuranium  isotopes  generated  primarily  at  AEC^ 
installations.  In  the  meantime,  salt  disposal  of  radioactive  materials  has  been  adopted 
and  is  currently  being  practiced  for  the  permanent  isolation  of  low-level  solid  wastes 
In  the  Asse  II  mine  near  Hanover,  Germany. 

Environmental  Sampling  Techniques  Used  In  Early  Health  Physics  Programs 

I am  sure  It  Is  clearly  understood  without  repeating  at  this  Symposium  on  Rapid 
Methods  for  Measuring  Rodloactlvity  in  the  Environment  that  the  best  way  of  handling 
situations  requiring  rapid  measurements  In  emergencies  is  to  apply  the  first  health 
physics  principle;  namely,  use  appropriately  designed  equipment  kept  in  proper 
maintenance  and  use  well-thought-out  procedures  by  adequately  trained  personnel 
to  avoid  emergencies  ond  accidents  of  all  types — it  is  much  easier,  less  costly  and 
better  for  public  relations  to  avoid  Occidents  than  to  provide  adequately  for  them 
after  they  have  occurred.  Some  accidents  leod  to  a loss  of  life  and  property  which 
at  times  ore  difficult  if  not  Impossible  to  reploce.  However,  we  must  never  forget 
that  due  to  Imperfections  in  machinery  and  faliocles  of  man,  if  an  accident  can  happen. 

It  eventually  will  hoppen.  The  health  physicist  must  be  prepared  in  advance  to  handle 
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such  on  accident  swiftly  and  adequately.  One  of  the  best  ways  of  Implementing  the 
capability  for  handling  emergencies  Is  to  build  Into  existing  health  physics  environmental 
sampling  progroms  systems  ond  techniques  which  con  be  adapted  to  rapid  analysis.  In 
this  symposium,  new  equipment  and  techniques  for  rapid  analyses  will  be  discussed  by 
others,  so  I will  limit  this  part  of  my  discussion  to  mentioning  a few  of  the  early 
instruments  ond  environmental  sampling  techniques  In  order  for  us  to  appreciate  better 
from  the  papers  that  follow  how  old  equipment  and  well  tried  techniques  con  be  and 
have  been  modified  ond  augmented  to  provide  the  required  speed  of  sample  analyses 
during  the  time  of  an  emergency. 

If  there  is  an  explosion  In  a reactor  or  chemical  facility,  it  is  likely  to  be  apparent 
Immediately  that  there  Is  on  emergency  requiring  rapid  environmental  sampling,  but/ 
unfortunately,  one  cannot  always  be  sure  by  what  means  it  will  become  apparent  first 
that  there  is  o rad  lotion  emergency  requiring  information  from  rapid  sample  analysis. 

No  one  system  of  data  collection  and  sample  analysis  is  adequate,  and  usually  input 
from  many  sources  of  information  is  required  cs  an  acceptable  basis  of  confidence  in 
the  results  ond  their  Interpretation.  Health  physics  surveyors  in  various  areos  of  an 
operation  are  frequently  the  first  to  sound  the  alarm  of  an  impending  environmental 
contamination  emergency.  Sometimes  it  Is  the  output  information  received  at  the 
central  Instrument  panel  of  the  facility  that  sounds  the  first  warning  of  high  activity 
or  a rapidly  rising  activity  in  on  exhaust  stack,  holding  pond,  or  dewnwind  In  the 
neighborhood  of  o health  physics  monitoring  station.  Frequently,  many  of  our  area 
monitoring,  parameter  monitoring,  and  outlying  monitoring  stations  provide  early 
readings  which  caution  the  need  for  certain  modifications  in  plont  operations  or 
Indicate  a developing  inefficiency  in  o filter  system,  thus  giving  warning  of 
impending  events  or  accidents  which  are  ovoided  by  immediate  remedial  action  on 
the  port  of  the  health  physicist  ond  cooperating  plont  employees.  Such  womings  may 
come  from  Indirect  evidence  such  os  the  buildup  of  a radionuclide  in  river  mud,  the 
increase  in  levels  of  radioactivity  In  fish  or  crustaceons  in  the  river  or  the  rodiooctivity 
In  birds  that  may  be  using  the  settling  ponds  for  a stopover  during  their  migration. 
Sometimes  there  ore  shorp  rises  in  the  number  of  radioactive  particles  on  the  collection 
trays,  gum  paper  collectors  and  filter  paper  of  the  air  samplers.  By  having  a proper 
distribution  of  such  samplers  about  the  parameter  of  on  operation,  it  is  easy  very 
quickly  to  differentiate  between  the  rises  in  activity  due  to  plont  operations  ond  those 
due  to  weapons  testing  in  some  remote  part  of  the  world.  Regardless  of  the  source  of 
information  which  suggests  the  development  of  on  environmental  contamination 
problem,  the  methods  of  rapid  sample  analysis  which  will  be  discussed  in  this  symposium 
should  be  well  developed  ond  on  o standby  operational  basis  ready  to  be  placed  in 
operation  immediately  Tn  providing  quantitative  analytical  information  at  the  earliest 
possible  moment.  One  extremely  useful  method  of  early  rapid  location  of  oreos  of 
high  rodiooctivity  and  of  giving  some  information  of  the  mognltude  of  the  contaminant 
in  various  parts  of  the  environment  ond  surrounding  communities  Is  that  of  oeriol  surveys. 
Some  of  the  earliest  work  In  the  development  of  airborne  rodiotlon  monitoring  equipment 
wos  done  (1949)  by  Davis  and  Reinhardt  of  our  Health  Physics  Division.''*'  These 
instruments  were  developed  for  sampling  the  air  as  well  as  measuring  the  radiation  shine 
From  the  ground.  In  more  recent  years,  these  instruments  hove  been  improved  and 
developed  such  thot  they  have  extreme 'sensitivity  and  reliability  for  locating  weak 
sources  on  the  ground  ond  Identifying  the  radionuclide  involved.  A*  would  be  expected. 
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most  such  equipment  con  be  conveyed  equally  well  by  truck  or  boot,  thus  bringing  the 
sompllng  and  measuring  devices  to  the  samples  In  situ  In  time  of  emergency  and  providing 
very  ropld  feedout  of  information  to  those  who  must  make  decisions  which  may  Involve 
evacuation,  restrictions  In  the  use  of  certain  food  ond  water  supplies,  etc.  Such 
equipment  must  be  ready  to  operate  reliably  on  a moment's  notice  If  it  is  to  serve  Its 
most  useful  function  In  time  of  emergency,  I.  to  evaluate  the  seriousness  of 
environmental  contamination. 

During  the  post  20  years,  all  major  reactor  laboratories  In  the  world  hove  been 
developing  ond  Implementing  the  use  of  various  types  of  nuclear  accident  dosimeters. 
Although  the  detectors  used  In  the  various  systems  ore  quite  different  and  serve  other 
functions  from  those  designed  to  ossess  rodioactivlty  in  the  environment,  the  auxiliary 
counting  equipment  and  other  laboratory  facilities  used  in  processing  nuclear  accident 
dosimeters  ond  evaluating  the  results  are  very  similar  and  certainly  in  some  cases  they 
ore  the  same  os  those  used  in  rapid  methods  of  measuring  rodioactivlty  in  the  environment. 
Perhaps  In  some  of  the  papers  that  follow,  this  tie-in  of  equipment  ond  facilities  which 
tends  to  reduce  the  cost  of  preparedness  of  a loborotory  to  handle  adequately  emergencies 
(both  foreseen  and  unforeseen)  will  be  mentioned  by  some  of  the  subsequent  speakers. 

For  the  past  several  years,  those  responsible  for  nuclear  accident  dosimetry  at  the 
various  nuclear  facilities  In  many  of  ihe  countries  of  the  world  have  been  meeting  ot 
our  health  physics  reactor  facility  ond  ot  simllor  facilities  in  other  countries  for  the 
purpose  of  cross -comparing  ond  calibrating  the  various  emergency  dosimeter  systems. 

I believe  these  intercomparison  ond  calibration  studies  have  been  most  useful  because 
each  year  these  programs  are  conducted  we  find  less  deviation  in  instrument  results  ond 
more  reliable  ond  rapid  feedout  of  information  following  exposure  of  the  nuclear  accident 
dosimeters  to  various  types  ond  combinations  of  ionizing  radiotion.  Perhops  it  would  be 
In  order  to  suggest  that  It  might  serve  a useful  function  if  there  could  be  similar 
cross -com  par  Isons  ond  calibrations  of  rapid  methods  for  meosuring  radioactivity  in  the 
environment. 

Health  Physics  Must  Aid  in  Minimizing  Release  of  Radionuclides  to  the  Environment 

ICRP^^  In  its  publications  hod  indicated  that  it  would  be  virtually  impossible  for 
a health  physicist  to  follow  in  detail  all  the  approximately  800  radionuclides  that  could 
be  released  from  a reactor  and  its  associated  operations.  Similarly,  it  is  indicated  the 
impossibility  of  following  all  the  food  chains  in  the  environment  and  of  studying  carefully 
all  the  various  population  groups.  Fortunately,  it  has  shown  that  such  comprehensive 
studies  ore  not  necessary  in  ossuring  adequate  protection  of  those  living  in  the 
environment  of  these  operations.  It  has  provided  a simplified  procedure  that  health 
physicists  can  follow  by  which  they  can  judge  the  adequacy  of  their  environmental 
monitoring  program.  It  invotves  tlvee  steps:  (1)  determination  of  the  critical 
rad  long  clide(s)  that  may  be  released  routinely  or  during  accidents  involving  the  reactor 
or  associated  facilities;  (2)  a study  of  the  crlticol  pathways  by  which  these  radionuclides 
may  result  in  appreciable  rodiotion  exposure  to  man;  ond  (3)  an  evaluation  of  exposure 
to  the  critical  segment  of  the  population. 

Health  physics  responsibilities  begin  long  before  the  construction  of  a reactor  and 
associated  facilities  when  background  measurements  ore  mode  which  are  to  serve  for 
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normalization  ond  comparison  of  all  future  measurements.  The  senior  health  physicist 
should  be  Involved  In  a major  way  In  the  purchase  of  radiation  protection  devices  and 
Instruments,  the  establishment  of  procedures  which  can  be  expected  to  minimize 
occupational  and  environmental  exposure  and  in  the  preparation  of  potential  accident 
evaluation  reports  in  which  assessments  ore  mode  of  the  maximum  credible  accident  and 
Its  consequences.  I believe  all  too  often  it  Is  not  recognized  soon  enough  thot  the 
senior  health  physicist  con  ploy  a major  role  in  developing  the  proper  public  attitudes 
and  assuring  in  the  eyes  of  the  public  the  acceptability  of  a nuclear  power  plont  or 
associated  facilities  In  Its  community.  The  health  physicist  who  is  encouraged  to  play 
a major  role  in  the  reactor  safety  program  will  develop  o list  of  rodionuclides  In  the 
order  of  decreasing  priority  in  terms  of  the  port  they  would  be  expected  to  play  In 
causing  exposure  to  employees  ond  to  persons  living  in  the  neighboring  environment 
during  routine  operations  of  the  reactor  and  associated  facilities  ond  on  the  rare 
occasion  when  a major  accident  occurs, 

One  cannot  state  with  certainty  the  consequences  of  low  level  exposure  of 
populations  from  routine  operations  of  reactors  or  exposure  during  the  unlikely  event  of 
a major  accident.  In  ossessing  the  consequences  of  any  radiation  exposure,  ICRpO^) 
takes  the  position  thot  the  most  prudent  assumption  Is  that  there  is  o linear  relationship 
between  dose  ond  effect.  During  the  last  several  years,  a large  mass  of  data  has  been 
collected  in  several  countries  which,  although  it  does  not  prove  o linear  relationship 
between  dose  ond  effect,  suggests  very  strongly  it  is  reosonoble  to  assume  this 
relationship.  HempelmannV'')  hos  indicated  from  his  studies  of  several  population 
groups  ranging  in  thyroid  dose  from  1200  rod  down  to  20  rad  that  (1)  the  dose  response 
of  thyroid  tumors  is  linear  in  the  low  dose  range,  ond  (2)  there  is  no  threshold  or  ot  least 
the  threshold  Is  below  20  rad.  Stewart  and  Kneale,  (IQ)  Brian  MacMahonO?)  ond  many 
others^)  hove  reported  an  increased  incidence  of  feukemia  of  30-50%  omong  children 
whose  mothers  were  exposed  to  1 or  2 rod  of  diagnostic  dose  during  pregnancy.  Although 
studies  of  Ru$sell(21)  have  Indicated  o rote  dependence  for  exposure  to  mice  below  dose 
rates  of  5,000  R/br,  the  average  drop-off  In  point  mutation  frequency  at  low  dose  rates 
for  the  two  sexes  is  only  by  a factor  of  about  1/6,  and  there  is  no  evidence  of  any  further 
drop-off  in  mutation  frequency  ot  lower  dose  rotes.  Often  we  see  reference  to  the  fact 
that  the  risk  of  radiation  exposure  to  the  population  from  the  operation  of  a nuclear  power 
plant  is  negligible  and  not  worthy  of  consideration,  but  I believe  such  brood-sweeping 
qualitative  statements  are  meaningless  and  worthless  for  our  own  thinking  and  in 
convincing  the  public.  It  is  for  this  reason  I prefer  to  deal  with  numbers  such  as  those 
provided  by  the  ICRP(22,  23)  on  the  assumption  of  a linear  relationship  between  dose 
and  effect.  When  making  estimates  of  the  radiation  risk  to  the  population  from  the 
nuclear  energy  industry,  I think  in  all  fairness  we  should  moke  comparisons  also  of  the 
radiation  risk  to  the  population  from  the  other  more  important  sources  of  ionizing  radiation 
exposure.  In  Table  N I have  compared  the  risk  from  medical  diognosis  in  the  United  States 
with  that  of  routine  exposure  in  the  nuclear  energy  industry.  In  obtaining  the  figures  given 
in  this  table,  I have  used  the  preliminary  estimates  from  the  1970  survey  of  the  U.  S. 

Public  Health  Serviced)  of  the  genetically  significant  dose  to  the  United  States  population 
from  medical  diagnosis.  In  the  cose  of  somatic  exposure,  I have  used  the  data  from  the 
1964  survey  of  the  VJ.  5.  "Public  Health  Service.  Since  the  GSD  went  up  from  55  mrem/yr(^) 
In  1964  to  an  estimated  95  mrem/yr  in  1970,  I probably  have  underestimated  the  risk  of 
somatic  damoge  from  medlcol  diognosis  by  o factor  of  2.  The  larger  figure  of  genetic  deaths 
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Table  II 


COMPARISON  OF  CONSEQUENCES  OF  X-RAY  DIAGNOSTIC  EXPOSURE  PRESENTLY 
RECEIVED  8Y  THE  U.  S.  POPULATION  WITH  THE  CONSEQUENCES  OF  A CONTINUOUS 
EXPOSURE  FROM  ALL  NUCLEAR  INDUSTRIES  OF  0.5%  OF  THE  ALLOWED  170  MREM/YR 


Types  of  Rodlatlon 
Damage 

(0.85  MREMAR) 

Consequences  of  Medical  X-Ray 
Diagnostic  Exposure  Presently 
Received  by  U.  S.  Population 
(deoths/yr) 

Consequences  of  Hypo- 
thetical Exposure  of  0. 85 
mrem/yr  to  U.  S.  Popula- 
tion from  Nuclear  Industries 
(deoths/yr) 

...  .......  ^ 

Genetic 

1900*  to  76,000** 

3*  to  120** 

Leukemia 

500 

3 

Thyroid  Cancer 

0.2***  to  (2) 

(o)  from  dental  x-rays 

16***  to  (160) 

(b)  from  thorax  x-rays 

2***  to  (20) 

Other  Cancer 

500  ‘ 

3 

Life  Shortening 

1200 

8.5 

Totol  Deaths  (-) 

4100  to  78, 000 

18  to  140 

•This  Includes  only  first  generation  generic  deaths  ond  assumes  the  factor  of  1/6  does  not 
apply  to  the  high  dose  rates  ordinarily  used  In  medical  x-ray  diagnosis  but  does  apply  at 
the  very  low  dose  rate  of  0.  85  mrem  which  would  be  delivered  during  the  year. 

**This  includes  genetic  deaths  in  40  subsequent  generations  and  assumes  the  genetic 
recovery  factor  of  1/6  does  not  apply  in  the  case  of  man  for  medical  diagnostic  exposure 
but  does  apply  at  the  very  low  dose  rate  of  0.  85  mrem/yr. 

***This  is  assuming  90%  of  thyroid  cancers  ore  cured  by  medical  treatment  and  so  ore 
not  included  in  this  number.  The  numbers  in  porentheses  include  all  thyroid  cancers. 
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per  yeor  (76,  OCX))  from  medical  diagnosis  I*  the  number  of  genetic  deaths  introduced  into 
the  population  per  year  from  the  GSD  of  95  mrem/yr.  Most  of  these  deaths' would  moke 
their  appearance  in  future  generations.  By  comparison,  it  is  assumed  the  present  dose 
to  the  U.  S.  population  from  all  the  nuclear  energy  industries  is  less  than  0.5%  of  the 
170  mr tm/yr  suggested  by  ICRpO^)  as  on  overage  GSD  to  o population.  On  this  basis 
ond  according  to  the  linear  hypothesis,  there  would  be  in  the  U.  S.  18  deaths/yr  and 
140  deaths  introduced  into  the  populotion/yr.  These  numbers  are  the  deaths  that  would 
be  expected  on  the  linear  hypothesis  as  a consequence  of  both  occupational  ond 
environmental  exposure  (non-occupotional  exposure)  from  the  entire  nuclear  energy 
Industry  (he.,  from  operations  In  all  the  notional  laboratories  doing  reactor  research, 
all  exposure  from  the  nucleor  power  plants,  and  from  the  plonts  fabricating  and 
reprocessing  reactor  fuel  elements  and  from  the  radioactive  waste  disposal  operations). 

In  this  cose,  deaths  from  somatic  damage  resulting  from  exposure  of  workers  In  the 
uranium  mines  of  the  Colorado  Plateau  are  excluded  from  table  II  but  included  in  the 
deaths  from  high  exposure  rote  in  Table  HI.  Table  IV  indicates  what  one  might  estimate 
to  be  the  consequences  of  a serious  reactor  design  accident  in  which  a million  persons 
are  exposed  to  10%  of  the  AEC  design  exposures.  The  seriousness  of  such  a risk  depends, 
of-course,  on  the  probability  of  such  an  accident.  ■Although  in  some  countries  the 
probability  of  such  an  accident  Is  estimofed  to  be  extremely  low  (less  than  10“^),  I am 
convinced  from  the  data  I have  seen  that  this  risk  probability  is  in  the  neighborhood  of 
10~4  for  present  power  reactors  (pressurized  woter  reactor  and  boiling  water  reactor)*  now 
In  operation  in  our  country.  Using  this  risk  probability  and  assuming  we  will  have  an 
overage  of  only  200  power  reactors  in  the  United  S totes  during  the  next  50  years,  the 
risk  of  six  deaths/yr  or  50  deaths  Introduced  into  the  population/yr  from  nuclear  power 
plant  accidents  dwindles  into  insignificance  in  comparison  with  other  commonly  accepted 
risks. 


I believe  there  ore  many  kinds  of  action  which  can  be  taken  to  reduce  risks  to  persons 
living  in  the  environment  of  nuclear  power  reactors.  In  Table  V,  I have  summarized  .. 

developments  which  I believe  would  greatly  reduce  these  risks.  Although  some  executives'* 
of  electric  power  companies  are  advocating  moving  nucleor  power  reactors  into  our  big 
cities,  I believe  this  would  be  o very  unwise  move  until  we  hove  more  reactor  experience 
ond  until  we  can  be  assured  the  probability  of  a major  nuclear  power  reactor  accident  is 
exceedingly  low  ond  10~5  0r  less.  Although  in  Table  IV  I hove  indicated  the  risk  from 
nuclear  power  plant  accidents  is  probably  only  about  300  deaths  per  accident  and  2300 
deaths  introduced  into  the  population  per  accident,  this  number  could  easily  soar  by  one 
or  two  orders  of  magnitude  If  future  reactors  were  located  in  densely  populoted  areas. 

Time  will  not  permit  discussion  of  all  items  mentioned  in  Table  V,  but  a few  words  of 
explanation  may  be  in  order.  The  so-called  China  syndrome  refers  to  the  type  of  reactor 
Occident  in  which  there  is  a core  meltdown,  and  the  heat  generated  in  the  core  causes  it 
to  work  its  way  on  down  several  feet  in  the  earth  toward  Chino.  For  this  and  other  reasons, 
some  hove  questioned  the  odvisabiiity  of  continuing  to  increase  the  size  of  nuclear  power 
plans  (>  1000  MW(e))  ond  have  suggested  a better  alternative  might  be  to  build  reactor 
parks  or  power  complexes  consisting  of  a series  of  smaller  nuclear  power  plants 
(<  1000  MW(e)).  The  common  mode  failure  refers  to  the  type  of  accident  which  is 
relatively  common  ond  is  attributable  to  the  fact  that  common  components  or  systems  are 

•Gos-c'ooled  reactors  are  noT^mcluded  in  this  discussion  because  they  ore  not  operating 
in  the  United  States  or  present  os  nuclear  power  reactors. 
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Toble  III 

DEATHS/YR  IN  THE  UNITED  STATES  FROM  ALL  SOURCES  OF  EXPOSURE 
TO  IONIZING  RADIATION  (ESTIMATES  BASED  ON  ICRP  LINEAR  HYPOTHESIS) 

Low  Exposure  Rote 

Deoth»/Yr  Deaths  Introduced/Yr  to  Population 


Natural  Background 

5000 

(20,000) 

Weapons  Fallout 

30 

(160) 

Nuclear  Industry  (Routine  Operations) 

20 

<M0) 

All  Other  Exposure 

10 

(70) 

High  Exposure  Rote 

Medical  (Diagnostic)* 

4000 

(80,000) 

Medical  (Therapeutic)* 

800 

(8000) 

Uranium  Miner  Lung  Carcinoma** 

10 

Nuclear  Power  Plant  Accidents** 

6 

(50) 

Radiation  Criticality  Accidents* 

0.3 

Total 

10,000 

(110,000) 

‘Average  dose  rote  assumed  to  be  sufficient!/  high  thot  the  factor  of  1/6  does  not  apply. 
“Averoge  dose  rote  assumed  to  be  sufficiently  low  thot  the  factor  of  1/6  applies. 
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Table  IV 

CONSEQUENCES  OF  AN  EXTREMELY  RARE  HYPOTHETICAL  REACTOR  DESIGN 

ACCIDENT 


Type  of  Radiation  Domoge  Consequences  of  Exposure  of  10^  Persons  to  10% 

AEC  Design  Exposures  6 


Genetic 

40* 

(1700)** 

Fotal  Neoplasms 
Leukemia 

40 

Other  Cancers 

40 

Thyroid  Carcinoma 

40  T 

(400) 

Life  Shortening 

120W 

Total 


300  to  2300 


A This  ossumes  10  persons  ore  exposed  to  on  average  of  10%  of  the  AEC  design 
exposures  (i.  e. , 10%  of  25  rem  to  total  body  ond  10%  of  300  rem  to  thyroid).  This 
ossumes  the  linear  hypothesis  of  ICRP  applies. 

•This  includes  only  the  first  generation  genetic  deoths  and  ossumes  the  factor  of  1/6 
applies. 

••This  includes  genetic  deaths  in  40  subsequent  generations  and  assumes  the  factor  of 
1/6  applies. 

^This  includes  only  10%  of  the  thyroid  carcinomas  on  assumption  90%  respond 
successfully  to  medical  treatment. 

TFThis  ossumes  70  years  of  life  shortening  corresponds  to  one  death. 
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Toble  V 

ACTIONS  RECOMMENDED  TO  REDUCE  RADIATION  RISK  OF  NUCLEAR 
POWER  REACTORS 

(1)  Ensure  the  continued  Iso  lot  Ion  of  re  oc  tors  (BWR,  PWR,  LMF8R)  from  densely 
populated  areas. 

(a)  Consider  underground  and  underwoter  caisson  construction. 

(b)  Establish  remotely  located  nuclear  power  parks  or  complexes. 

(I)  Develop  high  voltage  a.  c.  and  d.c.  transmission  to  reduce  line  losses. 

(II)  Develop  cryogenic  transmission  to  reduce  line  losses. 

(c)  Place  land  In  neighborhood  of  reactor  permanently  on  a limited  use  basis. 

(2)  Reduce  risks  of  power  reactor  accidents  and  minimize  their  consequences. 

(a)  Reduce  the  probability  of  major  reactor  Occidents  to  10  ^ or  less. 

(b)  Require  a satisfactory  secondary  containment. 

(c)  Require  a secondary  shutdown  system. 

(d)  Avoid  the  possibility  of  autocatolytic  reactions. 

(e)  Avoid  the  China  syndrome. 

(f)  Avoid  the  common  mode  failure. 

(g)  Plan  an  appropriate  disaster  control  program. 

(3)  Move  toward  safer  types  of  reactors  such  as  the  MSBR  rather  than  the  LMF8R. 

(a)  The  MSBR  could  be  designed  for  continuous  removal  of  the  fission  product 
inventory. 

(b)  The  thermal  breeder,  MSBR,  appears  to  be  Inherently  safer  than  the  fast 
breeder,  LMF8R. 

(c)  Uranium-233,  the-fissile  fuel  of  the  MSBR,  is  much  less  hazardous  in  terms 
of  radiotoxicity  -than  plu  ton  kirn- 239,  the  fissile  fuel  of  the  LMFBR. 

(d)  The  inventory  of  the  more  dangerous  transuronTum  Isotopes  and  fission 
products  In  the  MSBR  is  less  than  in  the  LMFBR  for  the  same  MW(e)  days. 
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used  which  foil  because  of  a common  Insult  such  as  a rise  In  temperature  or  charge  In 
pressure.  As  Indicated  In  Table  5,  1 believe  the  molten  salt  breeder  reactor,  MS8R, 
offers  man/  advantages  over  the  liquid  metal  fast  breeder  reactor,  LMFBR,  from  the 
standpoint  of  sofety  and  a much  reduced  potential  for  aierlous  reactor  accident.  I 
recognize  the  risk  of  continuous  removal  of  fission  products  and  non-flsslle  transuranium 
Isotopes  from  the  MSBR,  but  I believe  with  sufficient  research  these  techniques  can  be 
developed  so  that  the  risks  are  minor.  It  seems  to  me  that  the  risk  of  a major  accident 
from  an  LMFBR  containing  many  billions  of  curies  of  long-lived  fission  products  and 
transuranium  isotopes  Is  for  greater  than  the  risk  of  on  MSBR  containing  only  a few 
thousand  curies  of  these  products  {because  the  others  would  have  been  removed  more 
or  less  on  a continuous  basis).  Tables  VI  and  VII  Indicate  the  comparative  Inventories 
of  the  more  important  long-lived  fission  products  and  transuranlc  elements  {plus  thorium), 
respectively.  In  these  two  reactor  systems.  These  Inventories  are  used  In  obtaining  the 
relative  reactor  radiation  risk,  RRRR,  of  the  MSBR  and  the  LMFBR.  As  a result  of  such 
comparisons  I do  not  wish  to  appear  to  downgrade  the  LMFBR  in  favor  of  the  MSBR  but 
rather  to  suggest  there  are  other  reactor  systems  which  are  Inherently  safer  and  which 
with  research  can  be  mode  far  safer  than  any  of  the  reactor  systems  now  under 
construction.  So  long  os  this  is  the  case,  I feel  the  health  physicist  has  no  other 
choice  than  to  urge  developments  in  this  direction. 

Health  Physics  and  Radiation  Ecology 

The  previous  section  dealt  primarily  with  problems  relating  to  critical 
radionuclides,  and  this  section  deals  with  the  problem  of  critical  pathways  and  the  fote 
of  these  rodionuclides  once  they  ore. released  into  the  environment.  When  E.  G.  Struxness, 
Orlando  Pork  and  I almost  20  years  ago  established  the  first  rodiation  ecology  research 
program  of  the  AEC  at  Oak  Ridge  National  Laboratory,  we  ran  into  almost  unbelievable 
opposition.  This  was  at  a time  when  few  people  kgew  the  meaning  of  the  word  "ecology” 
ond  before  many  persons  recognized  the  necessity  of  having  more  information  on  the 
critical  pathways  of  these  rodionuclides  in  various  food  webs,  ond  especially  the 
pathways  leading  to  man.  The  first  criticism  of  our  early  proposal  for  a rodiation 
ecology  program  was,  "Why  shoufd  we  be  concerned  about  these  ecosystems? 

Certainly  man  was  the  most  Important  element  of  concern  in  the  environment.  So  long 
as  we  protected  him,  we  need  not  be  concerned  wltH  the  effects  of  radiotion  on  other 
organisms.  " The  follacy  of  such  an  orgument  is  so  obvious  today  that  It  needs  no 
comment.  All  of  us  ore  acutely  aware  than  mon  can  be  eliminated  from  tha  ecosystem 
Indirectly  ond  perhops  just  os  easily  as  by  the  direct  effects  of  environmental  insults 
such  os  excessive  Ionizing  radiotion.  Another  criticism  was,  "It  takes  10^  or  more  rems 
to  destroy  bacteria  and  fungi,  so  v/hy  should  we  be  concerned  when  it  takes  only  about 
600  rem  to  destroy  man?  So  long  as  mon  is  not  harmed,  we  need  not  worry  about  these 
other  elements  of  the  environment. n Since  that  time,  of  course,  it  has  been  learned 
that  it  takes  relatively  low  doses  to  eliminate  many  microorganisms  in  the  environment. 

In  some  cases.  It  may  take  large  doses  to  destroy  the  individual  but  relatively  low  doses 
to  prevent  Its  reproduction.  Today,  we  know  that  even  some  plants  such  as  the  pine 
tree  have  o mid-lethal  dose  about  equal  that  for  man.  Another  response  which  in 
retrospect  seems  difficult  to  believe  wos,  "Why  not  just  dilute  the  rodionuclides  by  a 
factor  of  10“^,  duwp«be*4e  the-rlvers  tmd  forget  about  them?"  Our  answer  then  wos 
we  thought  there  might  be  factors  of  Teconcentrotion  of  a hundred  or  more,  and  we  did 
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Tabla  VI 

RELATIVE  REACTOR  RADIATION  RISK  (RRRR)  OF  THE  MSBR  AND  LMF6R  FROM  THE 
INVENTORY  OF  FISSION  PRODUCTS* 


Radionuclide 

Curies  In  Reactor 

Grams  In  Reactor 

(MPC)0  168  hr/wk 

RRRR 

- 

MS8R 

133j 

9.7  x 107 

86.6 

io-8 

3. 80  x 10-2 

131 1 

2.4  x 107 

1.94  x 102 

3 x 10'9 

3. 14  x 10‘2 

90Sr 

I.2xl05 

8.  28  x 102 

4x10-’° 

1. 18  x IO*3 

'^Ru 

5.3  x 106 

1.72  x 102 

2x  10"7 

1.04  x 10”4 

,06ro 

8.8  x 104 

26.1 

3 x 10~® 

1.15xl0‘5 

133X. 

7.0  x I03 

3. 76  x 10-2 

3 x 10"* 

9. 15  x 10-9 

85k, 

(1.25)** 

3.18x  10'3 

3 x IO-8  (85Kr) 

1 x IO*6  (85mKr) 

2.39  x IO'12 

LMF8R- 

7.07  x 10'2 

.31, 

8. 2 x 107 

6.61  x 102 

3 x IO'9 

0.107 

133, 

1.2x  108 

1.07  x 102 

IO’8 

4.71  x IO-2 

90$r 

1.3  x 106 

8.97 x 103 

4x10-'° 

1.  27  x IO-2 

,06Ro 

6. 3 x 107 

1.87 x 104 

3 x 10"8 

8. 24  x 10'3 

,03Ru 

1.4  x 108  - 

4.53  x 103 

2 x 10‘7 

2. 75  x 10*3 

,33Xe 

1.5  x 108 

8.06  x 102 

3x10^ 

1.96  xlO-4 

85k, 

3. 2 x 105 

8. 14  x 102 

3 x IO*8 

4. 18  x IO-7 

17.8  x 10'2 


‘Compiled  with  the  help  of  M.  J.  Bell  and  M.  R.  Ford. 

♦‘Also  includes  23%  8^Kr  activity. 

Note:  The  above  values  apply  only  to  inventories  oF  fission  products  contained  irr  the 
reactors  operated  . 33,000  MWd  and  not  to  inventories  in  associated  fuel  reprocessing' 
plants.  The  author  (KZM)  believes  the  risks  of  release  of  fission  products  as  a retail 
of  major  accidents  can  be  made  much  less  in  reprocessing  plants  than  in  the  reactors. 

The  consequences  oF  a major  accident  in  the  reprocessing  plant  depend  considerably  on 
fhe  fuel  storage  and  reprocessing  cycles.  However,  ?f  the  risks  of  such  accidents  were 
equal  (or  greater)  in  the  reprocessing  plonts  than  in  the  reactors,  the  over-all  RRRR  could 
be  about  the  same  for  the  MSBR  and  the  LMF6R. 
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TobU  VII 


nnm  o»*/J 


RELATIVE  REACTOR  RADIATION  RISK  (RRRR)  Of  THE  MSBR  AND  LMF8R  FROM  THE 
INVENTORY  OF  THORIUM  AND  TRANSTHORIUM  ELEMENTS* 

-A  *>  C f)  £ 


Rodlonuclide 

Curies  In  Reactor 

Grams  in  Reactor 

(MPC)0 

RRRR 

3. 32  x 103 

MSBR 

200 

7xl0-’3- 

1.85  x 10*  2 

’“Pa 

4.31  x 108 

2. 10  x 104 

2 x 10‘7 

8.45  x 10*3 

233u 

1.17  x 104 

1. 23  x 10* 

2x,0-'° 

2.  29  x 10'4 

234u 

2. 72  x TO3 

4.44  x 105 

2 x 10‘10 

5.33  xlO*5 

»7Np 

U.7 

1.70  x 104 

io-12 

4.59  xlO"5 

^Pu 

1.53 

25.0 

6 x 10'13 

1 x 10*5 

*2Th 

7.70 

6.94  x 107 

IO’11 

3 x 10’* 

236u 

7.64 

1.  20  x 10* 

2 x 10‘10 

1.50x  IO*7 

235u 

0.248 

1. 16  x 10* 

2 x 10'10 

4.86  x IO*9 

M8PU 

4.81  x 105 

LMFBR 
2.90  x 104 

7 x I0-’3 

ft  0273 
2.69 

24,Po 

1.58  x 107 

1.41  x 105 

3 x 10"1 ’ 

2.07 

240P„ 

1.97  x 105 

8.  70  x 10* 

6 x lOT.13 

1.29 

239Pu 

(Tssxic?-^ 

2.49  x 10* 

1 * 

242cm 

2.32x10* 

700 

4 x 10'” 

0.  227 

24,a. 

3. 50  x 104 

1. 10  x 104 

2 x 10‘12 

0. 0686 

244cm 

3.  20  x 1 04 

400 

3 x 10** 2 

0.0418 

243. 

Am 

1.11  x 103 

6. 00  x 1 03 

2x  10‘12 

2. 18  x 10~3 

c 

1 

246 

6. 40  x 104 

6 x 10*13 

1.61  x 10*3 

87Np 

1.37 

2.  OOx  103 

io"2 

5.37x  IO*6 

238u 

14.5 

4. 23  x 107 

3 x ,0-" 

1.90  x 10"6 

* Compiled  with  the  help  of  M.  J.  Bell  and  M.  R.  Ford. 

Note:  The  obove  values  apply  only  to  Inventories  of  thorium  and  transthorium  elements 


contained  in  the  reactors  operated  ' 33,000  MWd  and  not  to  inventories  in  associated 
fuel  reprocessing  plants.  The  author  (KZM)  believes  the  risks  of  release  of  thorium  and  - 
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transthorium  elements  as  a result'  of  major  accidents  con  be  made  much  less  in  reprocess** 
ing  plants  than  in  the  reactors.  The  consequences  of  a major  accident  in  the  reprocessing 
plant  depend  considerably  on  the  fuel  storage  and  reprocessing  cycles.  However,  if  the  risks 
of  such  accidents  were  equal  (or  greater)  in  the  reprocessing  plants  than  in  the  reactors,  the 
over-all  RRRR  could  be  about  the  same  for  the  MSBR  and  the  LMFBR. 
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not  feel  this  would  be  o sofe  procedure.  Today,  we  know  that  phosphorous -32  con  be 
concentrated  In  skeletons  of  fish,  ond  Iodine  con  be  concentrated  In  milk  by  factorrof 
104  to  \Q$  obove  those  In  the  environment  (f.  e.,  In  the  woter  ond  olr,  respectively), 
ond  so  rother  generous  dilution  factors  might  be  lost  under  such  environmental 
circumstances.  The  response  we  received  to  our  proposal  for  a rodlotlon  ecology 
program  which  seemed  just  os  absurd  then  os  it  does  today  was,  "Why  worry  obout 
destroying  bocterlo,  fungi,  arthropods,  etc.  ? It  would  be  o good  thing  to  get  rid  of 
them. " Fortunately,  today.  It  does  not  require  any  great  effort  to  convince  those  Tn 
authority  of  the  need  for  radiation  ecology.  In  fact,  these  programs  ore  receiving  very 
strong  support  by  the  USAEC  and  other  government  agencies.  I consider  such  programs 
on  Important  port  of  health  physics.  Most  biotoglcai  rescorch  with  mammals  is  conducted 
with  inbred  onimols  while  man  Is  a wild  species,  and  this  alone  speaks  strongly  for 
ecologlco!  studies  of  vorious  forms  of  life  In  a wild  environment. 

In  this  short  discussion.  It  would  be  impossible  even  to  list  all  the  interesting 
highlights  ot  the  Oak  Ridge  Notional  laboratory  radiation  ecology  program.  One  study 
of  considerable  interest  wos  concerned  with  o common  redworm  (Chironomus  ten  tans 
forvoe)(25)  which  lives  In  the  mud  of  White  Oak  Lake.  These  worms,  with  on  averoge 
life  cycle  of  obout  30  days,  hcr/e  been  exposed  ot  an  averoge  dose  rote  of  230  rcd/yr 
for  obout  150  generations,  ond  we  thought  It  would  be  of  interest  to  study  the  effects 
of  these  relatively  large  doses  of  rodlotTon  on  many  generations  of  these  organisms. 

Studies  were  conducted  of  the  chromosomal  aberrations  in  the  salivary  glands  of  these 
worms,  ond  It  was  found  that  this  rodiation  exposure  apparently  has  increased  the 
variety  of  these  aberrations  but  not  the  number.  The  newly  occurring  aberrations  are 
eliminated  by  selection  or  genetic  drift  and  are  not  maintained  In  the  gene  pool  of  the 
population.  In  order  to  study  o comparable  population  of  humans,  investigations  would 
have  to  go  bock  thousands  of  years  before  the  time  of  Christ.  Perhaps  these  studies 
suggest  that  in  o mammalian  population  rodiation  would  be  expected  to  increase  the 
variety  of  chromosomal  oberrations  but  that  there  would  be  on  the  average  only  a certain 
number  of  new  aberrations  plus  the  endemic  ones  that  could  be  tolerated  in  o surviving 
population.  The  study  of  freshwoter  ctams(25)  showed  straition  buildup  of  strontium  in 
the  shells  which  wos  very  Interesting  ond  suggested  this  biological  dosimeter  os  o 
mechanism  for  estimating  the  post  history  of  a stream  in  terms  of  its  burden  of  strontium-90. 
We  never  learned  why  the  pipe-organ  mud-dcuber  wosps(27)  seem  to  prefer  to  build  their 
nests  of  radioactive  mud  from  White  Oak  Lake  while  the  black-ond-yellow  mud-dauber 
wasps  seem  to  ccrefully  ovoid  this  radioactive  mud.  Neither  wos  it  understood  why 
10,000  rad  of  cobalt-50  y-radiatlon  reduces  the  mean  life  of  coged  bees(28)  jn 
loborotory  experiments,  but  it  requires  only  5,000  rad  to  completely  destroy  a bee  hive 
consisting  of  a highly  organized  sociol  environment  such  as  thot  in  which -man  lives.  I 
do  not  wish  to  leave  the  impression  that  radiation  ecology  only  raises  questions  ond  does 
not  answer  them;  quite  to  the  contrary,  it  has  provided  extremely  valuable  guidance  in 
many  problems  relating  to  rodioelements  in  the  environment.  As  con  be  expected  in  on 
active  research  program,  however,  it  hos  raised  many  important  questions  which  have 
not  yet  been  answered  but  perhaps  would  never  have  been  asked  until  too  late  unless 
such  programs  were  In  existence.  Once  it  is  known  which  ore  the  more  important 
rodionuclides  likely  to  be  released  into  the  environment,  radiation  ecology  studies  in 
the  laboratory  ond  in  the  field  ore  the  only  satisfactory  meons  by  which  one  can  be  assured 
the  critical  pathways  leoding  to  man  will  not  concentrate  them  in  such  a manner  os  to 
seriously  damage  mon's  environment  including  his  food  web  and  man  himself. 
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Heolth  Physic*  Ho»  o Major  Role  In  Identifying  Crltlcol  Segments  of  the  Population 

As  Indicated  above,  the  third  requirement  of  ICRP  for  on  adequate  radiation 
environmental  program  associated  with  a nuclear  power  operation  Is  that  of  identifying 
the  critical  segment  of  the  population.  This,  I believe.  Is  the  most  Important  of  the 
three  ports  of  the  problem  as  defined  by  ICRP,  but  In  some  respects  It  Is  the  most  . 
difficult.  The  critical  segment  of  the  population  may  be  a certain  age  group;  If  may 
be  the  In  uterally  exposed  Individuals  or  It  may  be  persons  with  certain  dlseoses.  The 
critical  population  may  be  Individuals  In  whom  the  critical  body  organ  Is  small,  and 
yet  such  Individuals  have  the  same  uptake  of  the  radionuclide  os  the  average  Individual 
leodlng  to  higher  concentrations  In  this  organ.  A cose  In  point  Is  Iodine-13)  which 
concentrates  In  the  thyroid  of  the  young  child  who  has  o thyroid  thot  Is  about  10%  the 
moss  of  the  odult  thyroid.  In  addition,  the  child  may  drink  more  lodine-131 -bearing 
milk  ond  have  a higher  thyroid  rodlosensltlvlty  lhan  the  odult.  The  critical  segment 
of  the  population  may  be  a group  of  people  who  have  certain  customs  or  religious  habits 
that  cause  them  to  eat  certain  food  with  high  concentrations  of  one  or  more  of  the 
radionuclides.  Some  of  the  Welsh  people,  for  example,  eat  seaweed  contaminated 
with  radionuclides  discharged  from  the  WIndscole  operation  Into  the  Irish  Sea.  If  a 
radionuclide  odds  appreciably  to  the  genetic  dose,  the  critical  segment  of  the 
population  obviously  consists  of  the  persons  of  childbearing  age.  The  weight  and  sex 
of  on  Individual  con  be  Imporlant  factors  determining  the  uptake,  distribution  ond 
radiosensitivity  of  an  individual.  Much  of  the  information  needed  in  identifying  the 
critical  segment  of  a given  population  may  be  missing,  ond  this  means  certain 
experimental  data  must  be  collected  from  the  population  which  is  to  be  exposed.  The 
Internal  dose  hondbook  of  ICRp(^9)  conjoins  useful  data  on  the  uptake,  distribution 
ond  elimination  of  radionuclides  In  the  human  body  but  almost  no  data  on  the  variation 
of  these  parameters  with  age,  sex  and  eating  habits  of  the  population.  ICRP  hos  under 
preparation  a "Reference  Mon  Report11  (Snyder,  chalrmon),  ond  this  should  provide  a 
wealth  of  data  for  making  some  of  the  calculations  necessary  In  Identifying  critical 
members  of  the  population.  One  of  the  finest  programs  which  has  been  conducted 
leading  toward  the  Identification  of  the  critical  segments  of  the  population  was  that 
by  Honsteod  at  Hanford.  (30)  | Wou1d  urge  heotth  physicists  to  read  the  reports  describing 
this  program  ond  make  similar  measurements  In  their  locality  to  enoble  them  to  estimate 
the  dose  received  by  individuals  In  the  environment  of  reactor  operations.  At  Hanford, 
a mobile  shodow-shleld  Instrument  mounted  in  the  bock  of  a von  truck  was  used  to  measure 
the  body  burdens  of  plant  employees,  school  children,  persons  selected  ot  random  from  the 
population  and  fishermen  with  diets  that  might  be  expected  to  leod  to  unusually  large 
Internal  doses  from  the  accumulation  of  radionuclides  discharged  by  the  Hanford  plants 
Into  the  Columbia  River.  This  study  showed  not  only  which  persons  are  likely  to  be  the 
critical  segments  of  the  population  but  provided  information  on  the  critical  pathways  of 
radionuclides  to  these  populations.  For  example,  studies  indicated  the  significance  cf 
eating  fish,  eggs,  chickens,  wild  game,  milk  and  leafy  fresh  vegetables  that  would  be 
expected  to  accumulate  relatively  large  concentrations  of  certain  radionuclides  from  the 
Hanford  environment.  A very  valuable  and  perhaps  unexpected  dividend  of  the  Hanford 
program  was  the  great  improvement  in  public  relotions.  Through  this  program,  the 
population  in  the  environment  of  Hanford  was  able  to  participate  in  the  health  physics 
evaluation  of  the  radiation  problem  oarf-was^tveo  a better  basis  on  which  to  judge  the 
reloflve  risk  of  radioactive  contaminants  In  the  environment.  They  learned  that  the  dose 
they  received  from  the  Hanford  operations  was  only  a part  of  that  from  follout  due  to 
testing  of  nuclear  weapons  ond  a small  fraction  of  thot  from  medical  diagnosis. 
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Ftnolly*  I would  like  to  point  out  that  ICRP  has  set  the  population  dote  limit 
primarily  In  terms  o P'500  mrem/yr  to  the  Individual  and  an  averoge  of  170  mrem/yr  to 
a given  population.  In  letting  these  radiation  protection  standards  some  yean  ago,  06*31) 
ICRP  gave  special  consideration  to  the  gdnetlc  risk  or  the  genetically  significant  dose. 

More  recent  evidence*  however*  hos  Indicated  the  ratio  of  the  somatic  to  the  genetic 
risk  may  be  30  to  60  times  greater  than  we  thought  some  time  earlier.  This  Increased 
concern  for  somatic  domoge  derives  from  the  fact  that  Russel  l*s(21)  experiments  Indicate 
the  mutation  frequency  decreases  by  a foe  for  of  1/6  at  low  dose  rotes  and  the  fact  that 
the  total  rodlotton-lhduced  malignancies  may  be  flye  to  10  times  the  rod  lotion -Induced 
leukemia  which  some  yeon  ago  was  considered  to  be  the  principal  radiation-induced 
malignancy  of  concern  other  than  bone  tumors.  Also*  the  high  Incidence  of  malignancies 
among  children  diagnostically  exposed  to  1 to  3 rem  In  uteral  suggests  that  O population 
dose  to  the  Individual  of  500  mrem/yr  probably  does  not  offer  much  margin  of  safety. 

In  conclusion*  I believe  the  present  radiation  protection  standards  are  reasonable 
and  satisfactory  In  spite  of  the  fact  that  they  do  not  contain  a large  factor  of  safety.  I 
must  be  quick  to  state*  however*  that  I believe  they  are  acceptable  only  so  long-os  we 
continue  our  present  practice  of  maintaining  occupational  exposures  and  exposures  of 
members  of  the  populatlon-at-large  far  below  the  recommended  dose  limits.  As  indicated 
obove*  the  average  dose  received  by  the  population  In  the  United  States  at  present  from 
nuclear  power  operations  Is  less  than  1 mrem/yr  In  comparison  with  on  estimated  genetically 
significant  dose  of  95  mrem/yr  and  a significant  organ  dose  of  about  200  mrem/yr  from 
medical  diagnosis.  I believe  it  Is  of  the  utmost  Importance  in  our  country  that  medical 
diagnostic  exposure  of  the  population  be  Included  os  part  of  the  170  mrem/yr  allowed 
to  the  averoge  member  of  the  population.  This  Inclusion  would  not  be  possible  in  the 
United  States  at  present  but  would  Introduce  no  serious  administrative  difficulties  Irrmost 
of  the  more  advanced  countries.  For  example*  In  the  United  Kingdom  the  genetically 
significant  dose  In  1957  wos  estimated  to  be  only  14  mrem/yr,  I believe  It  would  be 
extremely  helpful  if  on  appropriate  authority  In  each  of  the  major  countries  would 
pro  rate  this  170  mrem/yr  to  the  various  sources  of  population  exposure.  In  so  doing.  I 
would  urge  that  a large  fraction  of  the  170  mrem/yr  (and  at  least  50  mrem/yr)  be  set  aside 
os  a reserve  for  future  unanticipated  applications.  It  would  seem  to  me  a reasonable 
goal  would  be  to  assign  this  170  mrem/yr  os  follows:  5 mrem/yr  for  diagnosis;  10  mrem/yr 
for  therapy;  10  mrem/yr  from  the  nuclear  energy  Industry;  5 mrem/yr  from  other  environmental 
exposure*  and  10  mrem/yr  from  occupational  exposure  including  thot  In  the  nuclear  energy 
Industry;  the  rest,  130  mrenr/yr,  could  be  assigned  to  reserve.  Perhaps  It  will  be  toward 
the  end  of  the  century  before  such  a goal  can  be  attained  in  our  country  but  not  so  In 
other  countries.  For  example*  Adrian^#  hos  Indicated  the  genetically  significant  dose 
In  the  United  Kingdom  could  be  reduced  to  2 mrem/yr  if  all  the  radiological  departments 
employed  the  techniques  already  in  use  in  25%  of  the  departments  employing  better 
techniques  and  facilities. 

I foresee  In  the  years  oheod  that  health  physicists  will  play  an  even  more  imporfbnt 
role  In  minimizing  energy  pollution  of  the  environment.  By  convincing  the  public  that 
nuclear  power  plants  ore  far  safer  than  fossil  fuel  plonts*  they  can  almost  eliminate  one 
of  the  major  and  more  harmful  sources  of  pollution*  oxides  of  sulfur.  Very  importantly* 
they  con  at  the  same  Hme^teduce  radioactive  contamination  of  the  environment.  For 
example*  studies  of  Martin*  Howard  and  Ookley(33)  hqve  shown  that  the  radiation  dose 
per  megawatt  of  electricity  from  the  radioactive  daughter  products  of  uranium  and  thorium 
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to  persons  living  in  the  neighborhood  of  o modem,  cool-fired  plont  such  os  Willow  Creek 
con  be  10  to  100  times  that  to  persons  living  In  the  neighborhood  of  o pressurized  water 
reactor  such  os  the  Connecticut  Yonkee  (PWR)  power  plant.  Thus,  the  health  physicist 
must  endeavour  to  meet  the  power  needs  of  the  future  with  nuclear  rather  than  fossil  fuel 
not  only  In  order  to  reduce  chemical  pollution  but  to  reduce  rodiatlon  pollution.  At  the 
same  time,  he  must  use  his  Influence  for  the  selection  oF  the  sofe:t  possible  nuclear  power 
pfonts  and  have  them  located  at  sites  where  there  will  be  o minimum  risk  to  persons  living 
In  the  environment.  Although  he  may  reduce  these  risks  to  on  extremely  low  value,  he 
must  establish  emergency  procedures  such  that  Tn  the  rare  event  of  a major  nuclear 
accident,  he  will  be  prepared  to  minimize  the  consequences.  In  this  case,  rapid 
methods  of  measuring  rodtooctlvity  In  the  environment,  the  subject  of  this  symposium, 
become  exceedingly  Important. 
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Abstract 

HEALTH  PHYSICS  AND  THE  ENVIRONMENT. 

Health  physics  it  the  science  sr vl  ?>  Session  for  the  protection  of  man  and  his  environment  from  the 
harmful  effects  of  all  forms  of  electromagnetic  radiation  while  at  the  same  time  maximizing  its  beneficial 
applications.  In  the  early  period  (1942-49),  there  were  no  recommended  national  or  International  levels  for  the 
disposal  of  radioactive  waste  to  the  environment,  and  the  health  physicist  was  forced  to  set  his  own  standards. 
Although  these  standards  we  re  considered  by  some  at  the  time  as  conservative  by  a factor  of  1000,  they  were 
larger  by  factors  of  200  to  7000  than  those  commonly  used  today.  Some  early  methods  for  disposal  of  radioactive 
waste  at  Oak  Ridge  National  Laboratory  and  the  more  recently  developed  methods  for  disposal  in  hydrofractured 
formations  and  in  bedded  salt  are  discussed.  Environmental  sampling  techniques  used  by  the  early  health 
physicistj  are  reviewed,  and  the  role  of  the  health  physicist  in  determining  the  critical  radionuclides,  the  critical 
radionuclides,  the  critical  environmental  pathways  and  the  critical  segment  of  the  population  Is  emphasized. 

The  health  physicist  is  cautioned  not  to  neglect  the  principal  source  of  population  exposure  to  man-made 
radiation,  namely,  medical  diagnostic  exposure.  Some  early  objections  to  radiation  ecology  research  are 
recalled,  and  several  interesting  findings  of  the  Oak  Ridge  National  Laboratory  Radiation  Ecology  Program  are 
indicated.  It  is  emphasized  that  the  health  physicist  has  a major  responsibility  in  identifying  the  critical 
segment  of  a population  which  receives  the  highest  environmental  radiation  exposure,  and  if  this  Is  done  properly, 
a bonus  reward  In  terms  of  improved  public  relations  can  be  expected  by  the  nuclear  energy  industry.  It  is 
concluded  that  the  present  radiation  protection  standards  are  reasonable  and  satisfactory,  but  they  do  not  contain 
an  unnecessarily  large  margin  of  safety.  It  is  urged  that  the  population  dose  limits  should  include  exposure  from 
medical  diagnosis  and  must  continue  to  maintain  a large  reserve  which.  It  is  hoped,  will  never  be  used. 


INTRODUCTION 

In  speaking  on  the  subject  assigned  to  me  for  this  lecture  — health 
physics  and  the  environment  — I am  sure  it  will  not  be  necessary  for  me 
to  give  a detailed  description  of  the  science  and  profession  of  health  physics. 
One  may  state  simply  that  health  physics  research  is  the  study  of  the  effects 
of  electromagnetic  radiation  on  matter  with  particular  emphasis  on  under- 
standing its  effects  on  man  and  his  environment,  and  applied  health  physics 
is  directed  towards  numerous  activities  designed  to  reduce  radiation  exposure 
of  man  to  the  lowest  practicable  level.  Usually,  health  physicists  limit  their 
research  and  applied  activities  to  problems  of  ionizing  radiation.  However, 
a few  health  physicists  are  becoming  increasingly  involved  with  non-loni/ing 
radiation  — microwave,  r.  f . , laser  (coherent),  u.v.  and  thermal  problems. 
All  of  us  are  concerned  not  only  with  protecting  man  and  his  environment 
from  direct  and  indirect  forms  of  radiation  damage  but  with  enhancing  the 
beneficial  uses  of  this  great  source  of  energy  or  maximizing  the  ratio  of  its 
benefits  to  its  risks.  The  environment  with  which  we  are  concerned  and 
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attempting  to  protect  includes  all  outside  conditions  and  forces  having  an 
effect  on  the  existence  and  development  of  man.  We  hear  many  discussions 
today  about  the  pollution  of  our  environment  by  many  substances  and  by 
various  forms  of  energy,  and  we  are  told  this  pollution  threatens  the  very 
survival  of  many  forms  of  life.  Including  man.  Thus,  it  is  of  extreme  im- 
portance, and  perhaps  there  is  some  urgency  that  major  efforts  be  made  to 
reduce  these  energy  pollutants  which  may  be  classified  (lj  broadly  as: 

(1)  chemical  — oxides  of  sulphur,  oxides  of  nitrogen,  hydrocarbons, 
particulates,  insecticides,  herbicides,  detergents,  food  additives, 
cosmetics,  tobacco,  drugs,  etc. 

(2)  mechanical  - vibrating  buildings,  sound,  ultrasound  and  infrasound. 

(3)  biological  - an  imbalance  of  the  ecosystem  comprised  of  plants, 
animals,  insects,  bacteria,  fungi,  viruses,  etc. 

(4)  radiation  - heat,  light,  u.v.(  X-rays,  gamma  rays,  alpha  and  beta 
particles,  neutrons,  high  energy  radiation,  etc. 

It  should  be  emphasized  throughout  these  discussions  that  all  forms  of 
energy  are  valuable  human  resources  which  are  essential  to  a better  way  of 
life.  Also,  we  should  keep  in  mind  that  they  are  not  inexhaustible,  and  they 
become  pollutartts  of  our  environment  only  when  man  allows  too  much  of  them 
at  the  wrong  place  and  at  the  wrong  time,  or  when  they  are  wasted  or  are 
no  longer  under  proper  control  and  when  they  are  dumped  into  our  environ- 
ment with  Insufficient  long-range  planning  and  sometimes  with  wanton  dis- 
regard of  their  ultimate  fate  or  the  consequences  of  their  uncontrolled 
release.  I will  limit  this  discussion  of  health  physics  and  the  environment 
to  a brief  summary  of  activities  of  the  health  physicist  in  minimizing  and 
assessing  the  risks  to  man  from  environmental  sources  of  ionizing  radiation, 
and  will  not  mention  further  sources  of  non-ionizing  radiation  such  as 
microwave  ovens  which  in  some  cases  may  be  introducing  serious  radiation 
hazards  into  our  homes.  I will  further  limit  this  discussion  primarily  to 
sources  of  ionizing  radiation  associated  with  the  operation  of  nuclear  reactors 
and  their  related  facilities.  However,  with  this  restriction,  we  will  not  lose 
sight  of  the  fact  that  in  many  of  the  advanced  countries  (and  especially  in 
the  United  States  of  America),  medical  diagnostic  X-ray  exposure  accounts 
for  most  of  the  population  dose  to  man-made  sources  of  ionizing  radiation 
(about  95%  In  the  United  States  of  America),  and  it  is  here  that  the  health 
physicist  could  and  should  be  most  effective  in  reducing  unnecessary  popu- 
lation exposure.  During  the  past  few  years,  I have  Indicated  in  publications 
[2  ] and  hearings  of  the  US  Congress  (3)  over  100  ways  in  which  this  medical 
diagnostic  exposure  could  be  reduced  to  less  than  10%  of  its  present  value 
while  at  the  same  time  greatly  increasing  the  quantity  and  quality  of  medical 
information  provided  by  the  X-ray  radiogram.  - Unfortunately,  I have  been 
engaged  in  a losing  endeavour  because  present  estimates  are  that  the  geneti- 
cally significant  dose,  GSD,  In  the  United  States  of  America  from  medical 
exposure  in  1970  had  risen  from  the  1964  value  (4j  of  55  mrem/yr  to 
95  mrem/yr  (5j  and  the  significant  organ  doses  are  more  than  twice  these 
values.  I certainly  agree  it  is  of  the  greatest  importance  to  have  inter- 
national symposia  such  as  these  directed  toward  further  reducing  radiation 
exposure  of  populations  from  nuclear  reactor  operations,  and  we  must 
continue  to  put  forth  a tremendous  effort  in  order  to  maintain  this  new  industry 
as  the  safest  of  all  modern  industries.  However,  I believe,  at  least  in  the 
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TABLE  I.  CHANGES  IN  RADIATION  PROTECTION  STANDARDS  FOR 
THE  RADIATION  WORKER 


Recommended  rite* 

Comments 

0.2  R/day(or  1 R/week)b 
0.1  R/day«*  0.5R/week)b 

Recommended  «$  a tolerance  exposure  by  ICRP  (7]  in  1934 
and  continued  in  world- wide  u»e  until  1950 

Recommended  ai  a tolerance  exposure  by  NCRP  (6]  on 
17  Mar.  1934,  and  continued  in  use  in  the  United  States  of 
America  until  1949 

1 5 rem^r  (0 . 3 rem/week) 

Recommended  as  a maximum  permissible  dote  by  NCRP  [8] 
on  7 Mar.  1949,  and  ICRP  (9)  in  July  1950,  and  continued  in 
use  until  1956 

5 rem/yr(0.1  rem/week) 

Recommended  as  a maximum  permissible  dose  by  ICRP  (10] , 
April  1956,  and  NCRP  [11]  on  8 Jan.  1957 

* The  value!  arc  in  addition  to  medical  and  background  exposure- 
b Bated  on  a five-day  work  week. 


United  States  of  America,  health  physicists  must  not  Ignore  the  major 
population  exposure  problem,  namely,  medical  diagnostic  exposure  which  is 
contributing  over  200  times  as  much  GSD  as  the  entire  nuclear  energy 
industry.  In  this  case,  I am  including  under  the  nuclear  energy  industry 
not  only  the  occupational  and  non-occupational  (environmental)  dose  from 
nuclear  power  plants,  but  also  that  from  uranium  mining,  fuel  processing 
and  reprocessing,  radioactive  waste  disposal  and  exposures  in  the  various 
laboratories  that  are  doing  research  on  reactors  and  associated  facilities. 


EARLY  HEALTH  PHYSICS  RULES  FOR  DISPOSAL  OF  RADIOACTIVE  WASTE 
IN  THE  ENVIRONMENT 

When  health  physics  had  its  beginning  at  the  University  of  Chicago  in 
1942  and  1943,  and  when  plans  were  being  made  for  the  first  nuclear  reactors 
at  Oak  Ridge,  Tennessee,  and  Hanford,  Washington,  there  were  no  rules  or 
recommendations  that  could  be  referred  to  as  guides  in  establishing  safe 
and  reasonable  levels  for  radiation  exposure  of  the  public  or  for  the  dis- 
charge of  radionuclides  into  the  environment.  At  Oak  Ridge  National  Labora- 
tory (then  Clinton  Laboratories),  H.M.  Parker  and  I were  the  first  to  face 
this  problem  when  ORNL  began  the  discharge  of  low  levels  of  radioactive 
waste  into  the  environment  (the  Oak  Ridge  Graphite  Reactor  began  operation  on 
4 Nov.  1943).  The  only  guide  we  had  was  the  occupational  tolerance  dose 
rate  of  0.1  R/d  which,  as  indicated  in  Table  I,  had  been  recommended  by  the 
National  Council  on  Radiation  Protection,  NCRP,  in  1934  (6),  The  radio- 
active liquid  waste  containing  high  concentrations  of  radioactivity  and  the 
solutions  comprising  the  dissolved  fuel  elements  were  retained  in  under- 
ground storage  tanks.  Intermediate  and  low  levels  of  liquid,  radioactive 
wastes  were  discharged  into  open  settling  ponds  which  emptied  into  White 
Oak  Lake.  White  Oak  Lake  is  an  impoundment  of  five  to  seven  million  cubic 


105 


6 MORGAN 

feet  of  water  located  In  the  Oak  Ridge  reservation- at  a distance  of  about  one 
mile  from  Oak  Ridge  National  Laboratory.  The  outflow  of  White  Oak  Lake 
runs  into  and  mixes  with  the  waters  of  the  Clinch  River  about  one -fourth  of 
a mile  below  the  overflow  at  White  Oak  Lake  dam.  It  is  at  this  point  that  the 
contaminated  waters  mi*  with  and  are  diluted  by  those  of  the  public  domain. 
Lacking  any  suitable  guidance  from  NCRP  or  the  International  Commission 
on  Radiological  Protection  (ICRP),  Parker  and  I chose  as  our  radiation  pro- 
tection standard  a dose  limit  of  0.  1 R/d  to  an  imaginary  microscopic  j 
organism  suspended  in  thewaters_of  White  Oak  Lake.  We  determined  this 
dose  theoretically  and  experimentally  by  dissolving  various  radionuclides  in 
large  tanks  of  water  and  making  measurements  of  the  dose  received  by  a 
small  dosimeter.  We  established  this  same  standard,  also,  for  airborne 
radioactive  contamination  which  might  result  under  expected  meteorological 
conditions  following  the  escape  of  radioactive  gases  or  particulates  from  tall 
laboratory  stacks.  These  stacks  were  used  for  venting,  dispersing  and 
diluting  chemical  off-gases  and  cooling  air  from  the  reactor  and  associated 
laboratory  facilities,  the  ''hot  cells"  and  chemical,  physical  and  metallurgical 
operations  after  the  air  had  been  passed  through  appropriate  filter  and  pre- 
cipitator systems.  When  some  of  the  engineers,  public  health  officials  and 
"behind-the-desk  supervisors"  heard  of  the  dose  limit  we  had  set  which  was 
based  on  an  exposure  rate  of  0.1  R/d  for  exposure  24  h/d,  we  were  severely 
criticized  and  ridiculed  for  such  ultraconservatism.  Although  this  early  limit 
for  environmental  exposure  is  high  in  comparison  with  present  standards,  in 
retrospect  it  probably  was  not  so  reckless  when  we  consider  the  waste  water 
from  White  Oak  Lake  had  an  average  dilution  of  greater  than  600  just  below 
the  point  of  mixing  in  the  Clinch  River  where  it  enters  the  public  domain. 

Since  ORNL  is  about  10  miles  from  the  nearest  populated  area  (the  village  of 
Oak  Ridge),  the  dose  rate  from  ORNL  gaseous  effluents  never  reaches  10%  of 
this  level.  On  the  other  hand,  this  0.1  R/d  level  was  over  200  times  the 
170  mrem/yr  population  dose  limit  permitted  in  the  United  States  today  for 
such  an  operation  and  over  70  times  the  500  mrem/yr  value  recommended 
by  ICRP  as  an  upper  limit  of  dose  to  any  individual  in  the  population- ai- large. 
Furthermore,  at  that  time  we  had  very  scanty  information  regarding  the 
body  uptake  of  radionuclides  from  inhalation  of  air  or  ingestion  of  water 
contaminated  with  radionuclides,  or  from  ingestion  of  food  contaminated  as 
a result  of  cycling  of  radionuclides  in  the  environment.  We  believed  in  1943 
that  239Pu  and  9°Sr  probably  presented  serious  risks  from  internal  exposure, 
but  the  data  available  to  assess  this  risk  and  to  set  permissible  organ  burdens 
or  maximum  permissible  concentrations  in  air  and  water  were  almost  entirely 
lacking.  This  early  experience  where  we  set  health  physics  tolerance  levels 
at  what  many  persons  thought  were  too  low  by  a factor  of  1000  only  to  find 
out  some  30  years  later  that  they  were  too  high  by  a factor  of  2001,  has  had 
a very  sobering  influence  on  some  of  us,  and  guided  and  supported  our  claim 
that  there  may  still  be  pathways  and  forms  of  radiation  damage  to  man  which 
are  not  adequately  understood,  and  so  all  human  exposure  to  ionizing  radiation 
should  be  maintained  as  low  as  practicable,  and  no  radiation  exposure  which 
can  be  avoided  easily  should  be  tolerated. 


* The  USA  EC  i*  considering  letting  the  dose;  limit  of  5 mrem/yr  to  Indivlduils  living  In  the  neighbourhood 
of  a nuclear  power  plant  ai  a consequence  of  nuclear  plant  operations.  The  spread  between  this  5 mrem/yr  and 
the  level  suggested  by  some  critics  in  the  early  period  (1943-45)  Is  7 x 10*  . 
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During  the  first  decade  of  nuclear  reactor  operations,  two  contrary  and 
often  conflicting  philosophies  of  radioactive  waste  disposal  were  developed 
and  commonly  applied:  (1)  dilute  to  tolerance  levels  and  release;  and 

(2)  concentrate  and  retain  forever.  As  can  be  seen  from  the  papers  presented 
at  this  Symposium,  both  philosophies  are  actively  employed  today  although 
there  appears  to  be  a trend  toward  the  more  conservative  approach  of  con- 
centrate and  retain  forever. 

TYPICAL  EARLY  SYSTEMS  APPLIED  BY  HEALTH  PHYSICISTS  AT  ORNL 
FOR  DISPOSAL  OF  RADIOACTIVE  WASTE  INTO  THE  ENVIRONMENT 

The  methods  of  radioactive  waste  disposal  at  ORNL  in  the  early  period 
and  in  subsequent  years  have  heen  rather  typical  of  those  used  by  many  other 
large  operations  that  dispose  of  radioactive  waste:  retention  and  release 

under  controlled  conditions.  The  history  and  experience  of  health  physics 
operations  as  they  relate  to  radioactive  waste  disposal  in  the  environment  - 
at  other  sites  such  as  Hanford,  Brookhaven,  Savannah  River,  Windscale, 
Harwell,  Karlsruhe,  etc.,  recall  many  lessons  worthy  of  review,  but 
because  of  limited  time  and  limitations  of  my  personal  experience,  I will 
restrict  this  discussion  primarily  to  health  physics  and  its  control  of  radi- 
ation in  the  environment  of  ORNL. 

The  volume  of  flow  of  contaminated  water  from  ORNL  into  the  settling 
ponds  soon  after  1943  became  so  large  that  these  ponds  were  renamed  retention 
basins  because  the  residence  time  was  too  short  for  appreciable  settling  to 
take  place.  Automatic  sampling  devices  were  placed  at  the  outflow  of  the 
retention  basins  and  White  Oak  Lake  as  well  as  in  the  stacks  that  discharged 
low  levels  of  airborne  radioactive  contamination  into  the  environment. 

During  the  28  years  of  operation  of  our  Laboratory,  there  have  been  only  a 
few  minor  incidents  in  which  relatively  high  levels  of  radioactivity  were 
Introduced  into  the  environment.  These  incidents  include  the  release  of 
fairly  large  "slugs”  of  radioactivity  into  White  Oak  Lake  occasioned  by 
errors  in  procedure,  malfunctions  of  apparatus,  and  by  unusual  releases  of 
contamination  from  the  seepage  pits,  tanks  and  associated  transfer  pipes. 

On  a few  occasions  caused  by  fires,  breakdown  of  precipitators,  break- 
through of  filters  and  the  rupture  of  slugs,  there  were  releases 
of  high  levels  of  airborne  contamination  (e.g.  activated  uranium  oxide  particles, 
131I,  etc.),  but  on  all  such  occasions,  the  environmental  monitoring  systems 
gave  early  warning,  and  our  analytical  procedures  provided  a basis  on  which 
to  judge  the  magnitude  of  the  risk.  Papers  in  this  Symposium  discuss  rapid 
methods  for  measuring  radioactivity  In  the  environment.  Certainly,  the 
early  availability  of  sampling  data  and  a rapid  interpretation  of  health  physics 
analytical  results  will  add  greatly  to  the  safety  of  reactors  and  associated 
operations. 

As  more  information  became  available  and  when  recommendations  for 
maximum  permissible  concentration  in  the  air  and  water  were  provided  by 
NCRP  and  ICRP,  thia  information  was  used  in  updating~the  health  physics 
radiation  protection  standards.  Likewise,  limits  were  set  on  the  maximum 
number  of  curies  which  could  be  discharged  per  day  into  the  air  and  into 
White  Oak  Lake.  As  time  went  on,  our  Laboratory  grew  in  size  and  com- 
plexity, Up  to  now,  there  has  been  a total  of  nine  reactors  in  operation  in 
our  area  at  one  time  or  another,  plus  a continuous  series  of  critical  as- 
semblies in  the  criticality  test  facility.  In  addition,  there  have  been  numerous 
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physical,  chemical,  engineering  and  metallurgical  operations,  all  of  which 
have  contributed  their  share  to  the  ORNL  radioactive  waste.  Also,  there  has 
been  in  use  a number  of  areas  for  the  temporary  storage  of  solid,  radio- 
actively  contaminated  equipment  ranging  in  size  from  bolts  and  nuts  to 
trucks  and  bulldozers.  Some  of  this  equipment  was  decontaminated  and 
returned  to  use,  but  in  recent  years  more  and  more  of  the  equipment  con- 
taminated with  long-lived  radionuclides  has  been  taken  directly  to  the  burial 
grounds  for  permanent  disposal  since  often  the  cost  of  decontamination 
exceeds  the  value  of  the  equipment,  and  it  is  virtually  impossible  to  de- 
contaminate satisfactorily  certain  equipment,  e.g.  pipes  contaminated  with 
«MPu.  in  the  history  of  our  Laboratory,  there  have  been  six  separate  burial 
grounds  in  use  for  the  disposal  of  ORNL  radioactive  solid  waste.  All  these 
grounds  have  been  located  in  restricted  areas  within  one  mile  of  the  centre  of 
the  Laboratory,  and  they  have  been  located  in  Conasauga  shale  formations 
which  were  purposely  selected  by  our  geologists  to  provide  very  little  seepage 
and  slow  leakage  and  drainage  of  the  radioactive  contamination  into  White 
Oak  Lake  where  the  level  of  radioactivity  of  the  water  is  carefully  monitored 
on  a continuing  basis.  During  the  past  two  decades,  ORNL  has  interred, 
also,  in  Its  burial  grounds  radloactively  contaminated  waste  from  a number 
of  operations  outside  Oak  Ridge.  The  total  number  of  curies  actually  buried 
in  our  burial  facilities  is  not  known  but  has  been  estimated  at  approximately 
106  Ci.  Our  burial  grounds  to  date  have  used  or  placed  In  permanent  re- 
striction 68  acres  of  land,  and  at  present  we  are  consuming  in  this  manner 
0.8  acres  per  year.  In  the  early  period,  some  of  the  solid  waste  was  reduced 
in  volume  by  incineration,  but  radioactive  waste  was  never  burned  because 
of  the  cost  and  the  expected  difficulty  of  maintaining  acceptable  levels  of  air 
contamination  in  the  vicinity  of  the  Laboratory. 

As  ORNL  grew  from  its  early  1000  employees  to  its  present  population 
of  5000  and  as  the  number  of  sources  and  volume  of  radioactive  waste  in- 
creased by  orders  of  magnitude,  it  became  apparent  that  some  means  must 
be  provided  to  reduce  the  amount  of  intermediate-  and  high-level  liquid  waste 
stored  in  underground  tanks  and  that  we  must  develop  some  process  for 
treating  intermediate-  and  low-level  waste  solutions.  Such  steps  became 
necessary  not  only  to  reduce  the  potential  risk  of  large  quantities  of  long- 
lived  radioactive  waste  stored  in  underground  tanks  at  the  centre  of  the 
Laboratory  but  to  meet  the  more  conservative  environmental  radiation 
protection  standards.  Also,  the  cost  of  building  additional  underground 
tanks  and  monitoring  their  safe  use  into  perpetuity  was  a considerable  item 
of  expense.  One  Interesting  health  physics  experiment  during  this  early 
period  was  the  use  of  open  pit  and  rock-filled  seepage  trenches  for  the  dis- 
posal of  intermediate -level  (several  *iCi/ml)  radioactive  waste.  Studies  of 
open  pit  operations  provided  much  valuable  information  regarding  retention 
and  mechanisms  of  movement  of  various  radioactive  materials  through  the 
minerals  in  the  soil.  Seepage  pit  disposal  was  discontinued  at  ORNL,  how- 
ever, In  1966  because  of  the  rapid  leakage  of  the  ruthenates  and  because  a 
new  concept  of  waste  management,  hydraulic  fracturing,  was  proved  to  be  a 
more  successful  method  for  disposal  of  these  wastes. 

ORNL  HEALTH  PHYSICS  RADIOACTIVE  WASTE  DISPOSAL  RESEARCH 

Time  will  not  permit  a review  of  all  the  early  health  physics  radioactive 
waste  disposal  research  studies  such  as  self- sintering  of  radioactive  waste. 
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liquid  waste  disposal  In  salt  formations,  evaporation  techniques  and  modifi- 
cations of  conventional  lime- soda- ash  waste  treatment  methods  to  accom- 
modate them  to  the  removal  of  low  levels  of  radioactive  material,  so  I will 
mention  only  briefly  the  results  of  two  of  our  health  physics  studies  which, 
during  the  past  20  years,  have  been  productive  and  appear  to  be  promising 
as  means  ©^removing  and  permanently  Isolating  radioactive  waste  from  our 
environment.  Also,  we  believe  these  methods  can  be  applied  in  many  other 
suitable  locations  throughout  the.  world.  I refer  to  our  studies  on  hydro- 
fracturing and  solid  waste  disposal  in  bedded  salt  formations. 

As  mentioned  above,  some  of  the  ORNL  area  is  underlaid  by  a rather 
Impermeable  layer  of  soft  rock  or  clay  called  Conasauga  shale.  After  an 
extensive  series  of  studies,  we  have  developed  the  technique  (12)  by  which 
a 5|-in.  well  casing  is  drilled  to  a depth  of  about  1000  feet  in  this  Conasauga 
shale.  Then  the  well  is  cased  and  plugged  at  the  bottom.  A slit  is  sand- 
blasted in  the  casing  a few  feet  from  the  bottom  and  water  is  pumped  into  the 
well  under  pressure  at  about  2500  lb/in. 2 . This  fractures  the  shale  in  the 
formations  more  or  less  in  a horizontal  plane.  Then  a mixture  of  clay,  fly 
ash,  cement,  intermediate-level  radioactive  waste  and  chemical  compounds 
to  control  the  rate  of  solidification  (mostly  sugar)  is  pumped  under  pressure 
into  the  fracture  in  the  shale.  Typically,  it  spreads  out  in  a thin,  pancake 
shape  several  millimetres  in  thickness  to  a radius  distance  of  about  150m. 
Shortly  thereafter,  the  cement  mixture  sets  into  a hard  formation  which  will 
be  isolated  from  man's  environment  for  thousands  of  years.  About  six 
months  later,  another  slot  (perhaps  10  ft  above  the  previous  one)  is  cut  in 
the  well  casing,  and  the  hydrofracturing  procedure  la  repeated.  Each  batch 
of  disposed  radioactive  waste  consists  of  about  80  000  gal  and  commonly 
contains  about  40  000  Ci,  much  of  which  is  *Sr  and  131Cs  with  small  quantities 
of  transuranium  radionuclides  (e.g,  0.2  mg/gal  of  239Pu).  This  method  of 

isolating  radioactive  waste  from  the  environment  can  be  used  only  where 
there  Is  a suitable,  relatively  impermeable  geological  formation  which  can 
be  hydro  fractured  In  more  or  less  a horizontal  direction.  It  should  not  be 
used  except  where  adequate  confirming  test  wells  have  been  drilled.  Although 
we  have  limited  the  hydrofracturing  technique  to  the  disposal  of  Intermediate 
level  waste  (e.g.  concentrate  from  the  waste  evaporator),  it  is  a method 
which  I believe  could  be  extended  safely  in  the  Oak  Ridge  area  to  the  disposal 
of  high-level  radioactive  waste  (all  health  physicists  do  not  agree  on  this 
point)  in  Conasauga  shale  and  other  suitable  impermeable  formations.  This 
extension  perhaps  would  be  more  acceptable  if  the  formations  selected  were 
below  sea  level.  The  thin  "pancakes"  of  solid  waste  are  ideal  for  disposing 
of  the  heat  that  would  be  generated  from  high-level  radioactive  waste.  By 
hydrofracturing  to  the  present  time  (1971),  ORNL  has  disposed  of  about 
600  000  gal  of  concentrated.  Intermediate  level,  liquid  radioactive  waste 
containing  about  400  000  Cl. 

After  many  years  of  health  physics  research  (13]  on  the  disposal  of 
solid  radioactive  waste  in  bedded  salt  formations  in  Kansas,  this  method 
has  been  proposed  for  ultimate  waste  disposal  because  it  appears  to  be  safe 
and  practical.  The  USAEC  has  requested  authorization  of  a national  de- 
monstration waste  repository  near  Lyons,  Kansas.  Our  health  physics 
studies  have  indicated  the  safety  of  this  method  of  disposal  by  confirming 
the  integrity  of  the  salt,  the  low  chlorine  formation,  the  slow  deformation  of 
the  salt  columns  in  the  mine  when  under  added  stress  of  temperature  and 
radiation,  and  the  ability  of  the  salt  formations  to  dissipate  adequately  the 
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heat  from  the  radioisotopes  and  from  the  stored  energy  (Wlgner  energy)  In 
the  salt  structures.  The  operation  of  this  facility  will  consist  of  excavating 
rooms  in  the  salt  formations  and  burying  containers  of  solid  radioactive 
waste  in  holes  that  have  been  drilled  in  the  floors  of  these  rooms.  Remote 
control  equipment  and  specially  designed  vehicles  are  used  in  these  operations 
to  reduce  exposure  of  the  mine  operators  to  negligible  levels.  After  a room 
floor  has  been  filled  with  radioactive  sources,  it  will  be  backfilled  with  loose 
salt.  In  a matter  of  a few  decades,  the  loose  salt  in  the  backfilled  rooms 
will  be  compressed  and  annealed  into  a solid  mass  again,  thus  encasing  and 
sealing  the  radioactive  material  in  a self- sealing  formation  where  it  will  be 
isolated  safely  from  the  environment  for  thousands  of  years  while  it  decays 
to  stable  Isotopes.  We  are  confident  of  this  course  of  events  because  the 
salt  could  not  have  been  here  in  the  first  place  unless  during  the  past 
millions  of  years  it  has  been  Isolated  from  large  volumes  of  water.  This 
project  is  currently  being  considered  in  the  US  Congress.  If  it  is  authorized 
for  fis cal  year  1972,  acquisition  of  the  site  and  detailed  design  will  com- 
mence about  Oct.  1971.  Construction  will  begin  in  the  spring  of  1973  after 
all  safety  reviews  have  been  completed.  If  the  schedule  at  present  envisaged 
holds,  and  if  no  unexpected  findings  change  our  present  view  that  the  salt  will 
adequately  contain  solid  wastes,  limited  disposal  operations  will  begin  in 
1976  and  will  continue  to  the  end  of  the  century.  During  this  period,  the 
facility  will  handle  and  store  solidified,  high-level  fission  product  wastes 
from  the  US  nuclear  power  industry  plus  about  20  million  cubic  feet  of 
packaged  solid  wastes  contaminated  with  long-lived  transuranium  isotopes 
generated  primarily  at  AEC  installations.  In  the  meantime,  a more  limited 
use  of  salt  for  the  disposal  of  radioactive  materials  has  been  adopted  and  is 
currently  being  practiced  for  the  isolation  of  low-level  solid  wastes  in  the 
Asse  II  mine  near  Hanover,  Federal  Republic  of  Germany.' 


ENVIRONMENTAL  SAMPLING  TECHNIQUES  USED  IN  EARLY 
HEALTH  PHYSICS  PROGRAMS 


I am  sure  it  is  clearly  understood  without  repeating  this  Symposium 
on  Rapid  Methods  for  Measurement  of  Radioactivity  in  the  Environment  that 
the  best  way  of  handling  situations  requiring  rapid  measurements  in  emergen- 
cies is  to  apply  the  first  health  physics  principle:  namely,  use  appropriately 

designed  equipment  kept  in  proper  maintenance  and  use  well-thought-out 
procedures  by  adequately  trained  personnel  to  avoid  emergencies  and  ac- 
cidents of  all  types;  it  is  much  easier,  less  costly  and  better  for  public 
relations  to  avoid  accidents  than  to  provide  adequately  for  them  after  they 
have  occurred.  Some  accidents  lead  to  a loss  of  property,  which-at  times 
is  difficult  if  not  Impossible  to  replace,  and  even  to  loss  of  life.  However, 
we  must  never  forget  that  because  of  imperfections  in  machinery  and  falli- 
bilities of  man,  if  an  accident  can  happen,  it  eventually  will  happen.  The 
health  physicist  must  be  prepared  in  advance  to  handle  such  an  accident 
swiftly  and  adequately.  One  of  the  best  ways  of  implementing  the  capability 
for  handling  emergencies  is  to  build  into  existing  health  physics  environmental 
sampling  programs  systems  and  techniques  which  can  be  adapted  to  rapid 
analysis.  In  this  Symposium,  new  equipment  and  techniques  for  rapid  ana- 
lyses are  discussed  by  others,  so  I will  limit  this  part  of  my  discussion  to 
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mentioning  a few  of  the  early  Instruments  and  environmental  sampling  tech- 
niques so  that  we  can  appreciate  better  from  the  papers  that  follow  how  old 
equipment  and  well-tried  techniques  can  be  and  have  been  modified  and 
augmented  to  provide  the  required  speed  of  sample  analyses  during  the  time 
of  an  emergency. 

If  there  is  a serious  accident  in  a reactor  or  chemical  facility,  it  is 
likely  to  be  apparent  immediately  that  there  Is  an  emergency  requiring  rapid 
environmental  sampling,  but,  unfortunately,  one  cannot  always  be  sure  by 
what  means  it  will  become  apparent  first  that  there  is  a radiation  emergency 
requiring  information  from  rapid  sample  analysis.  No  one  system  of  data 
collection  and  sample  analysis  is  adequate,  and  usually  input  from  many 
sources  of  information  is  required  as  an  acceptable  basis  of  confidence  in  the 
results  and  their  Interpretation.  Health  physics  surveyors  in  various  areas 
of  an  operation  are  frequently  the  first  to  sound  the  alarm  of  an  impending 
environmental  contamination  emergency.  Sometimes  it  is  the  output  in- 
formation received  at  the  central  instrument  panel  of  the  facility  that  sounds 
the  first  warning  of  high  activity  or  a rapidly  rising  activity  in  an  exhaust 
stack,  holding  pond  or  downwind  in  the  neighbourhood  of  a health  physics 
monitoring  station.  Frequently,  many  of  our  area  monitoring,  perimeter 
monitoring  and  outlying  monitoring  stations  provide  early  readings  which 
caution  the  need  for  certain  modifications  in  plant  operations  or  indicate  a 
developing  inefficiency  in  a filter  system,  thus  giving  warning  of  Impending 
events  or  accidents  which  are  avoided  by  immediate  remedial  action  on  the 
part  of  the  health  physicist  and  co-operating  plant  employees.  Such  warnings 
may  come  from  indirect  evidence  such  as  the  buildup  of  a radionuclide  In 
river  mud,  the  increase  in  levels  of  radioactivity  in  fish  or  crustaceans  in 
the  river  or  the  radioactivity  in  birds  that  may  be  using  the  settling  ponds 
for  a halt  during  their  migration.  Sometimes  there  are  sharp  rises  in  the 
number  of  radioactive  particles  on  the  collection  trays,  gum  paper  collectors 
and  filter  paper  of  the  air  samplers.  From  a proper  distribution  of  such 
samplers  about  the  perimeter  of  an  operation,  it  is  easy  very  quickly  to 
differentiate  between  the*  rises  in  activity  due  to  plant  operations  and  those 
due  to  weapons  testing  in  some  remote  part  of  the  world.  Regardless  of  the 
source  of  information  which  suggests  the  development  of  an  environmental 
contamination  problem,  the  methods  of  rapid  sample  analysis  discussed  in 
this  Symposium  should  be  well  developed  and  on  a standby  operational  basis 
ready  to  be  placed  in  operation  immediately  in  providing  quantitative  analyti- 
cal information  at  the.earllest  possible  moment.  One  extremely  useful 
method  of  early  rapid  location  of  areas  of  radioactivity  and  of  giving  some 
information  of  the  magnitude  of  the  contaminant  in  various  parts  of  the 
environment  and  surrounding  communities  is  that  of  aerial  surveys.  Some 
of  the  earliest  work  in  the  development  of  airborne  radiation  monitoring 
equipment  was  done  (1949)  by  Davis  and  Reinhardt  of  our  Health  Physics 
Division  [14).  These  instruments  were  developed  for  sampling  the  air  as 
well  as  measuring  the  radiation  shine  from  the  ground.  In  more  recent 
years,  these  instruments  have  been  improved  and  developed  such  that  they 
have  extreme  sensitivity  and  reliability  for  locating  weak  sources  on  the 
ground  and  identifying  the  radionuclide  involved.  As  would  be  expected, 
most  such  equipment  can  be  conveyed  equally  well  by  truck  or  boat,  thus 
bringing  the  sampling  and  measuring  devices  to  the  samples  in  situ  in  time 
of  emergency  and  providing  very  rapid  feedout  of  information  to  those  who 
must  make  decisions  which  may  involve  evacuation,  restrictions  in  the  use 
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of  certain  food  and  water  supplles#  etc.  Such  equipment  must  be  ready  to 
operate  reliably  on  a moment's  notice  if  it  is  to  serve  its  most  useful  function  ~ 
in  time  of  emergency,  i.e.  to  evaluate  the  seriousness  of  environmental 
contamination. 

During  the  past  20  years,  all  major  reactor  laboratories  in  the  world 
have  been  developing  and  implementing  the  use  of  various  types  of  nuclear 
accident  dosimeters.  Although  the  detectors  used  In  the  various  systems  are 
quite  different  and  serve  other  functions  from  those  designed  to  assess 
radioactivity  in  the  environment,  the  auxiliary  counting  equipment  and  other 
laboratory  facilities  used  in  processing  nuclear  accident  dosimeters  and 
evaluating  the  results  are  very  .similar  and  certainly  in  some  cases  they  are 
the  same  as  those  used  in  rapid  methods  of  measuring  radioactivity  In  the 
environment.  Perhaps  in  some  of  the  papers  that  follow,  this  tie-in  of 
equipment  and  facilities  which  tends  to  reduce  the  cost  of  preparedness  of  a 
laboratory  to  handle  adequately  emergencies  (both  foreseen  and  unforeseen) 
will  be  mentioned.  For  the  past  few  years,  those  responsible  for  nuclear 
accident  dosimetry  at  the  various  nuclear  facilities  in  many  countries  of  the 
world  have  been  meeting  under  the  sponsorship  of  the  International  Atomic 
Energy  Agency  at  our  health  physics  reactor  facility  and  at  sirinilar  facilities 
in  other  countries  to  compare  and  calibrate  the  various  emergency  dosimeter 
systems.  I believe  these  comparison  and  calibration  studies  have  been  most 
useful  because  each  year  these  programs  are  conducted  we  find  less  deviation 
in  instrument  results  and  more  reliable  and  rapid  feedout  of  information 
following  exposure  of  the  nuclear  accident  dosimeters  to  various  types  and 
combinations  of  ionizing  radiation.  Perhaps  it  would  be  in  order  to  suggest 
that  it  might  serve  a useful  function  if  there  could  be  similar  comparisons 
and  calibrations  of  rapid  methods  for  measuring  radioactivity  in  the 
environment. 

HEALTH  PHYSICS  MUST  AID  IN  MINIMIZING  RELEASE  OF 
RADIONUCLIDES  TO  THE  ENVIRONMENT 

ICRP  (15)  in  its  publications  had  Indicated  that  it  would  be  virtually 
impossible  for  a health  physicist  to  follow  in  detail  all  the  approximately 
800  radionuclides  that  could  be  released  from  a reactor  and  its  associated 
operations.  Similarly,  it  Indicated  the  Impossibility  of  following  all  the 
food  chains  in  the  environment  and  of  studying  carefully  all  the  various 
population  groups.  Fortunately,  it  has  shown  that  such  comprehensive 
studies  are  not  necessary  in  ensuring  adequate  protection  of  those  living  in 
the  environment  of  these  operations.  It  has  provided  a simplified  procedure 
that  health  physicists  can  follow  by  which  they  can  judge  the  adequacy  of 
their  environmental  monitoring  program.  It  Involves  three  steps;  (1)  deter- 
mination of  the  critical  radionucllde(s)  that  may  be  released  routinely  or 
during  accidents  involving  the  reactor  or  associated  facilities;  (2)  a study 
of  the  critical  pathways  by  which  these  radionuclides  may  result  in  appreci- 
able radiation  exposure  to  man;  and  (3)  an  evaluation  of  exposure  to  the' 
critical  segment  of  the  population. 

Health  physics  responsibilities  begin  long  before  the  construction  of  a 
reactor  and  associated  facilities  when  background  measurements  are  made 
which  are  to  serve  to  normalize  and  compare  ail  future  measurements.  The 
senior  health  physicist  should  be  involved  in  a major  way  In  the  purchase  of 
radiation  protection  devices  and  Instruments,  the  establishment  of  procedures 
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which  can  be  expected  to  minimize  occupational  and  environmental  exposure, 
and  in  the  preparation  of  potential  accident  evaluation  reports  in  which 
assessments  are  made  of  the  maximum  credible  accident  and  its  consequences, 
I believe  all  too  often  it  is  not  recognized  soon  enough  that  the  senior  health 
physicist  can  play  a major  role  In  developing  the  proper  public  attitudes  and 
ensuring  In  the  eyes  of  the  public  the  acceptability  of  a nuclear  power  plant 
or  associated  facilities  in  its  community.  The  health  physicist  who  is  en- 
couraged to  play  a major  role  in  the  reactor  safety  program  will  develop  a 
list  of  radionuclides  in  the  order  of  decreasing  priority  in  terms  of  the  part 
they  would  be  expected  to  play  in  causing  exposure  to  employees  and  to 
persons  living  in  the  neighbouring  environment  during  routine  operations  of 
the  reactor  and  associated  facilities  and  if  an  accident  occurs. 

One  cannot  state  with  certainty  the  consequences  of  low-level  exposure 
of  populations  from- routine  operations  of  reactors  or  exposure  during  the_ 
unlikely  event  of  a major  accident.  In  assessing  the  consequences  of  any 
radiation  exposure,  ICRP  [16]  takes  the  position  that  the  most  prudent 
assumption  is  that  there  is  a linear  relationship  between  dose  and  effect. 

- During  the  last  few  years,  a large  mass  of  data  has  been  collected  in  several 
countries  which,  although  it  does  not  prove  a linear  relationship  between 
dose  and  effect,  suggests  very  strongly  it  is  reasonable  to  assume  this 
relationship.  Hempelmann  (17]  has  indicated  from  his  studies  of  several 
population  groups  ranging  in  thyroid  dose  from  1200  rad  down  to  20  rad 
that  (1)  the  dose  response  of  thyroid  tumours  is  linear  in  the  low  dose  range, 
and  (2)  there  is  no  threshold  or  at  least  the  threshold  is  below  20  rad. 

Stewart  and  Kneale  (18],  Brian  MacMahon[19]  and  many  others  (20]  have 
reported  an  increased  incidence  of  leukaemia  of  30-50%  among  children 
whose  mothers  were  exposed  to  1 or  2 rad  of  diagnostic  dose  during  pregnancy. 
Although  studies  of  Russell  [21]  have  indicated  a rate  dependence  for  expo- 
sure to  mice  below  dose  rates  of  5000  R/h,  the  average  drop-off  in  point 
mutation  frequency  at  low  dose  rates  for  the  two  sexes  is  only  by  a factor  of 
about  1/6,  and  there  is  no  evidence  of  any  further  drop-off  in  mutation  fre- 
quency at  lower  dose  rates.  In  dealing  with  estimates  of  risks  due  to  radiation, 
I have  therefore  chosen  to  deal  with  numbers  such  as  those  provided  by  the 
ICRP  (22,  23)  on  the  assumption  of  a linear  relationship  between  dose  and 
effect. 

When  making  estimates  of  the  radiation  risk  to  the  population  from  the 
nuclear  energy  industry,  I think  in  all  fairness  we  should  make  comparisons 
also  of  the  radiation  risk  to  the  population  from  the  other  more  important 
sources  of  ionUlng  radiation  exposure.  In  Table  II  I have  compared  the  risk 
from  medical  diagnosis  in  the  United  States  of  America  with  that  of  routine 
exposure  in  the  nuclear  energy  industry.  In  obtaining  the  figures  given  in 
this  table,  I have  used  the  preliminary  estimates  from  the  1970  survey  of 
the  US  Public  Health  Service  (5]  of  the  genetically  significant  dose  to  the 
United  States  population  from  medical  diagnosis.  In  the  case  of  somatic 
exposure,  I have  used  the  data  from  the  1964  survey  of  the  US  Public  Health 
Service.  Since  the  GSD  from  medical  exposure  went  up  from  55  mrem/yr  [4] 
in  1964  to  an  estimated  95  mrem/yr  in  1970,  I probably  have  underestimated 
the  risk  of  somatic  damage  from  medical  diagnosis  by  a factor  of  2.  The 
larger  figure  of  genetic  deaths  per  year  (76  000)  from  medical  diagnosis  is 
the  number  of  genetic  deaths  introduced  into  the  population  per  year  from 
the  GSD  of  95  mrem/yr.  Most  of  these  deaths  would  make  their  appearance 
in  future  generations.  By  comparison,  it  is  assumed  the  present  dose  to  the 
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TABLE  II.  COMPARISON  OF  CONSEQUENCES  OF  X-RAY  DIAGNOSTIC 
EXPOSURE  AT  PRESENT  RECEIVED  BY  THE  US  POPULATION  WITH 
THE  CONSEQUENCES  OF  A CONTINUOUS  EXPOSURE  FROM  ALL 
NUCLEAR  INDUSTRIES  OF  0.5%  OF  THE  ALLOWED  170  mrem/yr 
(0.85  mrem/yr) 


Types  of  radiation  damage 

Consequences  of  medical  X-ray 
diagnostic  exposure  at  present 
received  by  US  population 

(deathi^r) 

Consequences  of  hypothetical 
exposure  of  0. 85  mrem^r 
to  US  population  from 
nuclear  Industries 
(deaths^r) 

Genetic 

1900*  to  76000b 

3*  to  120b 

Leukaemia 

500 

3 

Thyroid  cancer 
(a)  from  denul  X-rayt 

16c  to  (160) 

0.2C  to(2) 

(b)  from  thorax  X-rays 

2°  to  (20) 

Other  cancer 

500 

3 

Life  shortening 

1200 

8.5 

Total  deaths  (~) 

4100  to  78000 

18  to  140 

* This  Includes  only  fine  generation  genetic  deaths  and  assumes  the  factor  of  l/>  does  not  apply  to  the 
high  dose  rates  ordinarily  used  in  medical  X-ray  diagnosis  but  does  apply  at  the  very  low  dose  rate  of 
0.85  mrem  which  would  be  delivered  during  the  year. 

b This  includes  genetic  deaths  in  40  subsequent  generations  and  assumes  the  genetic  recovery  factor  of 
1/5  does  not  apply  in  the  case  of  man  for  medical  diagnostic  exposure  but  does  apply  at  the  very  low  dose  rate 
of  0.85  mrem/yr. 

c This  is  assuming  90^  of  thyroid  cancers  are  cured  by  medical  treatment  and  so  are  not  Included  in 
this  number.  The  numbers  In  parentheses  include  all  thyroid  cancers. 

US  population  from  all  the  nuclear  energy  industries  is  less  than  0.5%  of  the 
170  mrem/yr  suggested  by  ICRP  [16]  as  an  average  GSD  to  a population.  On 
this  basis  and  according  to  the  linear  hypothesis,  there  would  be  in  the 
United  States  of  America  18  deaths/yr  and  140  deaths  introduced  into  the 
population/yr,  These  numbers  are  the  deaths  that  would  be  expected  on  the 
linear  hypothesis  as  a consequence  of  both  occupational  and  environmental 
exposure  (non-occupational  exposure)  from  the.  entire  nuclear  energy  industry 
(i.e,  from  operations  in  all  the  national  laboratories  doing  reactor  research, 
all  exposure  from  the  nucleaV  power  plants,  and  from  the  plants  fabricating 
and  reprocessing  reactor  fuel  elements  and  from  the  radioactive  waste  dis- 
posal operations).  In  this. case,  deaths  from  somatic  damage  resulting  from 
exposure  of  workers  in  the  uranium  mines  of  the  Colorado  Plateau  are  ex- 
cluded from  Table  II  but  included  in  the  deaths  from  high  exposure  rate  in 
Table  III. 


HEALTH  PHYSICS  AND  RADIATION  ECOLOGY 

The  previous  section  dealt  primarily  with  problems  relating  to  critical 
radionuclides,  and  this  section  deals  with  the  problem  of  critical  pathways 
and  the  fate  of  these  radionuclides  once  they  are  released  into  the  environ- 
ment. When  E.G,  Struxness,  Orlando  Park  and  I almost  20  years  ago 
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TABLE  III.  DEATHS/YR  IN  THE  UNITED  STATES  OF  AMERICA  FROM 
ALL  SOURCES  OF  EXPOSURE  TO  IONIZING  RADIATION  (ESTIMATES 
BASED  ON  ICRP  LINEAR  HYPOTHESIS) 


Deaths^r 

Deaths  introduced^ 
to  population 

Low  exposure  rate 

Natural  background 

5000 

(20  000) 

Weapons  fall-out 

30 

(160) 

Nuclear  industry  (routine  orations) 

20 

(1*0) 

All  other  exposure 

10 

(70) 

High  exposure  rate 

Medical  (diagnostic)3 

4000 

(80  000) 

Medical  (therapeutic)4 

800 

(8000) 

Uranium  miner  lung  carcinoma13 

10 

v 

Radiation  criticality  accidents3 

0.3 

Total 

10000 

(110  000) 

* Average  doe  rate  assumed  to  be  sufficiently  high  that  the  factor  of  1/6  does  not  apply, 
k Average  dose  rate  assumed  to  be  sufficiently  low  that  the  factor  of  1/6  applies. 


established  the  first  radiation  ecology  research  program  of  the  AEC  at 
Oak  Ridge  National  Laboratory,  we  ran  into  opposition.  This  was  at  a time 
when  few  people  knew  the  meaning  of  the  word  "ecology”  and  before  many 
persons  recognized  the  necessity  of  obtaining  more  information  on  the 
critical  pathways  of  these  radionuclides  in  various  food  webs,  and  especially 
the  pathways  leading  to  man.  The  first  criticism  of  our  early  proposal  for 
a radiation  ecology  program  was,  "Why  should  we  be  concerned  about  these 
ecosystems?  Certainly  man  was  the  most  important  element  of  concern  in 
the  environment.  So  long  as  we  protected  him,  we  need  not  be  concerned 
with  the  effects  of  radiation  on  other  organisms."  The  fallacy  of  such  an 
argument  is  so  obvious  today  that  it  needs  no  comment.  All  of  us  are  acutely 
aware  that  man  can  be  eliminated  from  the  ecosystem  indirectly  and  perhaps 
just  as  easily  as  by  the  direct  effects  of  environmental  insults  such  as  ex- 
cessive ionizing  radiation.  Another  criticism  was,  "It  takes  105  or  more 
rems  to  destroy  bacteria  and  fungi,  so  why  should  we  be  concerned  when  it 
takes  only  about  600  rem  to  destroy  man?  So  long  as  man  is  not  harmed, 
we  need  not  worry  about  these  other  elements  of  the  environment."  Since 
that  time,  of  course,  it  has  been  learned  that  it  takes  relatively  low  doses 
to  eliminate  many  microorganisms  in  the  environment.  In  some  cases, 
it  may  take  large  doses  to  destroy  the  individual  but  relatively  low  doses  to 
prevent  its  reproduction.  Today,  we  know  that  even  some  plants  such  as 
the  pine  tree  have  a mid- lethal  dose  about  equal  that  for  man.  Another 
response  which  in  retrospect  seems  difficult  to  believe  was,  "Why  not  just 
dilute  the  radionuclides  by  a factor  of  106,  dump  them  in  the  rivers  and 
forget  about  them?"  Our  answer  then  was  we  thought  there  might  be  factors 
of  reconcentration  of  a hundred  or  more,  and  we  did  not  feel  this  would  be  a 
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safe  procedure.  Today,  we  know  that  32Pcan  be  concentrated  in  skeletons  of 
fish,  and  iodine  can  be  concentrated  in  milk  by  factors  of  104to  105  above 
those  in  the  environment  (i.e.  in  the  water  and  air  respectively),  and  so 
rather  generous  dilution  factors  might  be  lost  under  such  environmental 
circumstances.  The  response  we  received  to  our  proposal  for  a radiation 
ecology  program  which  seemed  just  as  absurd  then  as  it  does  today  was, 

"Why  worry  about  destroying  bacteria,  fungi,  arthropods,  etc.?  It  would  be 
a good  thing  to  get  rid  of  them."  Fortunately,  today,  it  does  not  require 
any  great  effort  to  convince  those  in  authority  of  the  need  for  radiation  ecology. 
In  fact,  these  programs  are  receiving  very  strong  support  by  the  USAEC  and 
other  government  agencies.  I consider  such  programs  an  important  part  of 
health  physics.  Most  biological  research  with  mammals  is  conducted  with 
inbred  animals  while  man  is  a wild  species,  and  this  alone  speaks  strongly 
for  ecological  studies  of  various  forms  of  life  in  a wild  environment. 

In  this  short  discussion,  it  would  be  impossible  even  to  list  all  the 
interesting  highlights  of  the  Oak  Ridge  National  Laboratory  radiation  ecology 
program.  One  study  of  considerable  interest  was  concerned  with  a common 
redworm  (Chironomus  tentans  larvae)  [24)  which  lives  in  the  mud  of  White 
Oak  Lake.  These  worms,  with  an  average  life  cycle  of  about  30  d,  have 
been  exposed  at  an  average  dose  rate  of  230  rad/yr  for  about  150  generations," 
and  we  thought  it  would  be  of  interest  to  study  the  effects  of  these  relatively 
large  doses  of  radiation  on  many  generations  of  these  organisms.  Studies 
were  conducted  of  the  chromosomal  aberrations  in  the  salivary  glands  of 
these  worms,  and  it  was  found  that  this  radiation  exposure  apparently  has 
increased  the  variety  of  these  aberrations  but  not  the  number.  The  newly 
occurring  aberrations  are  eliminated  by  selection  or  genetic  drift  and  are 
not  maintained  in  the  gene  pool  of  the  population.  In  order  to  study  a compar- 
able population  of  humans,  investigations  would  have  to  go  back  thousands  of 
years  before  the  time  of  Christ.  Perhaps  these  studies  suggest  that  in  a 
mammalian  population  radiation  would  be  expected  to  increase  the  variety  of 
chromosomal  aberrations  but  that  there  would  be  on  the  average  only  a 
certain  number  of  new  aberrations  plus  the  endemic  ones  that  could  be 
tolerated  in  a surviving  population.  The  study  of  freshwater  clams  [25] 
showed  striation  buildup  of  strontium  in  the  shells  which  was  very  interesting 
and  suggested  this  biological  dosimeter  as  a mechanism  for  estimating  the 
past  history  of  a stream  in  terms  of  its  burden  of  9<&r.  We  never  learned 
why  the  pipe-organ  mud-dauber  wasps  [26]  seem  to  prefer  to  build  their 
nests  of  radioactive  mud  from  White  Oak  Lake  while  the  black- and -yellow 
mud-dauber  wasps  seem  carefully  to  avoid  this  radioactive  mud.  Neither 
was  it  understood  why  10  000  rad  of  soco  gamma  radiation  reduces  the  mean 
life  of  caged  honey  bees  (27)  in  laboratory  experiments  by  less  than  50%, 
but  it  requires  only  5000  rad  to  completely  destroy  a bee  hive  consisting  of 
a highly  organized  social  environment  such  as  that  in  which  man  lives.  I do 
not  wish  to  leave  the  impression  that  radiation  ecology  only  raises  questions 
and  does  not  answer  them;  quite  the  contrary,  it  has  provided  extremely 
valuable  guidance  in  many  problems  relating  to  radioelements  in  the  environ- 
• ment.  As  can  be  expected  in  an  active  research  program,  however,  it  has 
raised  many  Important  questions  which  have  not  yet  been  answered  but 
perhaps  would  never  have  been  asked  until  too  late  unless  such  programs 
were  in  existence.  Once  it  is  known  which  are  the  more  Important  radio- 
nuclides likely  to  be  released  into  the  environment,  radiation  ecology  studies 
in  the  laboratory  and  in  the  field  are  the  only  satisfactory  means  by  which 
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one  can  be  assured  that  the  critical  pathways  leading  to  man  will  not  concen- 
trate them  in  such  a manner  as  to  seriously  damage  man's  environment 
including  his  food  web  and  man  himself. 


HEALTH  PHYSICS  HAS  A MAJOR  ROLE  IN  IDENTIFYING  CRITICAL 
SEGMENTS  OF  THE  POPULATION 

As  indicated  above,  the  third  requirement  of  ICRP  for  an  adequate 
radiation  environmental  program  associated  with  a nuclear  power  operation 
is  that  of  identifying  the  critical  segment  of  the  population.  This,  I believe, 
is  the  most  important  of  the  three  parts  of  tKe  problem  as  defined  by  ICRP, 
but  in  some  respects  it  is  the  most  difficult.  The  critical  segment  of  the 
population  may  be  a certain  age  group;  it  may  be  the  in  uterally  exposed 
individuals  or  it  may  be  persons  with  certain  diseases.  The  critical  popu- 
lation may  be  Individuals  in  whom  the  critical  body  organ  is  small,  and  yet 
such  individuals  have  the  same  uptake  of  the  radionuclide  as  the  average 
Individual  leading  to  higher  concentrations  in  this  organ.  A case  in  point  is 
131I  which  concentrates  in  the  thyroid  of  the  young  child  which  is  about  10% 
the  mass  of  the  adult  thyroid.  In  addition,  the  child~may  drink  more  131I- 
bearing  milk  and  have  a higher  thyroid  radiosensitivity  than  the  adult.  The 
critical  segment  of  the  population  may  be  a group  of  people  who  have  certain 
customs  or  religious  habits  that  cause  them  to  eat  certain  food  with  high 
concentrations  of  one  or  more  of  the  radionuclides.  Some  Welsh  people, 
for  example,  eat  seaweed  contaminated  with  radionuclides  discharged  from 
the  Windscale  operation  into  the  Irish  Sea.  If  a radionuclide  adds  appreci- 
ably to  the  genetic  dose,  the  critical  segment  of  the  population  obviously 
consists  of  the  persons  of  childbearing  age.  The  weight  and  sex  of  an  in- 
dividual can  be  important  factors  determining  the  uptake,  distribution  and 
radiosensitivity  of  an  individual.  Much  of  the  information  needed  Iri  identi- 
fying the  critical  segment  of  a given  population  may  be  missing,  and  this 
means  certain  experimental  data  must  be  collected  from  the  population  which 
is  to  be  exposed.  The  internal  dose  handbook  of  ICRP  [28)  contains  useful 
data  on  the  uptake,  distribution  and  elimination  of  radionuclides  in  the 
human  body  but  almost  no  data  on  the  variation  of  these  parameters  with  age, 
sex  and  eating  habits  of  the  population.  ICRP  has  under  preparation  a 
"Reference  Man  Report"  (Snyder,  chairman),  and  this  should  provide  a 
wealth  of  data  for  making  some  of  the  calculations  necessary  in  identifying 
critical  members  of  the  population.  One  of  the  finest  programs  which  has 
been  conducted  leading  towards  the  identification  of  the  critical  segments  of 
the  population  was  that  by  Honstead  at  Hanford  (29).  I would  urge  health 
physicists  to  read  the  reports  describing  this  program  and  make  similar 
measurements  in  their  locality  to  enable  them  to  estimate  the  dose  received 
by  individuals  in  the  environment  of  reactor  operations.  At  Hanford,  a 
mobile  shadow- shield  Instrument  mounted  in  the  back  of  a van  truck  was 
used  to  measure  the  body  burdens  of  plant  employees,  school  children, 
persons  selected  at  random  from  the  population  and  fishermen  with  diets  that 
might  be  expected  to  lead  to  unusually  large  internal  doses  from  the  accumu- 
lation of  radionuclides  discharged  by  the  Hanford  plants  into  the  Columbia 
River.  This  study  showed  not  only  which  persons. are  likely  to  be  the  critical 
segments  of  the  population  but  provided  information  on  the  critical  pathways 
of  radionuclides  to  these  populations.  For  example,  studies  indicated  the 
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of  eating  fish,  eggs,  chickens,  wild  game,  milk  and  leafy  fresh 
that  would  be  expected  to  accumulate  relatively  large  concen- 
of  certain  radionuclides  from  the  Hanford  environment.  A very 
Tillable  and  perhaps  unexpected  dividend  of  the  Hanford  program  was  the 
£reat  improvement  in  public  relations.  Through  this  program,  the  popu- 
lation in  the  environment  of  Hanford  was  able  to  participate  in  the  health 
physics  evaluation  of  the  radiation  problem  and  was  given  a better  basis  on 
which  to  judge  the  relative  risk  of  radioactive  contaminants  in  the  environ- 
ment. They  learned  that  the  dose  they  received  from  the  Hanford  operations 
was  only  a part  of  that  from  fall-out  from  testing  of  nuclear  weapons  and  a 
small  fraction  of  that  from  medical  diagnosis. 

Finally,  I would  like  to  point  out  that  ICRP  has  set  the  population  dose 
limit  primarily  in  terms  of  500  mrem/yr  to  the  individual  and  an  average  of 
170  mrem/yr  to  a given  population.  In  setting  these  radiation  protection 
standards  some  years  ago  {16,  30),  ICRP  gave  special  consideration  to  the 
genetic  risk  or  the  genetically  significant  dose.  More  recent  evidence, 
however,  indicates  that  the  genetic  risk  is  somewhat  less  and  the  somatic 
risk  somewhat  greater  than  we  thought  earlier.  The  relatively  increased 
concern  for  somatic  damage  derives  from  the  fact  that  RusselPs  [21] 
experiments  in  mice  indicate  the  mutation  frequency  decreases  by  a factor  of 
1/6  at  low  dose  rates.  Also,  the  high  incidence  of  malignancies  among 
children  diagnostically  exposed  to  1 to  3 rem  in  utero  suggests  that  a dose 
to  the  individual  of  500  mrem/yr  may  not  offer  much  margin  of  safety. 

In  conclusion,  I believe  the  present  radiation  protection  standards  are 
reasonable  and  satisfactory  in  spite  of  the  fact  that  they  may  not  contain  a 
large  factor  of  safety.  I must  be  quick  to  state,  however,  that  I believe  they 
are  acceptable  only  so  long  as  we  continue  our  present  practice  of  main- 
taining occupational  exposures  and  exposures  of  members  of  the  population- 
at-large  far  below  the  recommended  dose  limits.  As  Indicated  above,  the  average 
dose  received  at  present  by  the  population  in  the  United  States  of  America  from 
nuclear  power  operations  is  less  than  1 mrem/yr  in  comparison  with  an 
estimated  genetically  significant  medical  dose  of  95  mrem/yr  and  a signi- 
ficant organ  dose  of  about  200  mrem/yr  from  medical  diagnosis.  I believe 
it  is  of  the  utmost  importance  in  our  country  that  medical  diagnostic  exposure 
of  the  population  be  included  as  part  of  the  170  mrem/yr  allowed  to  the 
average  member  of  the  population.  I believe  it  would  be  extremely  helpful  if 
an  appropriate  authority  in  each  of  the  major  countries  would  pro  rate  this 
170  mrem/yr  and  500  mrem/yr  to  the  various  sources  of  population  expo- 
sure.1 2 In  so  doing,  I would  urge  that  a large  fraction  of  the  170  mrem/yr 
(and  at  least  50  mrem/yr)  be  set  aside  as  a reserve  for  future  unexpected 
applications.  It  would  seem  to  me  a reasonable  goal  would  be  to  assign  this 
170  mrem/yr  as  follows:  5 mrem/yr  for  diagnosis;  10  mrem/yr  for 

therapy;  10  mrem/yr  from  the  nuclear  energy  industry;  5 mrem/yr  from 
other  environmental  exposure;  and  10  mrem/yr  from  occupational  exposure 
including  that  in  the  nuclear  energy  industry;  the  rest,  130  mrem/yr,  could 
be  assigned  to  reserve.  Perhaps  it  will  be  towards  the  end  of  the  century 
before  such  a goal  can  be  attained  in  our  country  but  not  so  In  other  countries. 


1 The  USAEC  li  considering  setting  ime  fraction  of  this  500  mrem>yr  (perhaps  5 mrem/tyr)  as  the 

dose  limit  to  individual  members  of  the  population  living  in  the  neighbourhood  of  a nuclear  power  plant  as  a 
consequence  of  operations  of  the  plant. 
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For  example,  the  genetically  significant  dose  in  the  United  Kingdom  in  1957 
was  estimated  to  be  only  14  mrem/yr,  and  Adrian  [31]  has  indicated  that  it 
could  be  reduced  to  2 mrem/yr  if  all  the  radiological  departments  employed 
the  techniques  already  in  use  in  25%  of  the  departments  employing  better 
techniques  and  facilities. 

I foresee  in  the  years  ahead  that  health  physicists  will  play  an  even 
more  important  role  in  minimizing  energy  pollution  of  the  environment.  By 
convincing  the  public  that  nuclear  power  plants  are  far  safer  than  fossil  fuel 
plants,  and  encouraging  their  substitution  for  fossil-fuelled  plants,  they  can 
almost  eliminate  one  of  the  major  and  more  harmful  sources  of  pollution, 
oxides  of  sulphur.  Very  importantly,  they  can  at  the  same  time  reduce 
radioactive  contamination  of  the  environment.  For  example,  studies  of 
Martin,  Howard  and"  Oakley  [32]  have  shown  that  the  radiation  dose  per 
megawatt  of  electricity  from  the  radioactive  daughter  products  of  uranium 
and  thorium  to  persons  living  in  the  neighbourhood  of  a modern,  coal- fired 
plant  can  be  10  to  100  times  that  to  persons  living  in  the  neighbourhood  of  a 
pressurized  water  reactor  such  as  the  Connecticut  Yankee  (PWR)  power 
plant.  Thus,  the  health  physicist  must  endeavour  to  meet  the  power  needs  of 
the  future  with  nuclear  rather  than  fossil  fuel  not  only  to  reduce  chemical 
pollution  but  to  reduce  radiation  pollution.  At  the  same  time,  he  must  use 
his  influence  for  the  selection  of  the  safest  possible  nuclear  power  plants  and 
have  them  located  at  sites  where  there  will  be  a minimum  risk  to  persons 
living  in  the  environment.  Although  he  may  reduce  these  risks  to  an  ex- 
tremely low  value,  he  must  establish  emergency  procedures  such  that  in 
the  rare  event  of  a major  nuclear  accident  he  will  be  prepared  to  minimize 
the  consequences.  In  this  case,  rapid  methods  of  measuring  radioactivity  in 
the  environment,  the  subject  of  this  Symposium,  become  exceedingly 
important. 
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Mr.  Rogers.  Would  the  gentleman  permit  me  one  question?  Isn’t 
it  an  unacceptable  scientific  procedure  for  someone  else  to  change 
the  results  of  a scientist’s  paper?  Is  that  generally  accepted  in  the 
scientific  community? 

Dr.  Morgan.  No.  I would  say  that  is  very  irregular  for  the 
scientific  community. 

Mr.  Rogers.  Thank  you. 

Mr.  Ottinger.  Dr.  Sperling? 

Dr.  Sperling.  My  history  of  involvement  is  much  shorter.  Let  me 
divide  my  answer  into  two  parts,  the  first  part  dealing  with  people 
and  agencies,  the  second  part  dealing  with  regulation  and  law. 

When  I started  trying  to  compile  information  on  Smoky,  one  of 
the  first  agencies  I called  was  the  Defense  Nuclear  Agency.  I had 
my  secretary  make  the  initial  call  requesting  information  on 
Smoky.  I don’t  know  the  name  of  the  person  she  spoke  with,  but  he 
told  her  that  DNA  would  contact  me  within  a few  hours.  Instead, 
they  contacted  the  president  of  our  company.  My  secretary  was 
informed  by  his  secretary  that  DNA  wanted  to  know  what  I was 
doing.  I can’t  remember  whether  I had  a call  from  the  president 
himself  that  day,  but  I did  have  a call  from  him  2 or  3 weeks  later. 
He  questioned  me  in  detail  on  my  activities  in  connection  with 
Smoky.  I have 'a  lot  of  respect  for  the  president  of  our  company, 
and  I feel  his  attitude  at  that  time  was  one  of  factfinding.  But  I 
also  think  it  was  a response  motivated  by  the  DNA  phone  call. 

Mr.  Ottinger.  Was  the  company  the  same  company  you  are  with 
now? 

Dr.  Sperling.  Yes,  Science  Applications.  We  depend  to  a large 
degree  on  contracts  from  agencies  in  the  Defense  Department.  I 
think  DNA  is  one  of  our  oldest  customers. 

I filled  him  in  on  what  I had  done  to  that  point.  He  then  asked  if 
what  I was  doing  could  hurt  either  the  Defense  Department  or 
DNA,  I can’t  remember  which.  I said  the  radiation  exposure  levels 
might  have  been  higher  than  indicated  by  the  film  badges.  He  then 
switched  the  topic  of  conversation  to  what  seemed  like  small  talk, 
what  was  I doing,  et  cetera.  But  in  retrospect  I think  he  was  trying 
to  determine  if  I was  being  supported  by-  Defense  Department 
funds.  It  happened  that  I was  not. 

One  of  the  other  sources  I used  quite  extensively  was  professionl 
colleagues.  We  have  a number  of  people  in  our  company  who  have 
been  involved  with  nuclear  devices  and  weapon  test  data,  perhaps 
or  perhaps  not  going  back  to  Smoky  in  particular,  but  certainly  of 
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the  type  I was  looking  for.  It  is  frequently  reviewed  for  studies  and 
computer  calculations. 

I found  a certain  minority  of  physicists— who  I quickly  identified 
and  you  didn’t  talk  to  anymore — Who  either  lied  or  professed  igno- 
rance, and  who  I later  found  had  had  some  relevant  knowledge. 

I would  rather  not  go  into  very  specific  detail.  This  is  certainly 
just  an  atmosphere.  It  happens  too  fast  for  there  to  be  any  specific 
communication  or  direction  involved. 

Finally,  an  incident  occurred  last  week  that  I feel  obligated  to 
mention.  When  I first  knew  that  I was  to  appear  here  today  I went 
to  my  division  manager  and  asked  for  company  travel  funds.  I 
received  them.  When  ne  mentioned  this  to  his  superior,  the  group 
manager,  my  funds  were  withdrawn. 

The  reason  given  was  that  this  research  was  personal  and  not 
company  sponsored,  and  therefore  to  use  overhead  money  would 
not  be  consistent  with  government  auditing  procedures.  You  may 
have  noticed  that  in  my  statement  I was  very  clear  to  say  this  was 
personal  research.  Had  my  travel  funds  not  been  withdrawn  I 
would  probably  not  have  been  so  clear,  because  in  fact  there  is  a 
very  vague  dividing  line  between  company  and  personal  profession- 
al interests.  At  my  level,  a professional  interest  of  any  type  is 
likely  to  be  a company  interest.  This  Smoky  investigation  falls 
squarely  into  an  area  Where  the  company  has  contracts.  So  I was  a 
little  surprised  at  what  happened. 

The  second  part  of  my  ansWer  is  this:  In  order  to  obtain  classified 
documents— let’s  say  that  I would  like  to  obtain  material  from  the 
DASLAC  Library  in  Santa  Barbara,  the  repository  of  a number  of 
documents  that  bear  on  nuclear  tests— I would  need  a clearance, 
which  I have,  and  I would  need  a “need  to  know.” 

A need  to  know,  for  people  in  private  companies — and  I presume 
there  are'  analogous  rules  for  people  in  universities  and  founda- 
tions— means  an  active  contract  with  the  Defense  Department  and 
certification  from  the  cognizant  officer  that  the  contract  falls 
within  the  area  of  information  requested.  I understand  that  there 
is  a procedure  for  obtaining  information  without  an  active  con- 
tract, but  it  is  primarily  for  filling  gaps  within  a history,  of 
contracts. 

So  this  regulation  or  law— I am  not  sure  of  its  legislative 
status— means  no  one  can  look  at  classified  documents,  no  matter 
how  secure  they  are  as  U.S.  citizens,  unless  they  are  approved  by 
the  Defense  Department  with  funding.  It  seems  to  me  that  this  is  a 
very  serious  restriction  of  scientific  inquiry. 

Mr.  Ottinoer.  I want  to  thank  all  three  of  you  and  ask  if  you 
have  additional  information  that  would  bear  on  this  if  you  could 
supply  it  in  writing  to  the  committee.  I think  it  would  be  very 
helpful  to  us.  We  are  going  to  be  having  other  witnesses  who  are 
directly  involved  in  some  of  the  incidents  that  have  been  men- 
tioned here  today.  I understand  Dr.  Mancuso  will  be  before  us,  arid 
the  more  background  we  can  have  on  this  the  better  we  can  oper- 
ate, and  I think  maybe  we  can  act  perhaps  to  protect  you  and  those 
in  the  future  who  may  want  to  disclose  things  that  they  consider  to 
be  serious  matters  of  protection  of  public  health.  I hope  we  can. 

Mr.  Rogers.  The  committee  will  certainly  look  into,  that,  and  I 
would  also  like  staff  to  check  into  this  business  of  a rule  or  regula- 
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tion  that  people  cannot  have  access  even  though  they  have  security 
clearance  unless  they  are  doing  contracts  ana  the  contract  has  to 
be  approved  bv  the  Defense  Department.  It  seems  they  are  com- 
pletely closed  from  the  information  they  so  desire. 

Mr.  OmNOER.  I thank  you  for  your  indulgence,  Mr.  Chairman. 

Mr.  Rogers.  Mr.  Maguire,  thank  you  for  your  patience. 

Mr.  Maguire.  Thank  you,  Mr.  Chairman. 

Dr.  Morgan,  on  page  9 of  your  statement  you  say  you  are  amazed 
and  appalled,  those  are  the  words  you  use,  at  the  large  number  of 
scientists  who  in  spite  of  overwhelming  data  supporting  the  linear 
hypothesis  say  that  we  have  no  human  exposure  data  at  low  doses, 
that  the  hypothesis  is  too  conservative,  et  cetera. 

I wonder  if  you  would  expand  a little  bit  on  that.  You  have  used 
some  very  strong  language  there,  and  toll  us  a little  bit  more  about 
what  percentage  of  scientists  fall  in  this  category,  as  you  have 
experienced  it. 

Are  they  only  those  associated  with  ERDA  or  with  the  Depart- 
ment of  Energy,  now,  or  are  there  others,  and  if  you  could,  tell  us  a 
little  bit  about  why  you  think  this  is  so.  The  reason  I am  asking  is 
that  if  we  have  trouble  relying  on  the  integrity  of  the  scientific 
process  and  of  those  who  practice  the  scientific  method,  we  are  in 
very  serious  difficulty,  and  I wonder  if  you  would  amplify  that 
statement. 

Dr.  Morgan.  Yes,  Mr.  Maguire.  I am  sure  this  makes  it  very 
difficult  for  members  of  the  public  to  understand  what  is  true  and 
what  is  false  when  scientists  have  so  much  difficulty  agreeing 
among  themselves,  and  when  one  group  of  scientists  will  take  a 
mass  of  research  data  and  arrive  at  one  answer  whereas  another 
group  will  arrive  at  a contrary  position. 

I think  this  is  something  that  has  been  going  on  for  at  least  all  of 
my  professional  life  to  some  extent.  I was  a member  of  the  Interna- 
tional Commission  of  Radiological  Protection  for  a long  time,  I 
guess  some  20  years,  and  I am  now  an  emeritus  member. 

In  this  organization,  for  example,  I mentioned  Dr.  Muller,  the 
geneticist.  He  and  I worked  very  hard  for  the  passage  of  regulation 
or  recommendation  that  because  of  the  great  risk  of  exposure  to 
pregnant  women  and  to  the  fetus  that  certain  practices  should  be 
recommended  to  minimize  this  harm. 

One  of  the  recommendations  that  was  made  in  that  early  period 
was  called  the  10-day  rule.  That  reads,  paraphrasing  it  somewhat 
in  this  manner: 

That  where  practical  and  possible,  without  immediate  harm  to 
the  woman,  X-ray,  to  women  in  the  child  bearing  age  on  the  pelvic 
and  abdomen  region,  be  limited  to  the  10-day  interval  following  the 
beginning  of  menstruation.  It  seemed  to  Dr.-  Muller  and  myself 
that  this  was  a great  day,  a great  accomplishment,  but  following 
that  the  American  College  of  Radiology,  a group,  maybe  it’s  a 
question  of  who  are  scientists,  in  this  context  I am  Calling  radiolo- 
gists scientists,  certainly  as  a professional  group  they  did  not  sup- 
port this  position,  and  even  today  many  of  them,  feel,  that  this 
recommendation  is  not  substantial,  that  it  is  not  beneficial,  al- 
though from  my  many  contacts  overseas  I am  convinced  th$t  it  is 
practiced  rather  carefully  there,  and  that  the  scientists  there  do 
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believe  that  low  level  exposure  is  significant,  especially  to  the 
fetus. 

Mr.  Maguire.  What  I am  trying  to  get  at,  Doctor,  if  I may 
interject,  it  seems  to  me  in  your  statement,  particularly  since  you 
refer  to  those  associated  with  ERDA,  there  is  an  implication  that 
the  scientific  data  is  going  to  be  assessed  differently  by  people 
depending  on  who  is  paying  them  and  what  they  feel  their  obliga- 
tions are  to  whatever  group  it  is  that  they  are  related  to.  Is  that  a 
correct  reading  of  this  statement?  Do  we  have,  in  other  words, 
disagreements  among  scientists  in  cases  like  this  because  of  genu- 
ine differences  in  the  data  and  genuine  scientific  debates  about 
how  data  ought  to  be  evaluated,  or  do  we  have,  in  fact,  something 
quite  different,  namely,  people  telling  their  employers  or  the 
groups,  with  which  they  are  associated  what  they  believe  those 
employers  or  groups  wish  to  hear.  And  if  there  is  an  implication 
that  it  is  the  latter,  are  we  still  dealing  with  science  or  are  we 
dealing  with  something  else? 

Dr.  Morgan.  This  really  puts  it  on  the  line,  and  I think  this  will 
be  addressed  more  specifically  perhaps  on  February  8 when  Dr. 
Mancuso  specifically  is  before  us.  But,  if  I may  refer  to  that  at  this 
moment,  since  the  inception  of  that  program  to  evaluate  the  conse- 
quences or  possible  consequences  of  low  level  exposure  to  workers 
.at  Hanford  and  Oak  Ridge,  this  program,  Dr.  Mancuso’ s program  - 
was  set  up  under  Dr.  Mancuso  at  the  University  of  Pittsburgh,  and 
from  its  inception,  because  of  my  activities  in  this  field  from  the 
beginning  of  the  atomic  a£e,  I was  asked  to  be  a member  of  the 
advisory  committee  for  this  program.  So  I followed  it  with  great 
interest  from  its  very  beginning. 

The  program  progressed  for  many  years,  and  it  took  a long  time 
to  collect  this  data,  to  follow  these  persons  to  the  time  of  their 
death,  determine  from  death  certificates  the  cause  of  the  death,  to 
try  to  determine  the  dose  they  had  received  from  the  records,  but 
things  went  fairly  well  with  tne  Mancuso  program  until  a man  by 
the  name  of  Dr.  Samuel  Milham  with  the  Department  of  Social 
Health  and  Service  in  the  State  of  Washington  took  a look  at  the 
data  for  the  Hanford  workers  and  published  an  in-house  paper 
showing  that  there  was,  in  fact,  ah  increased  incidence  of  malig- 
nancies among  the  Hqnford  workers,  an  increase  that  was  of  statis- 
tical significance. 

At  that  time  this  was  rather  alarming  to  some  of  those  in  the 
atomic  energy  circle  who  had  been,  could  we  say,  getting  on  their 
soap  box  ana  saying  there  is  no  risk  of  cancer  working  in  this 
industry.  I had  cautioned  them,  I had  pleaded  with  them  not  to 
make  that  claim,  because  I- felt  that  there  was  a risk,  a small  risk, 
and  perhaps  an  acceptable  risk,  but  you  can’t  say  no  risk. 

When  Samuel  Milham  found  this  data  pressure  was  brought  on 
him,  and  I understand  he  probably  will  be  at  the  hearing  next 
month  so  he  can  speak  for  himself,  but  there  is  no  doubt  that  his 
data  did  not  reach  the  light  of  day  and  the  open  press,  the  scientif- 
ic publications,  until  many,  many  months  later  when  the  data  was 
finally  published  in  a rather  obscure  journal. 

When  this  positive  finding  developed  with  reference  to  the  Han- 
ford workers  and  was  developed  by  Dr.  Milham,  great  pressure  was 
brought  on  Dr.  Mancuso  to  come  out  with  it,  get  your  data  in 
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publication,  because  to  that  time  he  had  found  no  indication  that 
there  was  an  increased  incidence  of  malignancies  in  these  people. 

Mr.  Maguire.  You  believe,  I take  it,  that  the  Mancuso  study  is  a 
valid  epidemiological  study,  correct? 

Dr.  Morgan.  I believe  it's  a valid  epidemiological  study,  taking 
together  all  of  the  animal  Btudies  that  I have  examined,  and  there 
are  many  thousands  of  them  through  the  years.  It's  hard  to  under* 
stand  how  such  low  level  can  bring  about  such  large,  demonstrable 
effects  in  a human  population.  But  I think  as  far  as  I am  able  to 
evaluate  the  statistics  and  as  far  as  some  other  well  thought  of 
statisticians  and  epidemiologists  are  concerned,  their  method  seems 
valid,  and  I am  willing  to  accept  it  at  this  point,  and  I don’t  want 
to  see  it  brushed  under  the  rug  because  they  are  the  wrong 
answers. 

Mr.  Maguire.  Do  you  agree  with  Dr.  Tamplin’s  statement  that 
on  the  basis  of  this  and  other  data  the  indication  is  that  estimates 
of  the  effects  of  radiation,  both  for  cancer  induction  and  for  genetic 
effects,  are  too  low  by  at  least  a factor  of  10?  Would  you  go  that 
far? 

Dr.  Morgan.  Let  me  say  it  this  way:  To  me  there  is  no  doubt 
that  the  levels  would  be  too  low  by  a factor  of  10  for  certain 
members  of  the  population.  Maybe,  I think  there  is  no  doubt  in 
reference  to  the  fetus.  I believe  it’s  the  most  sensitive  and  radiosen- 
sitive member  of  the  population. 

Mr.  Maguire.  With  respect  to  a fetus,  by  the  way,  we  are  talking 
about  the  possible  effects  of  a single  ray,  that  kind  of  thing? 

- Dr.  Morgan.  Yes. 

Mr.  Maguire.  We  are  not  iust  talking  about  smoking  tests  where 
troops  are  marched  practically  to  ground  zero  in  an  hour.  We  are 
talking  also  about  fetuses,  exposures  to  one  or  more  discreet  X- 
rays. 

Dr.  Morgan.  Right.  Dr.  Alice  Stewart's  data,  and  she  is,  I under- 
stand, in  the  States  at  the  present  time,  working  again  perhaps 
with  her  own  funds  on  the  Mancuso  program,  her  data  gave  a 
straight  line  beginning  with  zero.  If  you  plot  the  number  of  malig- 
nancies as  a function  of  the  number  of  pelvimetiys  that  the  women 
receives,  and  the  curve,  straight  line  is  the  best  fit  for  the  data  she 
has. 

Mr.  Maguire.  Is  the  linear  hypothesis  always,  iff  your  judgment, 
based  on  the  data  you  have,  a better  hypothesis,  better  than  some 
curval  linear  hypothesis,  that  is,  either  curve  that  meant  you  had 
fewer  at  low  levels  of  dosages  than  you  would  expect  under  the 
linear  hypothesis  or  alternatively,  a curve  that  nad  more  than 
would  be  expected  under  the  linear  hypothesis.  I mean,  why  is  the 
linear  hypothesis  better  than  either  one  of  those  alternatives? 

Dr.  Morgan.  I try  to  keep  a flexible  mind,  develop  theories  as  I 
go  and  look  at  other  people’s  theories,  but  I am  one  of  those  that 
believes  that  scientific  data,  that  facts  from  experiments  are  things 
you  can't  ignore,  and  when  someone  like  Milham,  Ross,  Alice  Stew- 
art in  England,  Mancuso’s  program  with  the  Hanford  workers, 
when  these  data  indicate  that  the  best  fit  is  a linear  relationship,  I 
shouldn't  forget  the  studies  of  the  refugees  into  Palestine,  the 
11,000  there  that  were  given  X-rays  to  the  head  for  tinea  capitis,  or 
ringworm,  that  in  that  case  the  average  dose  was  only  6V£  rad,  a 
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very  small  dose,  and  yet  they  showed  up  with  thyroid  carcinoma, 
ana  this  points  precisely  to  the  curves  that  were  developed  by 
others  in  the  past,  and  so  I feel  that  certainly  there  are  groups  in 
the  population  for  which  the  best  fit  is  a linear  relationship. 

I would  say  it  applies  to  the  fetus,  it  probably  applies  to  the 
infant,  and  it  probably  applies  to  the  older  people. 

I was  interested  among  the  Hanford  workers  that  the  Stewart- 
Mancuso  data  seems  to  indicate  that  they  likewise  are  more  radio 
sensitive,  which  confirms  other  data.  Though  it  will  be  hard  to 
convince  me  that  there  aren’t  animal  studies  that  are  acceptable 
where  there  is  so  much  repair  that  a-  curval  linear  relationship 
seems  to  fit  the  data  best.  This  seems  to  apply  to  certain  types  of 
effects  on  animals  exposed  to  low  LET  radiation,  that  is  X-rays,  as 
against  neutrons  or  alpha  particles,  and  perhaps  animals  which  are 
not  infants  or  not  fetuses  or  not  in  the  older  category. 

Mr.  Maguire.  In  some  cases  you  also  believe  the  linear  hypoth- 
esis is  too  conservative? 

Dr.  Morgan.  In  some  cases  I believe  it  is  too  conservative,  but  I 
have  several  publications  that  to  my  satisfaction  show  that  it  isn’t 
sufficiently  conservative.  So  it  depends  on  the  effect  you  are  look- 
ing at,  the  age  of  the  group,  other  insults  to  which  the  population 
may  be  subjected. 

Mr.  Maguire.  One  final  question,  and  I appreciate  the  forbear- 
ance of  the  chairman. 

The  statement  that  you  make  on  page  2 that  you  have  shown 
that  medical  exposure  could  be  reduced  to  10  percent  of  the  present 
amount,  and  whil*'  the  same  time  improving  medical  radiogra- 
phy, I looked  up  tl;  ferences  at  the  back  of  your  statement  and 
found  that  the  references  were  1967  in  testimony  before  congres- 
sional committees. 

My  question  is,  has  Congress  done  anything  or  has  anything 
been  done  in  medicine  in  the  intervening  10  years  to  improve  the 
situation? 

Dr.  Morgan.  I think  some  weak  attempts  have  been  made  to 
follow  up  on  the  good  work  that  Senator  Bartlett  from  Alaska  got 
started,  but  I have  been  very  disappointed  that  following  his  death 
the  agencies  responsible,  at  least  in  one  count,  have  not  followed 
through.  Let  me  mention  specifically  what  I have  in  mind. 

For  years  I and  members  of  the  American  Society  of  Radiological 
Technicians  and  others  have  attempted  to  get  some  legislation  that 
would  require  the  appropriate  education,  training,  and  certification 
of  all  X-ray  technologists.  To  the  present  moment,  this  has  not 
been  accomplished.  There  are  only  a few  States,  New  York,  New 
Jersey,  California,  Kentucky,  where  these  radiologists  that  operate 
machines  do  not  have  to  have  what  I consider  the  minimum  re- 
quirements of  education.  Only  in  the  State  of  California  are  doctors 
required  to  take  certain  courses  and  do  have  questions  on  the  State 
board  examination  dealing  with  the  effects  of  radiation  on  man. 

Yet  the  doctor  purports  to  have  the  responsibility  to  weigh  the 
benefits  of  an  X-ray  against  the  risk,  and  yet  in  many  cases  he  has 
almost  no  knowledge.  I have  difficulty  in  Atlanta  finding  a dentist 
that  knows  enough  about  the  protective  measures  of  radiation  that 
I feel  safe  to  go  to,  so  I still  go  back  to  Oak  Ridge  where  we  have 
trained  a few  of  thfe  genetists  m proper  use  of  X-ray. 
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Just  to  illustrate  it,  most  of  the  dentists  in  my  area  in  Atlanta 
still  are  using  the  plastic  type  pointed  cone  rather  than  the  long 
open-ended  cone  that  for  years  has  been  recommended  by  the 
American  Dental  Association.  Only  a few  percent  of  them  use  a 
rectangular  collimator  and  yet  the  film  is  rectangular.  A beam 
comes  out  like  this,  and  the  film  like  that.  It  doesn’t  make  much 
sense. 

You  said  these  papers  I gave  here  date  way  back.  I have  more 
recent  papers.  One  was  published  recently  in  Germany,  and  I could 
send  you  some  other  papers  of  recent  date  that  show  the  situation 
hasn’t  improved  much.  We  have  had  one  or  two  very  marked 
successes.  The  mass  chest  X-ray  program  is  now  out  the  window.  It 
is  forbidden  in  this  country,  though  the  Surgeon  General  in  this 
country  for  years  fought  to  try  to  discontinue  the  mass  chest  X-ray 
program,  but  the  radiologists  and  others  pushing  it  prevailed,  and 
the  program  went  on  for  years.  So  our  little  kids  in  the  grade 
schools  had  to  march  in  through  these  buses  that  were  brought  up 
and  they  were  X-rayed.  It  would  have  been  much  better  had  they 
been  branded  with  a hot  iron  rather  than  X-rayed.  It  would  have 
been  much  less  harmful  because  some  tests  we  made,  some  of  these 
devices  were  giving  veiy  large  doses,  up  as  high  as  3,000  millirad  to 
the  skin  when  in  our  lab  we  showed  with  proper  techniques  they 
could  get  a better  radiogram  with  10  milligrams. 

In  some  of  these  hearings  I think  the  Senators  and  others  were 
very  sincere  in  trying  to  get  on  with  the  job.  But  we  can’t  point  to 
very  many  successes.  The  State  of  Illinois  has  set  certain  limits  on 
certain  common  medical  procedures.  The  Environmental  Protec- 
tion Agency  has  recently  come  out  with  a similar  recommendation 
on  these.  I am  not  sure  whether  they  have  gone  into  law  at  the 
present  moment.  So  progress  is  slow,  and  some  of  the  more  impor- 
tant things  we  need  are  still  on  the  back  burner. 

Mr.  Maguire.  Thank  you. 

Mr.  Rogers.  Thank  you.  As  I recall,  when  we  wrote  the  Radi- 
ation Health  and  Safety  Act  we  authorized  HEW  to  set  standards 
for  the  manufacturers  to  make  sure  that  equipment  is  constructed 
for  safety.  I think  we  will  look  into  that,  because  as  I recall,  that 
should  be  a current  authority  that  just  maybe  never  has  been 
exercised. 

Dr.  Morgan.  I think  you  are  right,  and  that  is  where  the  princi- 
pal emphasis  has  been  placed,  I believe,  as  far  as  the  Bureau  of 
Radiological  Health  of  HEW.  In  the  case  of  color  TV,  for  example,  I 
got  on  that  committee  under  Russ  Morgan,  and  we  decided  that 
rather  than  spend  hundreds  of  millions  of  dollars  to  call  in  and 
check  all  color  TV’s,  to  spend  lesser  funds  and  to  try  to  immediate- 
ly get  off  the  market  those  sets  that  were  producing  laige  expo- 
sures of  X-rays.  The  vast  majority  of  these  sets  gave  an  insignifi- 
cant dose,  but  some  tests  carried  out  by  the  Bureau  of  Radiological 
Health  showed  terrific  doses  could  be  delivered  to  kids  that  get 
their  noses  up  against  these  devices. 

Mr.  Rogers.  Thank  you.  Let  me  just  ask  two  questions. 

Could  you  recall  the  name  of  the  jeep  driver,  the  people  that  you 
sent  in  to  this  Smoky  test.  Would  your  records  mayhe  reveal  that? 

Dr.  Morgan.  Yes. 

Mr.  Rogers.  Who  had  to  turn  back? 
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Dr.  Morgan.  What  we  did,  we  had  to  put  instruments  in  these 
houses,  and  we  had  retrieved  them  within  minutues,  so  we  were  at 
the  control  point,  I think  it  was  8 miles  away,  I forget  the  distance. 
I covered  many  tests,  but  not  that  one,  and  the  man  was  called 
Barney  Hensley.  I am  not  sure  whether  he  is  still  living  or  not,  but 
the  fellow  in  charge  of  the  program  was  Dr.  J.  A.  Auxire,  and  he 
was  in  the  truck  at  the  time.  He  happens  to  be  the  present  presi- 
dent of  the  Health  Physics  Society,  so  he  is  someone  knowledge- 
able. 

Mr.  Rogers.  Do  you  know  where  he  resides? 

Dr.  Morgan.  He  took  my  place  at  Oak  Ridge  after  I left. 

Mr.  Rogers.  So  we  can  contact  him  there. 

Th6nk  you. 

Then  let  me  finally  conclude  by  asking  you,  do  any  other  na- 
tions’ standards  vary  from  ours? 

Dr.  Morgan.  Yes.  Certainly  the  enforcement  of  the  recommenda- 
tions of  the  International  Commission  varies  from  one  country  to 
the  other.  The  National  Council  on  Radiation  Protection  and  Inter- 
national Commission  don’t  make  laws  or  codes,  but  they  do  have  in 
some  cases  the  teeth  and  the  effect  of  law.  In  some  countries  they 
are  much  more  careful  about  exposures  to  pregnant  women,  for 
example,  than  I believe  the  majority  are  in  our  country. 

Mr.  Rogers.  I presume  we  could  get  a comparison  of  that. 

Dr.  Morgan.  Yes.  I think  from  some  of  the  statistics  gathered  by 
the  Bureau  of  Radiological  Health  and  by  the  United  Nations 
Scientific  Committee. 

Mr.  Rogers.  We  will  try  to  do  that. 

I understand  also  that  Russia,  for  instance,  on  microwave  ovens, 
has  a standard  that  is  1,000  times  stricter  than  ours. 

Dr.  Morgan.  Yes.  In  our  country  the  level  for  microwave  is  10 
milliwatts  per  square  centimeter,  whereas  in  the  Soviet  Union  it  is 
10  microwatts,  1,000  less.  Recently  the  Bureau  of  Radiological 
Health  has  set  lower  limits  for  the  ovens  themselves.  I believe  the 
figure  is,  and  maybe  I am  wrong  in  this,  I believe  it’s  1 milliwatt 
per  square  centimeter  for  a new  microwave  oven,  and  they  allow  it 
to  go  up  to  3 milliwatts  per  square  centimeter  after  it  has  been  in 
use  for  a while,  but  that  is  still  a long  way  from  the  10  microwatts 
that  they  are  using  in  the  Soviet  Union. 

Mr.  Rogers.  So  they  are  much  stricter  on  microwave  in  Russia 
than  we  are. 

Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

I just  have  one  or  two  questions  I would  like  to  ask. 

Dr.  Morgan,  or  any  of  you  gentlemen,  are  you  familiar  with  the 
Baneberry  atomic  explosion? 

Dr.  Morgan.  I am  not. 

Mr.  Carter.  That  was  an  underground  explosion  which  vented, 
or  blew  its  top.  Are  you  familiar  with  it,  Dr.  Tamplin? 

Dr.  Tampun.  Yes,  I am  familiar  with  it.  I don't  know  any  of  the 
numerical  details  of  it  at  this  point,  but  I do  recall  it  was  one  of 
those  unsuccessful  tests  where  it  vented  and  at  that  time  the 
Public  Health  Service  measured  iodine  in  milk  over  fairly  substan- 
tial areas  there. 

Mr.  Carter.  Dr.  Sperling,  do  you  know  any  of  the  details  of  that? 
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Dr.  Sperling.  No;  I am  sorry  I don't. 

Mr.  Carter.  I believe  that  is  the  one  in  which  the  AEC  base 
camp  was  evacuated  and  18  security  guards  worked  unprotected  in 
the  radioactive  cloud  which  resulted  From  the  venting.  Of  the  13,  8 
have  died  of  leukemia. 

Dr.  Tampun.  As  I say,  I don’t  have  the  particulars,  but  I know 
there  was  one  shot  that  vented  there,  and  for  some  reason  or 
another  the  wind  was  blowing  the  wrong  way,  and  it  blew  back 
over  the  base  camp  and  that  may  well  have  been  Baneberry. 

Mr.  Carter.  One  other  question:  Was  Smoky  a particularly  dirty 
blast? 

Dr.  Morgan.  As  I indicated  before,  my  group  had  the  responsibil- 
ity for  the  dosimetry  of  the  survivors  at  Hiroshima  and  Nagasaki, 
so  we  covered  numerous  tests  in  Nevada  and  the  South  Pacific,  and 
I talked  to  Dr.  Auxier,  who  I mentioned,  and  he  said  this  was,  his 
words,  the  dirt  is  of  the  tests  he  covered  and  the  only  one  where 
the  fallout  was  so  high  we  did  not  recover  our  instruments. 

Mr.  Carter.  Do  you  think  it  possible  that  if  a nuclear  bomb  is  set 
off  in  China  or  Russia,  a huge  one,  that  the  fallout  could  get  in  the 
jetstream  and  settle  into  the  United  States,  be  ingested  by  people 
or  be  deposited  on  grass  which  could  be  eaten  by  cows  and  the 
cow’s  milk  in  turn  be  ingested  by  humans  and  cause  ill  effects, 
including  cancer? 

Dr.  Morgan.  Mr.  Carter,  on  the  linear  hypothesis,  there  is  no 
question  that  the  answer  to  your  question  is  yes,  that  it  is  just  a 
matter  of  how  much  chance.  Is  there  1 chance  in  1 million,  1 
chance  in  10,000,  and  even  1 chance  in  10,000  when  multiplied  by 
200  million  is  still  a large  number  of  people  that  could  get  cancer 
as  a consequence. 

Mr.  Carter.  If  we  attempted  to  destroy  Russia  with  every  atomic 
weapon  at  our  disposal  and  they  landed  successfully  in  Russia 
then,  to  destroy  Russia,  in  turn  we  might  be  destroying  ourselves 
through  the  fallout  getting  into  the  jetstream  and  coming  back 
over  our  country.  Is  that  correct  or  not? 

Dr.  Morgan.  That  is  correct,  and  there  are  numerous  studies 
that  show  what  the  levels  would  be  in  our  country  if  the  war  were 
restricted  to  one,  say,  in  China,  or  between  China  and  the  Soviet 
Union. 

Mr.  Carter.  Thank  you  very  kindly,  gentlemen;  you  have  been 
wonderful. 

Dr.  Tamplin.  I might  say  the  material  would  not  necessarily 
have  to  get  in  the  jetstream  to  get  back  here.  The  only  thing  the 
jetstream  does  is  get  it  here  faster.  I think  in  1966  there  was  a test 
in  China  and  the  material  did  get  here  within  3 days  and  caused 
substantial  fallout  in  California,  and  the  implications  of  that  were 
had  it  rained  while  that  material  was  passing  through  California, 
the  iodine  concentration  in  the  milk  would  have  exceeded  the 
allowable  concentration  that  the  Federal  Radiation  Council  had 
permitted. 

Mr.  Rogers.  How  often  are  the  radiation  standards  changed? 

Dr.  Tamplin.  The  last  chance  was,  I think,  1956. 

Mr.  Rogers.  We  have  not  changed  them  since  1966,  even  though 
the  data  seems  to  indicate  they  should  be  tightened? 

Dr.  Tampun.  No. 
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Mr.  Rogers.  Who  makes  the  change? 

Dr.  Morgan.  The  Federal  Radiation  Council  was  set  up  with  the 
authority  and  responsibility,  and  that  was  taken  over  by  the  Envi- 
ronmental Protection  Agency.  They  set  the  standards  ostensibly  for 
the  population  at  large  and  then  the  NRC  sets  the  standards  for 
the  reactors  and  the  other  operations  under  their  jurisdiction,  but 
there  seems  to  be  a gray  area  overlap  between  the  two  agencies.  I 
am  not  sure  how  that  is  resolved. 

Then,  of  course,  .the  Bureau  of  Radiological  Health  also  assumes 
some  responsibility  in  setting  standards.  So  I think  one  of  the 
problems  is  the  division  of  effort  between  some  of  our  governmen- 
tal agencies. 

Mr.  Rogers.  And  there  is  no  mechanism  to  require  an  automatic 
review  of  the  standards;  they  just  kind  of  get  together  and  decide? 

Dr.  Morgan.  Apparently  no  formal  arrangement.  A few  years 
ago,  when  the  question  was  very  important  about  transportation  of 
radioactive  materials,  then,  of  course,  several  other  Government 
agencies  got  into  the  act,  and  it  appeared  to  me  in  some  of  the 
discussions  I had  that  part  of  the  problem  was  that  some  of  the 
important  elements  fell  between  the  cracks,  as  far  as  these  agen- 
cies, in  this  case  transportation  of  radioactive  material. 

Mr.  Rogers.  I understand  for  the  radiation  workers  the  5 rem 
was  recommended  in  April  of  1956,  so  that  hasn’t  been  changed  for 
some  time,  then;  is  that  right? 

Dr.  Morgan.  That  is  right. 

Dr.  Tamplin.  Not  since  1956.  It  is  interesting  before  that  was  set, 
the  Atomic  Energy  Commission  was  quizzed  to  see  if  the  nuclear 
power  industry  could  live  with  it,  and  it  turned  out  that  they  felt 
they  could. 

The  problem  and  the  reason  why  these  things  are  not  being 
changed  today  is  basically  that  they  don't  think  the  nuclear  power 
industry  could  live  with  reduced  radiation  standards. 

Mr.  Rogers.  You  know  that  is  what  they  also  said  about  clean 
air  standards.  We  have  been  through  that  before. 

Dr.  Tamplin.  It  is  the  same  answer. 

Mr.  Rogers.  Also,  we  would  like  to  submit  questions  that  have 
been  prepared  to  each  of  you  to  answer  for  the  record,  if  you 
would,  when  you  have  time,  so  that  we  can  have  the  benefit  of 
your  thinking  on  certain  other  subject  matters  we  have  not  had 
time  to  cover  in  public  meeting. 

We  are  grateful  to  each  of  you  and  appreciate  your  effort  to  be 
here  and  share  your  knowledge  with  the  committee,  Dr.  Morgan, 
Dr.  Tamplin,  and  Dr.  Sperling. 

We  are  grateful  to  you  for  being  here.  Thank  you,  and  we  may 
be  in  touch,  and  any  additional  information  you  think  we  need,  we 
will  be  pleased  to  receive.  We  are  grateful  to  you  for  your  presence 
today.  Thank  you. 

[The  following  letter  from  Dr.  Morgan  was  received  for  the 
record:] 
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SCHOOL  OF  NUCLEAR  ENGINEERING 


Atlanta,  Georgia  30332 


(404)  804-3720 


February  3,  1978 


Congressman  Paul  G.  Rogers,  Chairman 
Subcommittee  on  Health  and  the  Environment 

of  the  Committee  on  Interstate  and  Foreign  Commerce 
Room  2415 

Rayburn  House  Building 
Washington,  D.  C.  20515 

Dear  Congressman  Rogers: 

First  of  all  I would  like  to  congratulate  you  on  the  well  conducted 
hearings  on  Effects  of  Low  Level  Exposure  which  were  held  in  Washington  last 
week.  Florida  is  a second  home  for  me  (I  have  a cottage  at  Indian  Rocks 
Beach,  Florida),  and  lfm  proud  that  our  state  has  someone  of  your  stature 
In  a position  of  leadership  In  the  Federal  Government. 

At  the  conclusion  of  the  hearings  you  requested  two  things:  (1) 

Answers  to  a list  of  written  questions  which  were  handed  to  me  by  your 
assistant  and  (2)  Identification  of  cases  where  government  agencies  have 
censored  or  repressed  scientific  Information. 

The  questions  and  my  answers  are  as  follows: 

1.  What  are  the  different  types  of  Ionising  radiation  and  what  types 
of  adverse  health  effects  can  result  from  exposure  to  each  type  of 
Ionising  radiation? 

Ana.  There  are  some  90  types  of  high  energy  ionizing  particles  that 
have  been  discovered.  However,  for  work  about  nuclear  reactors  or 
their  products  or  for  exposure  from  nuclear  weapons  we  only  need 
consider  a,  $,  y»  x-rays,  and  neutrons.  In  the  medical  professions 
we  are  concerned  mostly  with  x and  y radiations  and  to  some  extent 
with  internal  exposure  to  1-131,  Tc-99m,  P-32,  etc.  Also,  in  the 
nuclear  energy  field  we  can  be  irradiated  both  externally  by  these 
radiations  and  Internally  when  we  Inhale  or  ingest  radioactive  products 
produced  by  the  nuclear  reactions.  Radionuclides  taken  Into  the  body 
can  Irradiate  the  lungs  or  GI  tract  as  they  reside  there  temporarily 
and/or  portions  of  them  can  be  Incorporated  Into  body  organs.  For 
example  plutonium  as  an  insoluble  compound  may  have  a T*i  (T*j  - time 
for  half  of  It  to  be  removed  by  radioactive  decay  plus  biological 
elimination)  of  1 month  to  10  years  In  the  lungs  but  in  the  bone 
T*j  ■ 200  years.  In  the  case  of  1-131  in  the  thyroid  I^j  - 7.6  days  or 
for  Sr-90  In  the  bone  T*j  « 18  years. 

In  regard  to  the  adverse  effects  of  radiation  I am  enclosing  some 
of  my  publications  which  describe  this  in  more  detail.  In  short, 
however,  there  are  the  acute  effects  from  high  exposure.  These  include 
erythena  (like  sunburn),  epilation  (loss  of  hair),  nausea,  loss  of 
appetite,  etc.  If  the  doses  were  very  high,  there  would  be  sharp 
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reduction  of  formed  elements  in  the  blood.  Infection  in  the  GI  tract 
and  death  vlthin  hours  (at  50,000  rem)  to  weeks  (200  rea) . The  chronic 
effects  include  production  of  all  types  of  cancer,  general  life 
shortening,  eye  cataracts,  etc.  There  are  complete  discretions  of 
these  effects  in  ay  text  "Principles  of  Radiation  Protection"  by 
K.  Z.  Morgan  and  J.  E.  Turner,  R.  E.  Krieger  Publication  Co.,  1973. 

2.  What  sort  of  risks  accompany  exposure  to  radiation,  such  as  that 
from  medical  x-rays,  or  occupational  exposure  of  those  working  with 
radioactive  materials? 

Ana.  This  is  answered  in  detail  in  the  enclosures. 

3.  Does  the  current  occupational  exposure  standard  of  up  to  5 rem/year 
provide  sufficient  protection  against  undue  health  risks? 

An b . I think  probably  the  present  maximum  permissible  exposure  (MPE) 
for  occupational  workers  of  5 rem/y  would  be  acceptable  if  on  the  aver- 
age radiation  workers  did  not  receive  more  than  5 to  10%  of  the  MPE. 
However,  many  of  the  electrical  power  companies  are  averaging  more 
than  50%  of  the  MPE  and  I think  this  is  too  much.  I object  especially 
to  the  practice  of  "burning-out"  of  temporary  employees. 

Every  occupation  has  its  peculiar  hazards.  On  page  515  of  my  text 
(see  above  reference  to  Krieger  Publication)  I give  seven  reasons  why 
occupational  exposure  should  be  higher  than  that  permitted  to  the  pop- 
ulation at  large.  If  a worker  received  5 rem/y  average  for  35  years, 
his  risk  of  radiation  Induced  cancer  would  be  about, 

5 x lj  x 35  k 3 x 10”4  * 100  a 2.6%  chance  of  a radiation 
induced  cancer.  I think,  this  Is  too  high  even  though  the  normal  cancer 
risk  is  about  20%.  I would  think,  however,  a risk  of  0.26%  might  be 
acceptable  in  terms  of  the  benefits  of  employment  and  of  the  uses  of 
radiation.  I would  like  to  qualify  the  above  statement,  however,  be- 
cause the  studies  of  Mancuso,  Stewart  and  Kneale  would  Indicate  the 
cancer  risks  may  be  25  times  more  than  the  3 * 10”4  c/rem  suggested 
above.  In  such  case  the  risk  of  30  years  exposure  at  5 rem/y  would 
be  about  65%  and  this  or  even  6.5%  from  0.5  rem/y  average  are  far  too 
high.  Also  the  long  te/m  genetic  risk  is  about  the  same  as  the  somatic 
risk,  viz.  2.6%  from1  jT5  years  exposure  at  5 rem/y. 

4.  There  has  been  some  suggestion  that  Internal  a-particle  emitters 
are  responsible  for  a significant  fraction  of  environmentally  induced 
cancers,  including  lung  cancer  due  to  cigarette  smoking.  What  is  the 
current  status  of  this  theory?  Are  internal  a-emltters  believed  to 
contribute  to  disorders  besides  cancer? 

An 3 . I believe  there  should  be  no  question  but  that  a-emlttlng  radio- 
nuclides such  as  226Ra,  222Rn,  218Po,  2l4Po,  210Po,  2l8Po,  2l2Po  in 
our  natural  environment  (including  cigarettes)  are  a major  cause  of  our 
indigenous  malignancies.  An  even  larger  contributor  in  the  U.S.  is 
the  excessive  and  improper  use  of  x-ray  diagnoses.  It  seems  also  that 
naturally  occurring  ionizing  radiations  account  for  10  to  30%  of  all 
genetic  mutations. 
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5.  What  Is  the  !'wana  particle"  theory  of  cancer  Induction? 

Ana.  I was  chairman  of  the  Internal  dose  committees  of  both  the 
International  body  (ICRP)  and  the  national  body  (NCRP)  that  set 
the  permissible  .body  burden  and  MPC’s  for  all  the  radionuclides 
for  over  20  years  and  as  such  was  one  of  the  first  to  raise  the 
question  about  the  risk  of  "hot  particles."  Radiation  dose  (R  in 
rem/y)  from  a point  source  decreases  as  the  square  of  the  distance 
X from  a point  source;  that  is 


in  which  I - rem/y  at  1 cm  distance,  obviously  if  X •+  0,  the 

dose  rate  R ».  In  the  practical  case  for  something  like  239Pu 

even  alp  particle  (1  P » 0.0001  cm),  i.e.  1/1000  the  size  of  a 

pinhead,  would  deliver  over  1000  rem/y  to  the  adjacent  tissue  in 

the  body.  Of  course  this  would  destroy  or  disfunction  nearby  tissue, 

but  I believe  it  would  Increase  the  risk  of  a malignancy  in  tissue 

10  p or  more  distant.  There  is  some  experimental  evidence  for  this 

(studies  of  R.  Thompson  at  Hanford).  Don't  forget  when  Miriam  Finkle  (Argonne 

Laboratory)  some  30  years  ago  put  1 pg  quantities  of  radionuclides 

into  the  skin  of  rats  and  got  40  to  60%  incidence  of  cancer.  In 

spite  of  such  evidence,  EPA,  ERDA,  NCRP,  etc.  have  happily  concluded 

the  risk  of  hot  particles  is  negligible  and  less  than  when  the  same 

amount  of  radioactive  material  is  diffused  uniformly  in  the  body 

organ.  The  scientific  evidence  is  contradictory  and  I believe  in 

such  case  what  we  need  is  more  research  evidence  — not  more  committee 

or  government  agency  omnipotent  and  omniscient  opinions. 

6.  What  areas  need  to  be  explored  further  before  we  can  accurately 
assess  the  risks  due  to  exposure  to  ionizing  radiation  or  radioactive 
materials? 

Ana.  Some  of  the  areas  that  badly  need  exploration  are: 

a.  Hot  particle  problem. 

b.  Cancer  risk  from  Pu,  Am,  Cm,  etc.  when  Inside  body. 

c.  Better  methods  of  determining  the  microdose  of  a-emitters 
(my  students  are  doing  some  of  this  now) . 

d.  Behavior  of  Pu  and  Am  in  the  environment.  For  example  some 
studies  suggest  the  availability  of  Pu<>2  and  Am02  in  the 
environment  is  1000  times  what  is  commonly  assumed. 

e.  Methods  of  reducing  occupational  exposure  in  the  PWR  and  BWR 
reactor  systems. 

f.  Better  methods  of  reducing  exposure  in  underground  uranium 
mines. 

g.  Risks  associated  with  85Kr,  l29I,  |,fC  and  3H  in  the  environment. 

h.  Strong  support  for  the  Kancuso-Stewart-Kneale  program  at  the 
University  of  Pittsburgh  and  of  the  Bross  Tri-state  study. 

They  should  not  be  in-house  programs. 

1*  More  followup  on  cases  of  medical  exposure  (e.g.  in  lntero 
exposure,  mammagrams,  dental  x-rays,  etc.). 

J.  Extensive  followup  of  service  men  exposed  during  atom  bomb 
exercises. 

k.  Also,  we  badly  need  studies  of  effects  of  non-ionizing 
radiations  on  man. 
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7.  Doc 8 che  recenC  study  of  Dr.  Thomas  Mancuso,  Dr.  Alice  Stevart 
and  George  Kneale  demonstrate  that  a significant  risk  of  serious 
health  effects  occurs  at  doses  of  radiation  previously  thought 

to  be  safe? 

An s . At  the  present  time  the  answer  Is  a resounding  yes . Perhaps 
future  studies  or  extension  of  these  studies  (not  under  an  lnhouse 
program  at  Oak  Ridge)  will  indicate  It  was  unidentified  internal 
exposure  to  Pu,  Am,  etc.  (usually  associated  with  persons  having 
high  exposure)  that  caused  the  high  cancer  risk  to  be  about  25 
times  what  we  here-to-fore  have  thought.  However,  in  the  meantime 
we  must  be  conservative  and  not  use  humans  as  guinea  pigs. 

8.  Does  the  recent  study  of  Dr.  Irvin  Bross  also  show  that  a signifi- 
cant risk  of  serious  health  effects  occurs  at  low  levels  of  radiation 
exposure? 

Ans.  Yes.  I think  there  is  no  question  that  Dr.  Bross  has  shown 
there  is  a large  synergistic  effect  associated  with  radiation  exposure. 

9.  At  the  time  of  the  Nevada  atomic  test  series,  what  levels  of 
radiation  exposure  were  considered  to  be  safe? 

Ans . I have  reason  to  believe  that  during  this  early  period  many 
military  men  thought  exposures  up  to  100  rem  of  y -radiation  were 
relatively  safe  and  exposure  of  6-radlatlon  (even  up  to  10,000  rem) 
were  safe.  I suggest  one  get  from  the  Pentagon  a copy  of  the  Manual 
currently  used  by  our  troops  (and  our  allies).  Here  one  is  shocked 
to  read  that  100  rem  Is  relatively  harmless. 

10.  What  was  known  about  the  adverse  health  effects  of  ionizing 
radiation  in  1957,  the  year  of  the  Smoky  blasts  and  other  tests 
Involving  military  maneuvers? 

Ans.  In  1957  most  persons  thought  exposures  less  than  about  25  rem 
were  of  little  significance.  The  chrbntc  TtaV^F'cancer  from  low 
dose  was  considered  to  be  1/10  to  1/50  th  of  what  we  know  It  to  be 
today. 

11.  What  was  your  personal  Involvement  with  the  Nevada  and  other 
bomb  test  series? 

Ans.  At  that  time  my  Health  Physics  Division  at  ORNL  (of  which  I was 
director)  was  In  charge  of  determining  the  dose  received  by  the 
survivors  of  Hiroshima  and  Nagasaki,  Japan.  We  built  Japanese  houses 
at  the  test  sites  and  put  Instruments  In  them  to  determine  the  dose 
at  various  locations.  Thus,  I and/or  my  teams  were  present  as  par- 
ticipants at  many  of  the  tests  in  the  South  Pacific  and  at  the 
Nevada  Test  Site. 

12.  Was  the  Smoky  blast  considered  to  be  unusually  "dirty"  in  terms 
of  radioactive  fallout? 

Ans.  Yes.  Our  Instruments  In  the  Japanese  houses  were  encased  in 
steel  balls  which  were  attached  to  a long  chain  running  up  the  road 
from  the  test  sites.  We  had  to  recover  our  Instruments  within  about 
an  hour  after  detonation  of  a weapon.  Thus,  Immediately  after  the 
blast  we  drove  toward  point  zero,  fastened  the  chain  to  our  truck  and 
drug  the  Instrument  balls  to  a distance  where  it  was  safe  to  put  them 
In  our  trucks  and  rushed  them  to  our  trailer  where  the  doses  were 
evaluated.  I was  not  present  at  test  Smoky,  but  Dr.  John  A.  Auxler 
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(now  director  of  Health  Physics  and  Safety  at  ORNL)  was  In  charge  of 
our  Smoky  tests.  On  this  morning  he  was  reading  the  portable  radiation 
meter  (Ion  chamber)  as  the  truck  approached  point  aero  and  the  truck 
was  traveling  (1  suspect)  about  70  KPH.  At  a distance  of  3 to  4 miles 
from  point  zero  John  called  to  the  truck  driver  to  stop  and  turn  truck 
around  (and  hl-tail)  because  the  meter  needle  was  going  up  scale  very 
fast  and  already  reading  10  rem/hr.  This  was  the  only  test  of  the 
many  we  covered  In  which  the  fallout  was  so  heavy  we  failed  to  recover  our 
meters. 

13.  In  your  opinion,  were  civilian  and  military  personnel  partici- 
pating in  Smoky  and  other  A-test  operations  exposed  to  levels  of 
radiation  which  would  increase  their  risk  of  adverse  health  effects, 
sttch  as  leukemia? 

An » . Yes.  I believe  we  have  very  strong  evidence  to  support  the 
linear  hypothesis  that  says  there  Is  no  safe  level  of  exposure  to 
ionizing  radiation  and  that  the  risk  Increases  In  proportion  to  the 
accumulated  exposure.  Present  evaluation  of  human  populations  sug-  * 
gest  the  risk  of  leukemia  over  30  years  after  x-ray  exposure  Is 
about  10” 4 "leukemias  per  rem.  In  the  case  of  Smoky  I believe  the 
doses  were  many  times  those  reported  by  the  military.  I believe 
I am  the  first  person  who  ever  used  gelger  counters  (GM  counter) 
for  radiation  monitoring  (health  physics)  and  since  1931  when  I used 
GM  counters  in  cosmic  ray  research,  It  has  been  known  by  persons 
familiar  with  CM  counters  that  they  paralyze  (or  the  needle  drops 
to  zero  in  high  dose  rate  areas)  because  of  their  long  time  constants. 

If  the  military  depended  on  GM  counters  it  would  be  like  trying  to 
use  a flashlight  In  the  dark  with  dead  batteries.  I am  told  that 
GM  counters  were  used,  but  I do  not  know  whether  on  Smoky  they  may 
also  have  had  available  Ion  chambers.  Also,  I suspect  the  film  badges 
read  less  than  1 rem  because  the  exposure  was  so  large  (10  to  200  rem) 
and  there  was  a reversal  In  the  film  emulsion.  It  Is  well  known  that 
a photographic  film  such  as  used  in  the  military  film  badge  reads  zero 
dose  after  very  large  exposure,  if  10,000  persons  were  exposed  to: 

1 rem, we  would  expect  1 to  2 * 10“4  * 1 * 104  ■ 1 to  2 leukemias 

10  rem,we  would  expect  1 to  2 * 10”4  « 10  x 104  - 10  to  20  leukemias 

100  rem, we  would  expect  1 to  2 * 10“4  x 100  x 104  - 100  to  200  leukemias 

14.  Do  you  think  the  AEC  and  those  conducting  the  war  games  accurately 
estimated  and  measured  the  amount  of  radiation  received  by  participating 
personnel? 

Arts.  No.  Answer  given  above. 

15.  Do  you  know  of  a study  being  done  by  Rotblat  concerning  health 
problems  experienced  by  those  entering  Hiroshima  shortly  after  the 
bomb  was  exploded? 

Ans . Yes,  I have  a copy  of  this  paper  (copy  enclosed) 
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16.  What  sort  of  •hort-tera  physical  effects  result  f roe  exposure  to 
a nuclear  explosion?  (l.e.,  "radiation  sickness?") 

Ana.  Answer  given  above  and  in  Text  of  K3i  and  JET. 

17.  To  your  knowledge,  did  any  personnel  taking  part  in  the  Saoky 
or  related  operations  experience  any  of  these  short-tere  health 
effects? 

Ana . I have  received  phone  calls  and  letters  from  persons  who  claim 
they  experienced  acme  of  the  effects  that  are  coomon  with  the  human 
acute  syndrome  and  that  I have  noted  among  humans  that  have  been 
Involved  In  radiation  accidents. 

18.  Have  you  ever  In  your  career  In  health  physics  been  asked  by  the 
government  to  refrain  from  disclosing  to  the  public  your  concerns 
over  the  adverse  health  effects  of  Ionising  radiation,  particularly 
in  connection  with  specific  AEC  sponsored  projects? 

Ana.  Many  times  1 was  cautioned  not  to  exaggerate  the  risk  estimates 
associated  with  exposure  to  Ionising  radiations.  I published  some 
of  the  earliest  papers  shoving  the  risks  from  Internal  exposure.  For 
example  a paper  "Tolerance  Concentration  of  Radioactive  Substances," 

K.  Z.  Morgan,  J.  of  Physical  and  Colloid  Chem.  51,  584  (1947)  was 
delayed  In  publication  for  over  a year  because  I shoved  the  level  being 
used  for  2^°Po  in  weapons  production  plants  was  far  too  high  for  the 
safety  of  radiation  workers.  Host  of  the  conflicts  I had  were  with 
persons  In  charge  of  programs  at  ORNL.  My  worst  experience  was  when 
a. paper  I was  to  give  in  Neuherberg,  Germany  (July  5-9,  1971)  was 
censured  and  the  portions  showing  the  LMFBR  from  the  standpoint  of  Pu 
and  other  heavy  elements  was  270  times  less  safe  than  the  thermal 
breeder  operating  on  the  Th-233U  cycle,  the  words,  were  deleted. 

Enclosed  is  a copy" of  my  original  paper  and  of  the  chopped-up  (censured) 
version  that  was  later  published  by  the  IAEA. 


Mr.  Rogers.  Now,  we  will  show  a film  from  the  Department  of  the 
Army  that  was  made  during  the  nuclear  test  “Smoky”  in  August 
1957. 

I will  ask  now  for  them  to  prepare  for  the  film  on  Smoky.  Is 
there  someone  from  the  Army  that  could  quickly  introduce  the 
film?  Could  you  identify  yourself  for  the  reporter. 

STATEMENT  OF  MAJ.  DONALD  A.  DELINE, 
DEPARTMENT  OF  DEFENSE  (ARMY) 

Major  Deline.  I am  Maj.  Donald  A.  Deline,  from  the  Department 
of  the  Army,  and  the -film  consists  of  pictures  that  were  actually 
taken  at  Shot  Smoky  and  an  explanation  of  what  went  on  during 
Shot  Smoky.  There  is  a little  acting  in  it,  but  most  is  actual 
pictures  of  the  shot. 

Mr.  Rogers.  Thank  you.  Whenever  you  are  ready,  we  will  have 
the  lights  out.  I am  advised  the  film  is  28  minutes. 

[Showing  of  film.] 

Mr.  Rogers.  Do  any  of  the  witnesses  have  any  comment  on  this 
at  all? 

Mr.  Morgan.  Just  to  thank  you  for  the  opportunity. 

Mr.  Goodman.  My  name  is  Leo  Goodman.  I have  been  working 
on  this  problem  for  25  years.  I would  like  to  call  the  committee’s 
attention  and  those  in  the  audience  that  while  we  have  been  meet- 
ing here  this  afternoon,  the  U.S.  Government  has  been  assembling 
a number  of  teams  to  be  sent  to  Western  Canada  because  a Soviet 
satellite  bearing  a reactor  came  down  through  the  atmosphere  and 
burned  up  and  will  be  shedding  radioactivity  in  the  form  of  fallout 
for  the  next  few  days  over  the  United  Stetes. 

Mr.  Rogers.  Yes,  we  saw  those  reports.  Thank  you  very  much, 
Mr.  Goodman. 

We  are  grateful  to  the  witnesses  and,  Major,  thank  you  for 
arranging  for  us  to  see  this  film. 
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Our  hearings  tomorrow  will  have  witnesses  who  have  been  on 
the  scene  at  Smoky  and  we  will  hear  also  from  the  Department  of 
Defense,  the  Department  of  Energy  and  the  Center  for  Disease 
Control,  as  well  as  a few  other  witnesses.  It  will  be  a full  day  so  we 
will  begin  hearings  at  9:30  in  the  morning  in  this  room.  Therefore, 
the  committee  stands  adjourned  until  9:30  tomorrow  morning. 

[Whereupon,  at  5:10  p.m.  the  subcommittee  adjourned,  to  recon- 
vene at  9:30  a.m.,  Wednesday,  January  25, 1978.] 
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EFFECT  OF  RADIATION  ON  HUMAN  HEALTH 
Health  Effects  of  Ionizing  Radiation 


WEDNESDAY,  JANUARY  25,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  9:50  a.m.,  in  room 
2123,  Rayburn  House  Office  Building,  Hon.  Paul  G.  Rogers,  chair- 
man, presiding. 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please.  If  we 
can  just  close  the  door,  please. 

Today,  as  the  Health  and  Environment  Subcommittee  continues 
oversight  hearings  on  the  health  effects  of  radiation,  we  will  exam- 
ine the  possible  link  between  radiation  exposure  resulting  from  the 
U.S.  nuclear  weapons  test  program  and  increased  incidence  of  leu- 
kemia and  other  cancers. 

In  the  last  several  months,  public  attention  has  focused  on  the 
so-called  Smoky  atomic  blast  of  August  1957.  More  than  3,000 
military  personnel  were  present  in  this  test.  A weapon  three  to 
four  times  the  size  of  the  bomb  dropped  on  Hiroshima  was  detonat- 
ed from  a steel  tower  700  feet  above  the  desert  floor.  Over  the  20 
years  since  the  blast,  some  of  the  military  personnel  participating 
in  Smoky  have  contracted  leukemia.  One  of  those  individuals  is 
Mr.  Donald  Coe,  a constituent  of  Congressman  Tim  Lee  Carter,  the 
ranking  minority  member  of  this  subcommittee.  His  plane  this 
morning  has  been  grounded  for  weather  reasons,  but  we  anticipate 
that  he  will  be  here  this  afternoon.  We  have  other  witnesses, 
however,  that  are  present  and  will  be  present  this  morning. 

Congressmen  Carter,  I might  say,  has  labored  long  and  hard  on 
behalf  of  Mr.  Coe  in  his  struggle  with  the  Veterans’  Administration 
for  disability  compensation  arising  out  of  his  radiation  exposure  at 
Smoky.  I certainly  commend  Dr.  Carter  and  his  staff  for  the  enor- 
mous amount  of  information  uncovered  on  troop  participation  in 
the  nuclear  test  program.  Dr.  Carter  has  shared  this  data  with  the 
subcommittee  and  in  the  process  has  made  the  work  of  the  subcom- 
mittee much  easier. 

After  the  Smoky  blast  and  the  related  troop  maneuvers  became 
matters  of  public  controversy,  the  Center  for  Disease  Control  in 
Atlanta,  began  an  epidemiological  study  to  determine  whether  ex- 
posure to  the  blast  resulted  in  increased  cancers  among  those 
present.  Representatives  of  the  Center  for  Disease  Control  are  with 
us  today  to  review  the  status  of  their  study.  I am  somewhat  disap- 
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pointed  that  no  other  followup  on  the  persons  involved  has  come  to 
public  notice. 

Since  the  subcommittee  began  preliminary  investigations  of  this 
matter  in  mid-December  it  has  become  clear  that  the  Smoky  blast 
and  the  troop  involvement  in  that  atomic  test  was  by  no  means  a 
unique  event.  Appartently  there  were  at  least  21  nuclear  tests  in 
Nevada  from  1951  to  1957  which  involved  nearly  60,000  military 
participants  and  approximately  20,000  civilians.  From  1946  to  1958^ 
at  least  another  75  tests  were  conducted  in  the  Pacific,  involving 
unknown  thousands  of  military  and  civilian  personnel. 

Today’s  hearings,  we  hope,  will  focus  on  several  questions.  First, 
how  many  military  troops  and  civilians  participated  in  or  observed 
the  test  blasts  during  the  U.S.  nuclear  testing  program  from  1946 
to  the  present?  and  second,  is  there  an  excessive  incidence  of 
leukemia,  or  other  cancers,  or  any  other  disease  among  those  ex- 
posed to  these  nuclear  tests?  and  third,  if  such  an  increased  inci- 
dence of  disease  occurred,  what  is  its  cause?  Is  it  an  overexposure 
to  high  levels  of  ionizing  radiation  which  were  not  measured  by 
'radiation-monitoring  devices?  Or  is  the  cause  ionizing  radiation  at 
levels  previously  and  currently  generally  regarded  to  be  safe? 

The  import  of  these  questions  cannot  be  overestimated.  If  there 
is  an  increased  disease  incidence  related  to  participation  in  these 
tests  and  if  we  determine  that  the  radiation  exposures  were  greater 
than  measured  at  the  time,  then  serious  questions  arise  about  past 
and  present  radiological  safety  programs.  However,  if  it  was  low- 
level  radiation  which  caused  increased  disease  among  troops  and 
other  participants  in  the  atomic  blasts,  then  present  radiation  ex- 
posure standards  are  completely  inadequate.  These  present  stand- 
ards, identical  to  those  applied  in  the  1950’s  nuclear  testing  pro- 
gram, continue  to  apply  to  all  public  and  occupational  radiation 
exposures. 

And  then,  in  addition,  the  committee  is  very  concerned  that  all 
followup  studies  of  the  participants  in  the  nuclear  weapons  testing 
program  be  designed,  conducted,  and  funded  so  as  to  guarantee 
their  complete  independence.  We  are  concerned  that  agencies  with 
an  obvious  financial  or  policy  interest  in  the  studies’  outcome,  or 
with  a continuing  involvement  in  litigation  stemming  from  the 
testing  program  may  have  a conflict  of  interest  if  these  health 
effects  studies  are  left  to  their  funding  and  control.  We  intend  to 
work  to  assure  that  complete  independence  of  all  followup  studies. 
Only  then  can  the  results  of  such  analyses,  I think,  be  above 
question. 

I believe  Dr.  Carter  has  a statement  this  morning. 

Mr.  Carter.  Mr.  Chairman,  I want  to  thank  you  for  the  opportu- 
nity for  this  subcommittee,  as  part  of  our  oversight  of  the  radiation 
laws,  to  take  a detailed  look  at  the  atomic  testing  program  and  its 
implications  for  public  health. 

Between  1946  and  1964  this  Government  detonated  183  nuclear 
devices  in  the  atomosphere.  Many  of  those,  18  before  1957  alone, 
involved  military  troop  participants.  We  must  bear  in  mind,  how- 
ever, that  virtually  all  had  military  and  civilian  test  personnel, 
even  if  troops  were  not  involved  in  formal  maneuvers. 

Let  me  stress  that  there  are  few  who  more  firmly  support  a 
strong  defense  for  this  country  than  you  and  1. 1 served,  as  you  did, 
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Mr.  Chairman,  in  the  armed  services  of  this  country.  As  one  who 
was  a combat  medic  during  World  War  II,  I know  too  well  the  pried 
paid  to  keep  this  country  strong  and  free.  But  I know  as  well  that 
those  who  sacrifice  for  the  defense  of  this  country  are  entitled  to 
compensation  when  they  are  disabled  or  die  as  a result  of  that 
service.  For,  as  Abraham  Lincoln  enjoined  us  to  do,  we  must  “care 
for  him  who  shall  have  borne  the  battle,  and  for  his  widow  and  his 
orphan.” 

Our  subcommittee,  of  course,  is  looking  at  this  issue  as  it  relates 
to  human  exposure  to  ionizing  radiation.  But,  Mr.  Chairman,  I do 
not  think  that  we  can  completely  divorce  from  this  issue  the  sepa- 
rate and  too  often  tragic,  problems  which  beset  so  many  of  our 
former  servicemen  who  were  at  these  tests.  We  see  some  of  these 
men  here  today. 

As  you  have  explained,  Donald  Coe  will  be  coming  later  to  tes- 
tify. There  is,  however,  another  person  who  is  unable  to  appear  and 
tell  his  story,  yet,  without  his  persistent  dedication  to  bringing  this 
story  out,  it  might  not  have  been  told.  That  person,  of  course,  is 
Mr.  Paul  Cooper.  I had  the  pleasure  to  meet  Paul  last  August,  and, 
while  he  is  not  here  today,  he  is  certainly  here  in  spirit. 

As  a final  note,  Mr.  Chairman,  let  me  point  out  the  very  fine 
work  that  is  being  done  by  the  Disabled  American  Veterans.  The 
DAV  has  set  up  a special  unit  to  help  servicemen  at  these  tests 
with  their  claims  for  service-connected  compensation,  and  the  DAV 
deserves  special  commendation  for  its  efforts. 

STATEMENT  OF  HON.  JAMES  T.  BROYHILL,  A REPRESENTA- 
TIVE IN  CONGRESS  FROM  THE  STATE  OF  NORTH  CAROLINA 

Mr.  Broyhill.  Mr.  Chairman,  at  this  time,  I would  like  to  have 
submitted  for  the  record  a letter  which  I recently  received  from 
one  of  my  constituents,  Mr.  Roy  D.  Huffstetler  of  Gastonia,  N.C., 
who  was  exposed  to  radiation  while  serving  in  the  U.S.  Navy  in 
1946.  I have  been  working  with  Mr.  Huffstetler  for  some  time  now 
with  regard  to  his  claim  for  veterans  compensation  benefits.  Mr. 
Huffstetler  is  attempting  to  be  granted  service-connected  disability 
benefits  for  cancer  which  he  has  suffered  for  several  years.  He  has 
graciously  taken  the  time  to  address  his  particular  situation  with 
regard  to  his  exposure  to  radiation  for.  the  benefit  of  the  subcom- 
mittee members.  Mr.  Chairman,  I believe  that  the  subcommittee 
will  find  his  remarks  most  beneficial  to  the  members’  consideration 
of  this  important  issue. 

[The  following  letter  is  submitted  for  the  record:] 

Gastonia,  N.C., 
February  St,  1978. 

Dear  Sir:  I wish  to  take  this  opportunity  to  express  my  since  rest  appreciation  for 
your  interest  and  concern  in  my  disability  and  for  the  assistance  that  you  have 
given  me. 

I was  assigned  to  the  Marshall  Islands  in  May  or  June  of  1946  for  the  Atomic 
Bomb  test  "Operation  Crossroads”.  I was  first  stationed  on  the  LCT  1420.  The  LCT 
1420  duties  were  to  assist  deep  sea  divers,  via  a crane  operation,  in  the  inspection  of 
sunken  ships  caused  by  the  A bomb  blasts. 

I was  assigned  to  the  U.S.S.  Coruerver  ARS  39  in  September,  1946  at  Kwajalein 
Island  in  the  Marshall  Islands.  All  the  ships  at  Bikini  had  been  towed  to  Kwajalein. 
It  was  our  duty  on  the  U.S.S.  Coruerver  to  keep  the  ships  afloat  and  in  order  to  do 
so,  we  had  to  board  the  ships  to  pump  the  water  out  and  keep  them  afloat  in  order 
that  the  damage  could  be  examined. 
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After  '"Test  Baker”,  the  battleship  "New  York”  was  towed  to  sea  to  remove  the 
ammunition  in  order  that  she  may  be  towed  to  Pearl  Harbor.  We  also  worked 
almost  four  days  on  the  "New  York”  to  remove  her  propellers  in  order  to  tow  her 
easier.  Other  ships  were  also  towed  out  to  sea. 

We  also  boarded  the  U.S.S.  Independence,  a light  carrier,  to  start  the  generators 
and  raise  the  anchor  in  order  to  tow  her  to  Pearl  Harbor.  We  were  on  about  all 
ships  that  did  not  sink  in  the  tests. 

Additional  information  can  be  obtained  from  the  book  "Operations  Crossroads”, 
The  Offical  Pictorial  Record,  published  by  William  H.  Wise  and  Company,  Inc.  New 
York,  1946. 

The  Department  of  Navy  has  acknowledged  that  my  records  do  not  indicate  the 
use  of  film  badges  for  exposure.  I did  not  wear  film  badge  but  about  three  days  the 
entire  time  I was  there.  Personal  records  were  inadequately  kept,  but  ship’s  records 
would  probably  give  details  such  as  the  time  I received  a small  laceration  on  a small 
LSM  and  later  it  became  seriously  infected. 

There  were  several  cases  of  pilferage  among  the  servicemen  that  I was  assigned 
with.  I cannot  help  but  wonder  if  many  of  the  personnel  became  ill  or  perhaps  died 
because  all  the  equipment,  tools,  clothing,  etc.  were  taken  by  them.  In  one  instance, 
one  of  the  officers  took  a radioactive  water  valve  and  kept  it  under  his  bunk  for  a 
period  of  time.  He  died  ten  or  twelve  years  later  from  the  effects  of  radioactivity. 
The  water  valve  was  evidence  in  a court-martial  and  the  officer,  stationed  on 
another  ship,  was  the  defense  attorney  in  the  case. 

I was  first  treated  for  skin  cancer  in  1961  by  Dr.  John  Bond,  Gastonia,  North 
Carolina  and  in  December  of  1976,  my  right  lung  was  removed  at  the  VA  hospital  in 
Columbia,  South  Carolina.  I am  presently  an  out-patient  and  am  still  being  treated 
for  my  surgery  and  on  February  10,  1978.  my  last  checkup,  it  was  discovered  that  I 
have  another  small  skin  cancer  on  my  left  ear  that  will  have  to  be  removed.  At  my 
last  check  up  I was  notified  that  there  has  not  been  an  reoccurrence  of  lung  cancer. 

The  Veterans  Administration,  Winston  Salem,  North  Carolina  is  currently  com- 
piling all  my  service  and  medical  records  for  re-evaluation. 

If  the  House  Subcommittee  should  need  additional  information,  please  feel  free  to 
contact  me. 


Again,  thank  you  for  your  concern  in  this  matter. 
Sincerely, 


Roy  D.  HuprsTBTLKa. 


Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you. 

Our  first  witnesses  this  morning  will  be  a distinguished  group  of 
former  military  men  who  participated  in  nuclear  tests  in  the 
1950’s.  As  Dr.  Carter  has  mentioned,  we  are  deeply  indebted  to  the 
Disabled  American  Veterans  organization  for  its  efforts  on  behalf 
of  veterans  who  were  present  at  Smoky  and  other  tests,  and  who 
subsequently  have  become  ill.  The  members  of  this  panel  would  not 
be  here  this  morning  if  the  DAV  had  not  arranged  for  and  ab- 
sorbed the  costs  for  each  of  these  gentlemen’s  trips  to  Washington. 
So,  the  committee  is  grateful  and  we  wanted  to  express  it  publicly 
to  the  DAV  for  their  assistance. 

Also,  I believe,  there  is  a letter  that  I would  like  to  make  part  of 
the  record,  without  objection,  from  the  Disabled  American  Veter- 
ans organization. 

[The  following  information  was  submitted  for  the  record:] 
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DISABLED  AMERICAN  VETERANS 


NATIONAL  SERVICE  and  LEGISLATIVE  HEADQUARTERS 
607  MAINE  AVENUE,  S.W. 

WASHINGTON.  D.C.  20024 
(202)  554-3501 


January  13 , 1978 


The  Honorable  Paul  G.  Rogers,  Chairman 
Subcommittee  on  Health  & the  Environment 
2407  Rayburn  House  Office  Building 
Washington,  D.  C.  20515 

Dear  Congressman  Rogers: 

X am  pleased  to  submit  for  the  record  the  following 
information  with  respect  to  the  activities  of  the  Disabled 
American  Veterans  as  to  assistance  to  veterans  and  their 
dependents  who  claim  disability  or  death  benefits  resulting 
'from  radiation  exposure  * 

Enclosed  are  copies  of  articles  which  appeared  in  the 
DAV  Monthly  Magazine  in  July  and  September  of  1977,  my 
memorandum  to  all  Supervisory  National  Service  Officers  and 
letters  from  individual  veteran  or  dependent  claimants.  We 
have  available  additional  correspondence  regarding  allegations 
of  radiation  exposure  prior  to  the  1950's  and  will  make  them 
available,  if  necessary. 

Our  280  National  Service  Officers  all  of  whom  are 
accredited  by  the  Veterans  Administration  to  prepare,  present 
and  prosecute  claims  before  that  agency  with  respect  to 
individual  claimants  who  designate  the  Disabled  American 
Veterans  as  their  power  of  attorney,  are  all  service  connected 
disabled  veterans  themselves  and  more  than  80%  of  them  are 
Vietnam  Era  disabled.  Our  NSOs  are  stationed  in  every  VA 
Regional  Office  and  Center  and  in  some  VA  Hospitals.  They 
represent  disabled  veterans  and  their  dependents  without 
charge  in  an  attorney-in-fact  capacity  to  obtain  from  the 
Veterans  Administration,  the  Social  Security  Administration 
and  any  other  governmental  agency  all  benefits  to  which  the 
disabled  veteran  or  his  dependent  may  establish  eligibility. 

In  this  regard.  DAV (S^O^  are, trying  to  help  victims  of 
radiation  exposure  or  Jtheir  widows  in  the  development  or 
necessary  evidence  to/prove  claims,  in  the  expert 
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professional  plantation  of  <mr-h  claim  K«f«Te  local  Rating 
Boards  ot  the  Veteran*  AflalninJtiatlfia.  nfc”**arv' 


aTrequesr  ror  Aanlnlstratlve  Revlew_bv  5&  Central  Offlce_ln 
Washington;  D.  C7  or  in  reference  to  an  appeal  to  the  Va 
joarjf  of  V»t*m»  Appeals'. 


Contact  has  also  been  made  by  the  undersigned  with  Dr. 
Glyn  Caldwell  of  the  Center  for  Disease  Control  in  Atlanta , 
Georgia.  As  you  undoubtedly  know,  Dr.  Caldwell  is  leading 
a study  to  determine  among  other  things  if  the  incidence  of 
cancer  is  higher  on  average  for  those  exposed  to  radiation 
in  Nevada  in  the  1950*8  as  compared  with  the  general  popula- 
tion. Copies  of  correspondence  from  individual  claimants 
have  been  sent  to  Dr.  Caldwell  to  assist  him  in  his  study. 


1 hope  that  the  information  presented  herewith  and 
the  correspondence  enclosed  will  prove  of  assistance  to 
the  Subcommittee..  If  additional  information  is  necessary 
you  may  be  assured  of  the  continuing  cooperation  of  the 
Disabled  American  veterans. 


Sincerely, 

*> 

NORMAN  B.  HARTNETT 
National  Service  Director 


NBH:  amh 

cc:  Dr.  Caldwell 
Enclosures 


Mr.  Rogers.  The  first  witnesses  will  be  Mr.  Russell  Jack  Dann, 
from  Albert  Lee,  Minn.  Would  it  be  convenient  to  come  around  to 
the  table  to  a mike,  if  someone  could  perhaps  help  you,  Mr.  Dann; 
perhaps  we  could  move  those  chairs. 

Lt.  Col.  Frank  W.  Keating  (ret.),  from  Tacoma,  Wash.;  and  Col. 
Thomas  Stedman  (ret.)  from  Savannah,  Ga. 

I wonder  if  William  B.  Dennan,  Dr.  Dennan  is  present.  He  was 
not  sure  whether  he  could  be  here  this  morning. 

All  right,  we  welcome  you,  gentlemen;  we  are  grateful  to  you  for 
taking  the  time,  and  the  DAV  for  helping  this.  I think  you  may 
proceed  as  you  desire.  Your  statements  will  be  made  a part  of  the 
record  in  full  without  objection.  We  will  turn  it  over  to  you  and  let 
you  make  your  statements  as  you  desire. 

Mr.  Dann,  would  you  like  to  begin? 

STATEMENTS  OF  RUSSELL  JACK  DANN,  ALBERTA  LEE,  MINN.; 

LT.  COL.  FRANK  W.  KEATING  (RET.),  TACOMA,  WASH.;  LT. 

COL.  THOMAS  M.  STEDMAN  (RET.),  SAVANNAH,  GA.;  AND 

HUBERT  SMITH,  ASHEVILLE,  N.C. 

Mr.  Dann.  Yes,  Mr.  Chairman. 

Mr.  Rogers.  If  you  could  speak  as  loudly  as  possible  into  the 
mike. 

Mr.  Dann.  Can  you  hear  me  now? 

Mr.  Rogers.  Yes,  now. 

Mr.  Dann.  To  all  interested  personnel.  Subject:  Atomic  bomb  test 
August  31,  1957;  called  Smoky,  Nevada,  Yucca  Flats.  Please  note, 
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to  the  best  of  my  knowledge  this  r£sum6  contains  no  secret  infor- 
mation, or  any  top-secret  data  pertaining  tq  Shot  Smoky.  Any  and 
all  information  is  to  the  best  of  my  recollection.  Exact  yardage, 
footage,  height,  location,  number  of  personnel,  and  magnitude  were  , 
never  clearly  explained  to  our  echelon.  My  explanations  are  ap- 
proximate. 

' To  whom  it  may  concern. 

My  status  at  the  time  of  Shot  Smoky  was  Cpl.  Russell  Jack 
Dann,  RA- 17424897. 1 was  assigned  to  Company  A,  605th  Airborne 
Infantry  Regiment,  82d  Airborne  Division,  Fort  Bragg,  N.C.  Date  of 
birth,  October  11,  1936.  Social  Security  No.  48-538-3344;  MOS 
31177,  communications  chief.  Dates  of  service,  November  1954  to 
February  1958.  Honorable  discharge. 

Five  months  before  my  ETS  I was  assigned  to  the  1st  Training 
Command,  505th  Airborne  Infantry  Regiment.  First  Lieutenant 
Ginn  was  my  company  commander,  and  he  was  also  my  platoon 
leader  at  Camp  Desert  Rock.  I understand  that  no  one  has  gotten  a 
hold  of  him  yet,  Lieutenant  Ginn. 

Mr.  Rogers.  Excuse  me,  do  you  know  where  Lieutenant  Ginn  is 
located  at  this  time,  by  chance? 

Mr.  Dann.  That  I know  of,  to  my  knowledge  he  has  not  been 
located. 

Mr.  Rogers.  Thank  you. 

Mr.  Dann.  But  he  was  my  platoon  leader  out  there. 

My  entire  career  of  duty  was  as  a training  cadre,  in  a training 
company.  The  reason  we  were  selected  for  Smoky  was  simple,  they 
wanted  NCO’s  with  secret  clearances.  My  MOS  required  a secret 
clearance,  and  I was  the  only  one  out  of  our  company  that  was 
available.  We  were  low  on  personnel,  in  other  words. 

A company  of  troops  were  formed,  mostly  NCO’s  within  the  82d 
Airborne  Division.  On  August  12,  1957,  the  entire  company  left 
Pope  Air  Force  Base  at  Fort  Bragg,  N.C.,  aboard  a C-124  Flying 
Globe  Master.  We-  arrived  at  Indian  Springs  Air  Force  Base  the 
same  day,  which  is  between  Las  Vegas  and  Camp  Desert  Rock. 

We  were  then  transported  to  Camp  Desert  Rock,  Nev.  The  days 
and  the  weeks  that  followed  consisted  mostly  of  critiques,  some 
movies  of  other  shots,  proper  protection  from  radiation,  and  surviv- 
al. Other  days  we  would  low-crawl  under  approximately  30  yards  of 
barbed  wire.  Other  days  we  would  crawl  under  this  wire,  and  after 
the  crawl  we  would  then  spread  out  a poncho,  field-strip  our  M-l 
rifles,  reassemble  them,  semi-late  lock  and  load,  and  fire.  We  were 
also  timed  on  this.  We  were  told  we  were  to  do  this  just  before  the 
shot  and  just  after.  The  latter  was  never  executed  because  of  the 
radiation  factor  involved  in  Smoky. 

It  was  believed  that  Smoky  was  a 44  KT  bomb,  to  be  located  on  a 
tower  approximately  760  to  1,260  feet  above  the  desert  basin.  We 
were  never  told  exactly  how  high  that  tower  was. 

We  were  to  be  located  in  trenches  approximately  3,000  yards 
south  of  Ground  Zero.  However,  on  the  early  morning  of  August 
31,  1957,  we  were  trucked  into  position  and  awaiting  the  shot.  The 
tower  was  lit  up  like  a Christmas  tree.  Floodlights  made  it  very 
visible  in  the  early  morning  hours.  I could  see  an  elevator  going  up 
to  topside.  It  was  clearly  evident  that  the  shot  had  the  green  light. 
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We  went  through  mock  procedures  of  kneeling  in  the  trenches, 
holding  our  rifles  and  shielding  our  eyes  with  our  right  forearm.  It 
seemed  that  within  minutes  we  were  told  to  load  up  again,  that  an 
alternate  site  had  been  chosen,  and  we  would  observe  the  shot. 
Loading  back  into  the  6-ton  Army  open  cattle  trucks,  we  were  then 
moved  to  a hillside  east  of  Ground  Zero,  approximately  the  same 
distance  as  the  trenches.  We  were  then  tola  that  the  wind  may  be 
a factor  because  of  the  fallout,  and  the  trenches  could  be  unsafe. 

Pandemonium  seemed  to  have  struck  most  troops  because  there 
was  no  doubt  in  anyone’s  mind  that  this  open-ground  procedure, 
what  it  would  result  in.  The  troops  were  told  to  disperse  and  a 
chain  of  command  issued  proper  exposure  procedures.  The  result  of 
the  trench  .practice  was  reapplied  here,  also. 

Communications  had  set  up  a PA  system  for  the  benefit  of  hear- 
ing the  countdown.  This  location  was  completely  contrary  to  the 
message  that  had  been  applied.  Had  it  been  an  actual  combat 
situation  with  anticipation  of  a shot,  uniform  of  the  day  was  a class 
D field.  jacket,  pistol  belt,  first-aid  packet,  canteen,  and  poncho. 
Had  this  uniform  included  an  entrenching  tool,  we  could  very  well 
have  dug  in,  or  moved  to  the  rear  slope.  It  was  as  if  observation 
was  more  important  than  safety. 

No  one  found  any  humor  in  what  was  about  to  happen.  The 
countdown  toward  ,rH”  hour  continued.  As  the  last  seconds  ticked 
away  there  was  a sizzling  flash.  I could  see  the  bones  in  my  arm, 
and  within  a few  seconds  the  blast  from  the  shock  hit  us. 

It  knocked  me — and  several  other  troops — 10  or  15  feet.  It  blew 
my  steel  pot  completely  off— I never  did  find  it.  There  was  a 
devastating  blast  that  words  can  never  explain.  After  the  shot  our 
company  paratroopers  loaded  back  into  the  vehicles  and  moved 
down  to  within  approximately  300  yards  from  Ground  Zero.  This 
was  to  monitor  the  tower  to  see  what  shape  the  tower  was  in,  and 
it  was  nothing  but  a pile  of  rubble. 

We  also  saw  that  the  trenches  that  we  were  to  have  been  in  had 
caved  in— they  had  caved  in. 

Before  loading  we  were  checked  for  radiation.  My  count  was  very 
high.  I was  required  to  remove  my  fatigue  jacket  and  shake  it  out. 
A whisk  broom  was  used  on  my  jump  boots.  We  all  wore  film 
badges,  and  some  were  lost  and  others  were  light-struck  so  that 
they  actually  fell  open. 

I also  observed  Shot  Galileo,  a low-yield  bomb  of  approximately 
12  KT.  And  then,  again,  we  were  on  open  ground.  Some  personnel 
field-stripped  their  weapons  and  reassembled  them.  I can  never 
remember  doing  this.  It  was  in  the  very  early  morning  hours  and 
visibility  was  not  that  good.  I might  add  that  the  small  shot  had 
heat  thermos  that  were  very  high. 

Shortly  after  my  discharge,  February  28,  1958,  and  for  several 
years  to  come  I experienced  serious  dizziness.  I lost  my  hair  in 
blotches.  The  hair  grew  back  in  6 to  8 months.  It  grew  back  gray 
very  finely,  and  then  it  came  back  totally.  My  teeth  began  falling 
out,  and  I lost  hearing  in  my  left  ear.  1961  revealed  that  the  reason 
my  wife  and  I were  having  no  children  was  because  of  a very  low 
sperm  count.  In  1963  I had  trouble  with  my  bones  in  my  knees,  I 
had  water  on  the  joints,  troubled  with  both  shoulders,  and  a local 
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doctor  treated  me  for  bursitis.  I had  trouble  with  my  fingers,  and 
also  with  my  wrist. 

For  years  I have  told  my  wife  that  these  symptoms  were  a result 
of  Shot  Smoky — but  who  would  ever  believe  such  a Buck  Rogers 
story?  It  was  not  until  we  have  seen  it  on  national  TV  and  read  it 
in  several  newspapers  that  I finally  decided  that  now  maybe  some- 
one will  listen  to  our  story  of  Smoky  and  decide  it  worthy  of  an 
investigation.  Also,  that  such  a guinea  pig  operation  should  never 
have  existed. 

The  Army  never  attempted  to  contact  me  if  any  ill  effects  had 
resulted  from  Shot  Smoky  or  Shot  Galileo.  I walked  out  onto  the 
sun  deck  of  my  apartment  in  July  of  1974,  lit  up  a cigarette,  leaned 
against  the  railing,  and  fell  off  backwards  and  busted  my  neck. 

The  doctors  have  treated  me  at  Wood  VA  at  Wood,  Wis.,  near 
Milwaukee.  I was  in  the  hospital  nearly  a year  and  they  told  my 
wife — not  me — that  I had  a weird  blood  cell  count  of  some  type,  or 
possibly  my  liver.  The  results  I have  never  known.  But  if  they  had 
known  of  Smoky,  maybe  it  would  have  been  different. 

I have  to  go  back  in  March  for  my  yearly  checkup  and  hope  to 
find  out  more  at  that  time.  I thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you  very  much  for  your  statement.  The 
committee  will  follow  your  case  very'  carefully 

Mr.  Dann.  I am  sorry,  sir;  I am  awfully  hard  of  hearing. 

Mr.  Rogers.  I said  the  committee  will  follow  your  case  very 
carefully  when  you  go  back  to  the  VA.  So,  we  will  be  in  close 
contact. 

Colonel  Keating? 

STATEMENT  OF  LT.  COL.  FRANK  W.  KEATING  (RET.) 

Colonel  Keating.  Can  you  hear  me? 

Mr.  Rogers.  I think  you  have  to  get  rather  close  to  the  mike,  the 
mikes  are  not  too  clear. 

Colonel  Keating.  Now,  can  you  hear  me  all  right? 

Mr.  Rogers.  Yes;  thank  you. 

Colonel  Keating.  Mr.  Chairman,  I was  the  commanding  officer 
of  the  12th  Battle  Group  of  the  4th  Infantry  Division,  which  sent 
troops  to  Desert  Rock. 

The  statement  I am  going  to  make,  there  is  no  information  that  I 
am  aware  that  is  classified,  either. 

The  following  information  concerning  my  participation  in  Desert 
Rock  in  the  infentry  troop  test  exercise,  Desert  Rock  VII  and  VIII, 
conducted  at  Yucca  Flats,  Nev.,  is  furnished  primarily  from 
memory  because  I have  no  records  of  the  test.  \ 

I was  the  commanding  officer  of  the  battle  group  from  its  activa- 
tion in  March  of  1957  until  September  1957,  at  which  time  I 
transferred. 

Mr.  Rogers.  Excuse  me  a moment,  is  the  microphone  turned  on 
here?' 

Colonel  Keating.  I don’t  know.  Now  you  can  get  it. 

Mr.  Rogers.  Fine. 

Colonel  Keating.  I was  the  commanding  officer  of  the  12th  In- 
fantry from  its  activation  in  March  until  September  of  1957,  when 
I transferred  my  command  to  a Colonel  Redneld.  During  the  period 
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I was  in  command,  between  600  and  700  personnel  in  the  unit  did 
participate  in  Operation  Smoky  at  Desert  Rock. 

As  I recall,  the  initial  date  set  for  Operation  Smoky  was  August 
15,  1957.  However,  when  we  arrived  at  Camp  Desert  Rock,  Nev.,  on 
or  about  August  1,  we  were  notified  that  there  were  seven  shots  to 
be  fired  prior  to  the  detonation  of  Smoky;  and  it  may  be  delayed  to 
a later  date  because  of  atmospheric  condition,  which  does  delay 
those  shots. 

We  were  undergoing  a special  training  program  in  preparation 
for  our  participation  in  this  operation,  which  training  included 
personnel  from  the  12th  Infantry,  a platoon  of  the  Queen’s  Own 
Rifles  of  Canada,  and  the  85th  Aviation  Battalion,  Provisional, 
from  Fort  Bragg,  N.C.,  commanded  by  a Lt.  Col.  Charles  Ernest, 
which  furnished  helicopter  support  to  the  operation. 

The  training  unit  was  a heavily  reenforced  pentomic  unit  which 
was  designated  Task  Force  Warrior,  and  was  under  the  command 
of  Capt.  George  D.  Pebbles,  the  company  commander  of  the  1st 
Battle  Group,  12th  Infantry.  These  troops  were  utilized  to  partici- 
pate in  each  of  the  seven  shots.  During  the  participation  in  those 
shots  the  troops  were  placed  in  predug  trenches  at  various  dis- 
tances from  Ground  Zero,  the  nearest  position  being  approximately 
4,500  yards  from  Ground  Zero,  which  is  about  2Vfe  miles. 

We  did  no  tactical  maneuvering  with  regard  to  these  shots.  If  the 
shot  was  fired  we  waited  until  the  AEC  personnel  swept  the  area 
and  advised  us  that  it  was  safe  to  move  out;  and  we  would  load 
back  into  our  trucks  and  go  back  to  Camp  Desert  Rock.  If  the  shot 
were  not  fired,  we  would  load  into  our  trucks  and  move  across 
Yucca  Flats  to  a training  area  where  we  were  conducting  training 
for  this  pentomic  operation  we  were  to  participate  in. 

As  best  as  I recall  these  shots  were  fired  between  0300  and  0400 
hours  in  the  morning,  and  this  was  just  at  daybreak,  so  that  they 
could  pick  up  the  clouds  from  the  shot. 

The  commanding  officer  at  Desert  Rock  was  responsible  for  the 
movement  of  troops  for  Desert  Rock  to  Yucca  flats.  We  were 
loaded  into  large  transport  trucks  where  each  man’s  name  was 
checked  against  a roster;  and  upon  loading  was  a further  check  to 
determine  that  he  had  his  radiation  badge.  Upon  returning  from 
Yucca  Flats  all  troops  were  again  checked  by  roster  to  determine 
that  all  personnel  had  cleared  the  area. 

On  the  day  Operation  Smoky  took  place — I understand  it  was  on 
August  31— we  were  transported  to  the  test  area  in  the  same 
manner  as  on  all  previous  occasions.  The  troops  were  moved  into 
predesignated  areas.  These  areas  were  approximately  8,500  yards— 
5 miles — from  Ground  Zero.  After  the  shot  upon  notification  that 
the  area  was  safe  and  clear  from  contamination  by  AEC  personnel, 
they  would  in  accordance  with  tactical  plans  be  transported  by 
helicopter  to  the  assault  positions  where  at  that  time  we  went  into 
the  operation  of  capturing  our  objective. 

It  is  my  opinion  that  the  safeguards  and  precautions  imposed  by 
the  Atomic  Energy  Commission  personnel  appeared  to  be  adequate 
to  insure  safety  of  all  personnel;  and  to  the  best  of  my  knowledge 
none  of  the  individuals  who  participated  in  the  test  from  my  unit 
received  an  overdose  of  radiation. 
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However,  this  does  not  mean  that  an  individual  could  not  have 
received  an  overdose  of  radiation. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you  very  much,  Colonel  Keating. 

Colonel  Stedman? 

STATEMENT  OF  COL.  THOMAS  M.  STEDMAN  (RET.) 

Colonel  Stedman.  At  the  outset  of  this  statement,  I feel  I should 
point  out  that  my  recollections  of  many  of  the  incidents  have 
become  somewhat  hazy  in  the  intervening  years.  I have  verified 
the  dates  of  the  various  flights  from  my  pilot  log  book,  however 
[see  p.  149]. 

At  the  time  of  the  Smoky  atomic  blast  I was  a member  of  the 
31st  Transportation  Company.  This  was  an  Army  aviation  unit 
equipped  with  21  H-34  helicopters.  The  unit  was  stationed  at  Fort 
Benning,  Ga. 

On  July  22,  1957,  the  helicopters  began  the  cross-country  flight 
to  Camp  Desert  Rock,  Nev.  As  I recall,  the  flight  was  expected  to 
require  4 to  5 days.  Due  to  many  unexpected  aircraft  maintenance 
problems  and  shortages  of  ^aircraft  spare  parts,  the  helicopters 
straggled  into  Desert  Rock  about  2 weeks  later  than  expected.  My 
own  nelicopter  was  grounded  at  El  Paso,  Tex.,  for  spare  parts  until 
August  14,  and  my  copilot,  the  crew  chief  and  myself  remained 
with  the  aircraft.  On  August  14  the  parts  were  received  and  in- 
stalled, and  on  August  15  we  departed  for  Camp  Desert  Rock, 
arriving  on  August  16. 

On  August  20  I made  a familiarization  flight  with  another  pilot 
who  had  arrived  earlier  at  the  testsite.  I flew  missions  through  the 
test  area  on  August  21  and  22  with  Capt.  John  Dancey,  a Canadian 
Army  pilot  who  was  attached  to  our  unit,  and  on  August  22  we 
flew  a party  of  Canadian  Army  observers  through  the  test  area.  I 
believe  all  the  flights  were  made  at  low  altitudes,  probably  100  to 
200  feet  above  the  desert  floor.  On  several  occasions  we  flew  over 
the  sites  of  previous  nuclear  blasts.  These  blasts  had  been  detonat- 
ed from  the  tops  of  steel  latticework  towers  and  we  could  see  the 
remnants  of  the  towers  flattened  on  the  desert  floor.  I do  not  recall 
any  restrictions  against  flying  over,  or  near  these  sites.  I am  posi- 
tive we  would  not  have  flown  any  closer  than  was  done- if  these 
areas  had  been  considered  “hot." 

On  the  late  afternoon  of  August  30  our  helicopter  company  flew 
out  to  be  in  place  for  the  Smoky  detonation,  scheduled  for  before 
sunrise  on  August  31.  Our  company  helicopters  parked  on  a level 
area  with  the  hill  mass  of  News  Nob  directly  between  us  and  point 
of  detonation.  I believe  News  Nob  was  about  a mile  away,  to  the 
north  of  our  location.  I do  not  recall  if  the  other  helicopter  unit  in 
the  exercise,  which  was  the  8th  Transportation  Company  from  Fort 
Bragg,  N.C.,  spent  the  night  at  the  same  location.  1 am  quite  sure 
that  the  troops  in  the  foxholes  were  not  in  our  area. 

I believe  tne  blast  went  off  at  least  an  hour  before  sunrise,  since 
the  sky  was  still  dark.  We  waited  in  place  until  after  sunrise  to 
begin  our  part  of  the  exercise.  We  were  to  ferry  the  troops  from 
one  part  of  the  exercise  area  to  {mother  part.  I cannot  recall  if  we 
physically  landed  in  the  area  where  the  troops  were  in  foxholes 
during  tne  blast.  On  this  day,  August  31,  I flew  a total  of  3.  hours 
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and  20  minutes,  which  was  probably  typical  of  all  other  helicopters 
in  our  unit.  I recall  that  the  entire  exercise  area  was  covered  with 
a heavy  dust  cloud,  caused  by  the  blast  effect  of  the  bomb.  This 
dust  cloud  extended  from  ground  level  up  to  a height  of  several 
thousand  feet,  as  I recall.  Low  visibility  at  the  level  that  we  flew — 
probably  not  more  than  200  feet  above  the  desert  floor — made 
navigation  difficult  and  we  were  always  concerned  about  midair 
collisions  with  other  aircraft  which  might  be  in  the  area.  I believe 
the  dust  remained  in  the  area  throughout  the  entire  day.  I am 

Suite  certain  that  our  flights  were  planned  to  avoid  the  point  of 
etonation. 

All  the  flight  crews  wore  radiation  measuring  devices  after  arriv- 
al at  Camp  Desert  Rock.  I believe  these  devices  were  film  badges. 
As  I recall,  these  were  checked  periodically  to  determine  if  anyone 
had  accumulated  excessive  radiation.  I do  not  believe  that  anyone 
in  the  unit  accumulated  more  than  was  considered  safe  by  current 
standards.  The  helicopters  were  also  checked  for  radioactivity.  I 
recall  that  the  crew  chief  told  me  that  our  helicopter  was  hotter 
than  any  other  in  the  unit,  although  still  safe.  The  crew  chief  also 
commented  that  the  detection  personnel  found  the  highest  levels  of 
radiation  on  the  helicopter  were  in  the  porous,  rubber-like  sponges 
which  were  fastened  to  the  landing  gear  struts  to  act  as  bumpers 
for  the  engine  access  doors. 

On  September  1 the  helicopters  of  our  unit  left  Camp  Desert 
Rock  for  maintenance  at  Ontario,  Calif,  and  the  ultimate  flight 
back  to  Fort  Benning,  Ga. 

I do  not  believe  that  gas  masks  were  worn  in  our  unit  at  any 
time  during  the  exercise.  I do  know  that  the  list  of  required  cloth- 
ing and  equipment  does  not  include  gas  masks. 

I might  point  out  that  last  year  I had  two  small  localized  skin 
cancers  removed,  one  from  my  forehead  and  one  from  my  back.  My 
wife  and  I have  had  no  children  since  the  atomic  tests,  and  I 
jokingly  said  for  years  that  probably  I was  radioactive  from  the 
atomic  blast.  I have  not  had  any  medical  checkup  on  that  aspect. 
That  concludes  my  statement.  I would  be  pleased  to  comment. 
[Testimony  resumes  on  p.  159.] 

[Attachments  to  Colonel  Stedman’s  prepared  statement  follow:] 
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copy  Ho ^ 

3d  Prana  Bh  (Boptr)(Amy) 
Fort  Banning,  Georgia 
1*1200  July  1957 

OpnO  1 

Mapi  Sectional  Charts  lt*00,000f  Birmingham,  Shreveport,  Dallas,  Austin,  ^ 
Roe  veil,  51  Faso,  Douglas,  Phoenix,  Son  Diego,  Los  Angeles,  Mt*  Whitney 

Task  Orgnt 

Advance  Party  (Annex  D) 

P.q  & Hq  Dot  *d  Trans  .Bn  (Hoptr  )(Ar^r)(-) 

*3 st  Trans  Co  (Lt  Hoptr)  (H-34A-) 

138th  Trans  Det  (CHR-l) 

£ 

Organlo  Airoraft  Group  (Annex  B) 

51st  Trans  Co  (Lt  Hcptr)(H-34)  (Annex  0)  (Classified  - Not  aiolosed) 

Ha  in  Body 

Eq  & Hq  Det  3d  Trans  Bn  (Hcptr)(Arny) 

31st  Trans  Co  (Lt  Hoptr) (H-34){-)  (Annex  F)  • 


1.  SITUATION. 

Kq  & Hq  Det,  y Trans  Bn  (Hoptr)  (Amy),  31st  Trans  Co  (Lt  Hoptr) 
(ti~34)  a r.d  l>Slh  Trans  Det  (CHtti)  have  been  ordered  to  proceed 
fro  a Ft  Banning,  Georgia  to  Camp  Desert  Rock,  Nev. 

b.  31st  Trans  Co  (Lt  Hcptr)(H-34)  and  136th  Trans  Det  (cam)  are  at- 
— tached  to  3d  Trans  Bn  (Hoptr) (Amy)* 

o,.  The  >d  Trane  Bn  (Hoptr)(Arcy)  upon  arrival  Camp  Desert  Rook,  Nev* 

""  will  be  redesignated  the  85th  Any  Avn  Bn  (Prov). 

2*  HISS  IOW. 

a*  The  3d  Trans  Bn  (Hoptr)(Aray)  displaces  to  Camp  Desert  Rock,  Nev* 
commencing  IQ  July  1957,  and  prepares  to  parti oipate  in  Exercise 
Desert  Rook  VII  and  VIII  not  later  than  27  July  1957* 

b,  Upon  arrival  the  3d  Trane  Bn  (Hoptr)(Array)  conducts  advance  unit 
and  individual  training  of  organic  personnel  and  helicopter  oper- 
ations training  for  Infantry  Battle  Group  Personnel* 

EXECUTION.  Concept  of  Opn*  The  movement  will  be  oonducted  in  three 
_ phases* 

a, .  The  advanoe  party  consisting  of.  liaison  personnel  of  the  y Trans 

Bn  (Hoptr)(Amy)  and  31st  Trans  Co  (Lt  Hcptr)(H-34),  *11  assigned 
mess  personnel  and  the  138th  Trans  Dot  (CUFH)  with  127,000  lbs  of 
vehicular  equipment  and  airoraft  component  and  spare  parts  will 
depart  Lawson  Army  Air  Field  on  18  July  1957  via  Air  ibree  Airoraft. 
Aircraft  to  be  spotted  Lawson  Amy  Air  Field  1500  EST  17  July  1957* 
Point  of  Arrival  to  be  Indian  Springs  Air  Force  Bass,  Nev.  (Annex 
D)(Advano«  Party) 

b.  The  organlo  Airoraft  group  consisting  of  21  H-34A  helicopters  and 
*"  crews  of  the  31at  Trans  Co  (Lt  HoDtr)(K-34)  depart  Fort  Banning, 

Georgia  on  22  July  1957*  (Annex  B;  (Organlo  Airoraft  Group) 

Route  of  flight  will  be  determined  by  C.O.,  31st  Trans  Co  (Lt 

, Hoptr )(H-54) 

9*  The  main  body  oonsleting  of  the  Command  end  Control  group,  3d  Trans 
' Bn  (Hoptr)  (Any),  the  31st  Trans  Co  (Lt  Hoptr )(H-34)  less  helioopter 
crows  and  3000  lbs  of  T0&8  equipment  will  depart  Eavcon  Amy  Air 
Field  25  July  1957*  Feint  of  Arrival  to  be  Indian  Springs  Air  Force 
Bam,  Hoy.  (Annex  F)  (Hola  Body) 
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Par  4«  OpnO  1,  Headquarter*  Jd  Trana  3a  (Koptr)( Array)#  15  July  195? 

4#  ADMINISTRATION  /iND  LOGISTICS.  Annex  0#  Administrative  Instructions# 

5#  COMMAND  aHD  SIGNAL* 

Signal  - Organio  Aircraft  group  - RPC 
L#  Conoand 

Hq  5<1  Trana  Bn  (Hoptr)(Aray)  - Opens  Caap  Desert  Hock  20  July  1957* 

31st  Trans  Co  (Lt  Hoptr)(H-34)  Organio  Alror&ft  Croup  - Unit  Coomandor 

Hq  Jd  Trans  ( He ptr) (Array)  - Main  Body  - Close  out  Fort  Banning. 

Georgia,  25  July  1957 


ERH3ST 
Lt  Col 


Annexes  t A - Movement  Order  # 1,  LA  AFC  dtd  15  July  1957# 
B - Air  Route  Overlay  (Omitted) 

C - A.lxinistrative  Instructions 
D - Advance  Party 
B - Organio  Aircraft  Croup 
F - Main  Body 

0 - Classified  (Not  Enclosed) 

OFFICIAL  l 

FITZGERALD 
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HB'I^l'.VRiERS  UVSOB  AKff  AIR  PIKLD  COtJlWD 
Fort  Borj.ing,  Georgia 

MCVnHtWT  CRDS1S  15  1957 

NUMBER  1 

1 » In  compliance  vlth  movement  directive,  Headquarters  United  St.s^ee 
Ary  Infrntxy  Center,  Fort  Benning,  Georgia,  GMCflC-0  370. 5»  subject | ">3oyeoent 
of  Units  for  Temporary  duty",  dated  9 .Ally  1957 » the  following  units  of  this 
Command  will  aove  to  Canp  De3ert  Rock,  Nevada,  eo  as  to  arrive  thereat  NLT 
27  July  1937* 

a.  Bq  4 Hq  Detachment,  3iji  Transportation  Battalion. 

^ b.  31et  Transportation  Company  (it  Soptr)(H-34)» 

o.  136th  Transportation  Detachment  (CH/W) 

2.  This  is  a toaporauy  change  of  station  for  a pproximatoly  forty -eight 
(46)  days.  Upon  completion  of  mission  -s  directed  by  Cor.vicnding  Caneral, 

Sixth  US  An qy,  personnel  and  equipment  will  return  to  hone  station. 

3.  Porsornel  and  Bouipratnt  • 

a.  Personnel  will  remain  cs  precently  assigned  ar.d  on  arrival  at 
destination  are  attached  to  Sixth  US  Any  to  bo  further  attached  es  directed 
by  Com*  ending  General,  Sixth  US  Any  for  duration  of  tDY. 

b.  Clothing  and  equipment  necosonxy  to  accomplish  mission  la 
authorised. . Health  Records  (BD  Form  722)  of  poroonnol  ooncomod  will  be 
mintc.ir.ed  in  the  personnel  seoti on  during  poriod  of  TDY. 

4.  Movement  Data 1 

a.  Movement  will  bo  mode  by  lUlitaxy  Air  and  orgenio  transportation. 

b.  TPA  is  not  authorised.  Travel  ia  group  travel  a dofinod  in 
paragraph  4201.10,  Joint  Travel  Regulations , except  as  applies  to  crove 
piloting  afrorr.ft  in  oosinection  with  this  move. 

c.  Dopondouto  will  not  r.ccor.pnny  troops. 

d.  Htcoesary  POIf  products  will  bo  furnished  from  GoYornmurit 
Stocks.  The  Quartermaster,  this  station  will  furnish  oourtoay  oerds  to 
bo  used  for  emergency  rood  repairs  only. 

e.  Details  of  covonont  will  bo  governed  by  tJte  applicable 
provisions  of  SR  55-130-45 f SR  57-5-1  w amended!  Circular  Hunbor  1, 
Headquortero  Third  US  Any,  2 January  1557 » Letter  AJKTY  510  General,  Head- 
quarters Third  Ary,  24  April  1$56,'  subjoot  "Instructions  Governing  Dono3tio 
Troop  ISovoncntc." 
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(Cent 'd  Ktor/onent  Orders  no.  I cs  thir  Hp  Jtd  15  Jul  57) 

f.  Nocoesoxy  action  will  bo  t:4con  by  this  Bordquartero  to  cooply 
with  SR  55-720-2 , including  reports  ro*uired  by  paragraph  13  thereof. 

5.  Fiscal  Data l 

a.  All  duty  performed  under  this  directive  is  field  duty  of  a 
type  es  ocntoi.pl/itel  by  paragraph  4201.6  Joint  Travel  Regulations,  TDK. 

In  ej^crgGnoy  only  obligate  funds  in  accordance  with  current  fiscal  pro- 
cedures. 


b.  Costs  inoident  to  neveaent  are  chargeable  to  fund  account 
number  2182020  856-1535  P2OOO-O2-O3-O4-O7-O0  (2010.2  )S0?-038  (DSSffiT  ROCK) 
GlOCflJ-O-1.  Copies  of  all  obligating  documents  (sales  slips,  issue  slips, 
etc.)  will  be  annotated  "DESERT  ROCK"  rod  mailod  1’ mediately1  to  Conm?nding 
General,  United  States  Arty  Irfhntry  Center,  (Attentioni  Assistant  Chief 
of  Staff,  G3). 

c.  A Class  "A"  agent  officer  will  be  appointed  by  thic  Headquarters 
in  accoidroce  with  ;Jl  37-103,  to  account  for  noccss.xy  cosh  expenditures 
during  r.over.ent* 

6.  Detailed  Ir.e true t ions t 

a.  Authority  1 Message  AJPOO  6-25-0,  Headquarters  Third  US  Airy 
3 July  1957. 

b.  Billeting  end  nossing  faoilitioe  are  available  at  destination. 

c.  Direct  corxunior.ticn  is  authorized  to  coordinate  details  of 

ncve:.ent* 

d.  Advanced  parties  authorized. 

o.  All  operations  ordors  issued  under  this  novouont  order  for 
participating  troops  will  inolude  the  following! 

(1)  Security  oloarenoo  for  oach  individual. 

(2)  A ?;tatonent  that  the  individual  is  a US  Citizen. 

(3)  A Statoc*  nt  that  oanorac  are  r.ot  permitted  in  the  Desert 

Rock  Area. 

(4)  A surnaxy  of  pro-exoroiee  training  that  the  individual 

has  received. 

f.  The  S-2  officer,  3rd  Transportation  Battalion,  will  rropare 
in  triplicate,  restore  indicating  individual  clucranoo  of  all  listod  unit 
personnel,  and  accompanying  personnel,  if  any.  All  officers  rod  Warrcnt 
Officors  will  possocs  at  least,  en  in tor in  secret  qloarcnco,  and  rosters  will 
denote  degroo  of  eloarcneo,  da  to  of  cloaronoe  rtfvd  headquarters  granting 
olo.jrroco.  Two  (2)  copies  will  bo  fumishod  the  S2,  Canp  Desert  Rock,  by 
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(Coot  *d  Kovoaont  Qrdoro  fc.  1 os  this  Hq  dtd  15  Jul  57) 

tho  unit  oomendor  izruxUatoly  upon  aprivrl  ct  Ceap  Do  sort  Rock,  and  ono  (l) 
copy  will  be  potalnod  by  the  Chit. 

g.  Record  ©f  Biorgtmo y Data  for  tho  Arnod  Forces  of  the  Ihited 
States , DD  Fora  93t  for  e :oh  norther  of  participating  unite  will  aococps^y 
unite  to  tho  canauvor  si  to,  fjii  recoin  In  custody  of  tho  personnel  officer 
during  period  of  TUT.  ’ 

h. .  Purpooei  To  participate  in  exoroiee  DESERT  ROCK  Yn  and  VIII 
during  period  of  20  July  -JO  August  1957. 

FOR  TEB  CaJlAKDERl  * * 


CFFICI/Jil 

EEX  K CRJ3iffiS 
WO  Wl,  DSi 
lest  Adjutant 

DISTRIBUTION 

ISO  Special  Distribution  i 
5 - CO,  UAFC 

100  - CO,  3d  Trens  Bn  (Bcptr)(A) 

300  - CO,  31»t  Trens  Co  (Lt  'Icptr)(H-34> 

100  - CO,  136th  Trans  Dot.(CHFK) 

Information  coplos  toi 
TAG,  Wrnh  25,  DC  - 40  copies 

00,  CONARC , Ft  Hnroo,  Vo  —^5  copios  * 

CO,  3rd  Arty,  Ft  Ho Fh arson,  Oe  (ATTKt  AJPCD)  - 5 copios 

CO,  6th  Any,  Presidio  of  S\n  Frmcisoo,  San  Frcncisoo,  Cclif  - 10  ccplos 

CO,  Coup  Doaort  Rock,  Las  Vag-s,  Nevada  - 10  copios 

CO,  US.1IC,  Ft  Bonnlng,  Oa  - 19  ooplos 


PATRICK  J O'GRADY 
1st  Lt.,  Infantry 
Adjutant 
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ANNEX  "CH  (Administrative  Instructions)  to  Operations  Order  01,  Headquar- 
ters Jd  Transportation  Battalion  (Hoptr)(Aray) 

1.  Logistical 

■'fS 

a*  Clothing  and  individual  equipment  necessary  to  accomplish 
ais 9 ion  will  be  carried  by  each  individual*  (See  appendixes  1 & 2, 

Annex  "C")* 

b.  In  compliance  with  the  request  o€  Test  Dlreotor,  Desert  Rook, 
and  co  me  ns  urate  with  availability  of  items  thereat,  only  those  items  of 
T0&3  equipment  essential  to  the  aocompllBhment  of  the  mission  will  be 
taken*  Equipment  left  at  Fort  Banning  will  be  seoured  and  maintained  by 
a rear  detachment* 

o«  Only  that  Post,  Canp  and  Station  property  authorised  by 
letter  CNKE3)  (25  June  1957)  OS  Army  Infantry  Center,  Fort  Banning,  Georgia 
will  be  taken* 

d*  A Consolidated  Battalion  Hess  will  be  established  by  Head- 
quarters 3d  Transportation  Battalion  (Hoptr)(Arsy)*  All  mess  personnel 
assigned  to  attached  units  will  be  placed  on  Speolal  Duty  to  Headquarters 
& Headquarters  Detachment,  Jd  Transportation  Battalion  (Hcptr)(Anay) 
commencing  15  July  1957  for  the  duration  of  the  exercise*  The  Battalion 
Mess  Officer  will  be  responsible  for  the  pro  cur  ring  of  necessary  kitchen 
equipment  to  feed  approximately  four  hundred  (400)  personnel* 

e*  A thirty  (30)  day  supply  of  Office  expendables  will  be  taken 
by  each  eeotion  and  unit* 

f*  A fourteen  (14)  day  level  of  janitorial  and  cleaning  supplies 
will  be  taken  by  each  wit* 

2*  Administration  1 

a*  The  uniform  for  all  personnel  enroute  to  Desert  Rock  and 
during  their  etay  at  Desert  Rock  is  as  follows  unless  otherwise  dire c ted  1 

(1)  Fatigue  Uniform  * 

(2)  Boots  (with  trousers  bloused) 

$ 

(5)  Field  cap  with  stiffener  or  locally  purchased  etiff  cap 

(4)  Pistol  belt  with  First  Aid  packet  and  pouoh,  canteen 
with  oup  and  oover 

* Fatigue  uniform  will  have  patches,  name  tapes  and  US  . 

Amy  tapes  attached  as  per  local  uniform  regulations* 

b.  A 3d  Transportation  Battalion  (Hoptr)(Arny)  personnel  seotion 
is  aotivated.  the  personnel  offioer  will  be  responsible  to  gather  and 
transport  to  Desert  Rook  and  maintain  while  thereat  personnel  records  to 
inoluds  Service  Records,  DA  Form  66  (Officer’s  Qualification  Record), 

DA  Farm  20  (ail  is  ted  Qualification  Record),  DD  Form  113  (Military  Pay 
Record),  il>  Form  722  (Health  Reoord),  DD  Form  122  (Certificate  for 
Aviation  Fay),  DD  Form  93  (Reoord  of  Baergenoy  Data),  201  File  and  all 
other  related  personnel  records  and  fores  of  all  personnel  assigned 
or  attached  to  3d  Transportation  Battalion  (Koptr) (Array)* 

o*  Morning  Reports  and  recurring  reports  presently  required  will 
be  processed  in  duplicate  so  that  Desert  Rook  Headquarters  will  be  informed 
and  installation  (Fort  Banning)  can  be  currently  informed  on  all  phases 
of  operations* 
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ANNEX  "0"  (Administrative  Instruotlons)  to  Operations  Order  yl.  Headquar- 
ters 3d  Transportation  Battalion  (Koptr)(Anv)  (Cont*d) 

d#  The  Commanding  Officer  of  51st  Transportation  Company 
(Lt  Hoptr) (H-34)  will  designate  a Class  "A"  a^ont  officer  in  aooordanoe 
with  AR  37-103  to  aooount  for  neoeesary  cash  expenditures  during  movement? 

o#  The  Commending  Officer  31st  Transportation  Company  (it  Hoptr) 
(H-34)  will  appoint  an  officer  to  secure  ooples  of  all  obligating  docu- 
ments (Sales  slips , Issue  slips,  etc.)  which  will  be  annotated  "DESERT 
ROCK"  and  sailed  Immediately  to  Commanding  General,  US  Ar«y  Infantry 
Center,  Fbrt  Bonning,  Georgia  (ATTNi  As  ale  tan  t Chief  of  Staff,  03)» 

f«  Medical  evacuation  enroute  will  be  made  to  nearest  Army, 

Navy,  Air  fbree  or  other  government  hospital*  Evacuation  to  civilian 
hospital  will  be  made  under  the  provisions  of  AR  40-505  and  SR  40-303*11 
and  may  be  resorted  to  if  life  or  limb  is  endangered* 

g*  The  Commanding  Officer  of  31st  Transportation  Company  (Lt 
Hoptr) (H-34)  will  designate  a Claims  Officer  who  will  be  responsible  to 
moke  reporta  in  writing  of  any  incident  which  might  result  in  a possible 
claim  for  or  against  the  United  States  Government  or  which  may  be  entered 
as  evidence  in  connection  therewith* 

h.  Cameras  are  not  permitted  in  the  Desert  Rock  area  and  will 
not  be  taken  by  participating  personnel* 

la  Pre-exercise  training  aa  directed  by  Exercise  Director, 

Desert  Rock  VII  & VIII,  to  include  desert  operations,  desert  health, 
hygiene  and  sanitation,  and  atomic  effeots  has  been  conducted  for  all 
personnel  listed  in  Annex  D,  E,  and  P,  except  as  indicated  thereon* 


KDfZMDM  CUmCDfO  AND  EQUIP®*?  HBQOIKE3CKP3 
2E3EBT  BOCK  TO  AND  TOX 

mssL 

Following  is  a list  of  individual,  organisational  and  mlscellaneo^ 
Items  of  olothlng  and  equipment  considered  essential  to  operations  at 
Caop  Desert  Rook*  This  list  Is  not  designed  to  stifle  individual  ingen- 
uity aa  regards  personal  requirements  or  ooafort  but  Is  minimum  require- 
ments* All  personnel  are  encouraged,  within  reason,  to  take  any  itea  that 
will  appreciably  enhsaoe  the  living  and  ooafort  fao tor  while  at  Camp 
Desert  Book* 


INDIVIDUAL  CLOTHING  AMD  EQUIP®*? 


Quantity  Required 


Boots,  servloe  combat  2 pr 

Cap,  garrison  shade  44  1 

♦Cap,  service  shade  44  Optional 

Cap,  utility  (blocked)  1 

Fatigues  with  Follow  He  patch,  company  patch,  5 sate  minimum 

name  tape,  US  Arsgr  tape 

Shirt  and  trousers,  cotton  khaki  2 sets 

Shirt  and  trousers,  IV  Optional 

•Uniform  TV  with  blouse  Optional 

Baseball  oap  1 

Shoes,  low  quarter  1 pr 

Identification  tags,  with  ohain  1 


•Required  by  all  commissioned  offioers 

ORGANIZATIONAL  EQUIPMENT 


Poncho  1 

Bag,  Bleeping  with  air  mattress  and  cover  1 

Belt,  pistol  1 

Canteen  with  cup  and  cover  1 

First  aid  pouch  with  packet  1 

Flight  suit  1 minimum 

Flight  jacket.  1 

Sun  glasses  1 pr 

Gloves,  flying  1 par 

Headset  1 

EdB  1 

Sheets  4 

Pillow  oases  2 

Pillow  1 

Blankets  5 


MISCELLANEOUS 


Bag,  duffel 
Foot  locker 
Rand  bag 

Civilian  clothing 
Folding  chair,  It  wt 


Optional 

Optional 

Optional 

Optional  (recommend) 
Optional 


Appendix  1 to  Annex  C,  Operations  Order  #1,  Headquarters  3d 
Transportation  Battalion  (Hoptr)  (Army) 
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KDIim  CLOTHING  E^IPKOT  REQUIROtaTS 
XESERT  ROCK  VII  A VIII 

HaiSTKD 

Following  is  a list  of  individual,  organ! national  and  miaeellaneouflT 
items  of  olo thing  end  equipment  considered  essential  to  operation a at  Camp 
Doeert  Rock*  This  liat  la  not  designed  to  stifle  Individual  Ingenuity  aa 
regard#  personal  requirements  or  coafort  but  la  alnloua  requirements*  All 
personnel  are  encouraged,  within  reason,  to  take  any  item  that  will  appre- 
ciably enhance 'the  living  and  coafort  factor  while  at  Caap  Desert  Rock* 

DTDIYIDUAL  CLOTHHTO 


Belt,  waist  veb  w/brasa  buckle 
Boots,  service,  ooabat 
Cap,  garrison,  khaki 
Cap,  utility,  blocked  (fatigue) 
Shorts,  cotton 
Chderehirt,  cotton,  T 
Jacket,  utility  (fatigue)  with  Follow 
and  Company  patch 
Trousers,  utility  (fatigue) 

Shirt,  cotton,  khaki 
Trousers,  cotton,  khaki 
Kecktie 

Shoes,  low  quarter 
Socks,  cotton 
Socks,  wool 

Jacket,  field  with  Company  patch 
Bag,  duffel 
Identification  _ 


Quantity  Required 

1 

2 pr 
2 
1 

all 

all 

He  all 

all 

2 

2 

1 

1 pr 
all 
all 
1 
1 
1 


ORGANIZATION  CLOT  UNO  AND  EQUIPMENT 


Gloves,  work  leather  1 pr 

Poncho  1 

Bag,  sleeping  with  waterproof  case  and  1 

air  nattresa 

Belt,  pistol  1 

Blanket,  Wool  5 

Mesa  gear,  oooplete  1 

Canteen  with  cup  and  cover  1 

Pocket,  magazine  carbine  1 

Pouch,  flrat  aid  with  packet  1 


POST  CAMP  AND  STATION  EQUIPMENT 


Sheets,  cotton 
Pillow 
Pillow  case 


4 

1 

2 


MISCELLANEOUS 


Civilian  olo  thing  Optional 

Rand  Bag  1 

Appendix  Z to  Annex  C*  Operations  Order  #1,  Headquarters 
Transportation  Battalion  (Hcptr)(Arcy) 


159 

Mr.  Rogers.  Thank  you,  Colonel  Stedman,  for  a helpful  state- 
ment. 

Also,  we  have  Mr.  Hubert  Smith  from  North  Carolina.  We  appre- 
ciate your  being  here,  too.  We  would  be  pleased  to  hear  your 
statement,  if  someone  could  give  him  the  microphone. 

STATEMENT  OF  HUBERT  SMITH 

Mr.  Smith.  Thank  you  for  the  opportunity,  Mr.  Chairman.  Can 
you  hear  me? 

Mr.  Rogers.  Yes.  Keep  the  mike  close  to  you,  though. 

Mr.  SMriti.  I guess  I have  the  right  one. 

I came  into  this  a little  bit  later.  I have  a statement  here  briefly 
describing  my  experiences  during  these  tests.  These  were  different, 
the  tests  that  I was  involved  in  were  quite  different  from  the  ones 
they  were  talking  about.  I believe  these  other  gentlement  are  talk- 
ing about  an  Operation  Plumbbob,  which  happened  in  1957.  I was 
involved  before  that  time. 

I am  a retired  Federal  employee,  I am  55  years  old.  I live  in 
Asheville,  N.C.,  and  I retired  from  the  Federal  service  with  the 
Environmental  Protection  Agency  in  September  of  1975. 

In  April  1977  I had  a complaint,  and  I had  a biopsy  which 
revealed  that  I had  prostate  cancer.  My  doctor  recommended  surgi- 
cal removal  of  the  prostate  gland  but  I searched  for  an  alternate 
treatment  because  of  the  disability  which  results  from  that  oper- 
ation. My  search  led  to  the  West  Virginia  University  Medical 
Center  at  Morgantown,  W.Va.,  where  in  June  of  1977  Dr.  Kandzari 
performed  an  operation  to  implant  radioactive  iodine — that  is 
iodine-125 — pellets  in  the  gland  around  the  tumor.  A biopsy  of  the 
lymph  nodes  removed  during  the  operation  revealed  that  it  spread 
to  the  . lymph  glands.  This  required  further  treatment,  cobalt  radi- 
ation, which  I received  in  Asheville,  N.C.,  at  Mission  Hospital.  I 
have  since  recuperated  and  I feel  pretty  good  at  this  time. 

Because  there  is  no  history  of  cancer  in  my  family,  or  any  other 
apparent  reason,  I questioned  whether  or  not  it  might  have -been 
caused  by  the  latent  effects  of  radiation  received  during  nuclear 
weapons  tests  in  1953  and  1954.  However,  I must  add  that  my 
doctors  have  told  me  that  the  cause  of  prostate  cancer  is  not 
known,  and  that  several  possible  causes  are  suspected. 

In  1953,  while  serving  on  active  duty  as  a captain  in  the  U.S.  Air 
Force  I was  assigned  to  duties  at  the  Naval  Ordnance  Laboratory 
at  White  Oak,  Md.,  to  design,  make  and  field  test  air  blast  instru- 
ments for  use  at  the  Nevada  testsite.  During  the  nuclear  test 
operation  at  Upshot  Knothole  I and  others  of  the  party— both 
military  and  civilian — placed  instruments  in  the  proximity  of  the 
ground  zero  location  for  the  detonations.  We  returned  after  the 
detonations  while  radio-activity  was  still  present,  but  of  course 
reduced,  and  at  those  times  we  were  exposed  to  residual  radiation. 
We  did  that  for  several  tests,  and  I don’t  have  records  on  how 
many  times  we  did  reenter— it  was  several. 

Film  badges  were  worn,  but  I do  not  recall  knowing  the  amount 
of  radiation  received.  It  was  generally  thought  to  be  within  the 
then  existing  occupational  standards. 

Upon  completion  of  the  work  at  the  Nevada  testsite  I returned  to 
the  Naval  Ordnance  Lab  to  prepare  for  the  next  test  operation, 
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which  was  to  be  held  at  the  Enewetak  testsite  in  the  Marshall 
Islands.  This  work  involved  designing  and  building  mechanical 
components  and  housings  for  underwater  shock  measurements 
during  the  upcoming  high  yield  test.  In  February,  1954,  I and 
others  of  the  field  party  placed  instruments  in  the  Bikini  Atoll 
Lagoon  in  preparation  for  the  first  detonation.  We  worked  from  a 
U.S.  Navy  salvage  vessel,  Gypsy.  We  also  used  a Navy  fleet  tug,  but 
I cannot  remember  the  name  of  that  one. 

For  the  test  we  departed  from  the  lagoon  and  cruised  around  in 
the  open  ocean,  which  was  about  35.  miles  from  the  site  of  the 
explosion.  I witnessed  the  March  1,  1954  shot  from  aboard  the 
Gypsy.  Shortly  after  the  shot  our  ship’s  radiation  monitor  noted  a 
significant  rise  in  radiation  from  fallout.  The  ship  moved  out  of  the 
area,  but  it  was  a very  slow  ship  and  large  area,  so,  this  took  a long 
time;  I don't  really  know  how  long. 

Later— and  I do  not  recall  the  exact  time,  I think  about  2 days 
later — we  returned  to  the  lagoon  to  recover  our  instruments.  These  , 
had  to  be  recovered  to  get  the  data  from  the  shot.  But,  as  you 
might  expect,  they  were  displaced.  We  did  find  them,  we  searched 
the  lagoon,  and  remained  in  the  lagoon  for  some  time.  I cannot 
really  give  you  any  indication  how  long,  but  several  days,  probably. 
The  radiation  levels  were  fairly  low,  but  they  were  measurable. 

Now,  aboard  the  ship  we  haa  a survey  meter,  as  I recall.  I did 
not  have  a film  badge,  and  to  my  knowledge  no  one  else  had  one.  I 
do  remember  that  tne  party  discussed  how  much  dose  we  received, 
and  we  kind  of  concluded  that  we  may  have  received  several  roent- 
gens for  those  first  few  days  that  we  were  exposed.  I came  and. 
went  from  the  Bikini  area  several  times  there,  so,  I could  not  even 
tell  you  how  long  I was  there  altogether.  I left  and  did  not  return 
after  the  second  shot  of  the  series,  but  the  Gypsy  crew  and  the 
other  crew  did  remain  for  some  extended  period  after  that. 

After  completing  my  work  and  writing  the  reports  on  this,  I was 
reassigned  to  the  Armed  Forces  Special  Weapons  Project  Head- 
quarters where  I became  a staff  officer  in  the  Radiation  Branch, 
concerned  with  radiation  matters. 

In  January  of  1956  I left  this  to  take  a civilian  position  with  the 
Atomic  Energy  Commission  in  the  Weapons  Division,  and  what 
happened  after  that  has  probably  no  relevance  to  this  hearing. 

1 would  like  to  add — it  Is  not  in  my  statement  here— but  these 
field  reports  were  reported  but  they  were  classified  when  prepared. 

I do  not  know  if  they  have  been  .declassified  yet  or  not.  Anyway, 
the  operations  are  described  in  those  reports. 

If  the  subcommittee  has  information  suggesting  abnormally  high 
incidence  of  cancer  developing  among  personnel  who  were  present 
during  or  after  nuclear  tests,  I should  agree  that  a full  investiga- 
tion is  justified.  A large  number  of  military  and  civilian  personnel 
participated  in  these  tests.  Their  collective  medical  history  might 
yield  valuable  statistical  information  as  to  latent  effects  of  radi- 
ation or  cause  of  cancer.  Of  course,  if  a correlation  is  found,  indem- 
nification of  the  victims  should  be  considered. 

Thank  you  very  much. 

Mr.  Rogers.  Thank  you  very  much,  Mr.  Smith,  for  your  presence 
and  for  your  statement. 

Dr.  Carter? 
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Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Dann,  what  instructions  were  you  given  prior  to  Smoky  and 
other  tests  you  were  in? 

Mr.  Dann.  You  are  addressing  me,  sir? 

Mr.  Carter.  Yes,  sir. 

Mr.  Dann.  I am  sorry,  Mr.  Carter,  I could  not  hear  you. 

Mr.  Carter.  I said,  what  instructions  were  you  given  prior  to 
Smoky  and  other  tests? 

Mr.  Dann.  What  instructions? 

Mr.  Carter.  Yes,  sir.  By  your  commanding  officers. 

Mr.  Dann.  By  the  commanding  officer,  whoever  was  involved? 

Mr.  Carter.  Yes,  sir;  the  topkick  usually  gives  them. 

Mr.  Dann.  The  morning  of  the  shot,  you  are  talking  about.  We 
went  into  position  in  the  trenches.  These  trenches  were  the  ones 
that  we  had  used  in  mock  procedures  inasfar  as  getting  away  from 
the  gamma  rays  of  the  shot  itself,  and  the  thermo.  This  was  the 
reason  that  the  trenches  were  located  to  close. 

At  that  time  the  army  was  going  through  a reorganization,  and 
the  pentomic  warfare  seemed  to  be  the  tiling.  I believe  that  has 
since  changed.  But  we  were  then  asked,  in  the  last  few  minutes — I 
would  guess  45  minutes — to  get  out  of  the  trenches  because  there 
was  a danger  factor  involved  that  the  cloud  from  the  bomb,  which 
rose  to  60,000  to  70,000  feet,  would  possibly  carry  dust  directly  into 
our  trenches,  and  not  the  magnitude  of  the  shot.  So,  they  immedi- 
ately took  us  out,  loaded  us  up,  and  took  us  over  to  a hill  east  of 
the  tower.  This  is  still  in  the  early  morning  hours  and  we  were  on 
a downward  slope,  facing  the  snot.  There  was  no  high  ground 
between  us  and  Shot  Smoky. 

The  orders  that  we  received,  Mr.  Carter,  were  to  disburse  and  to 
shield  our  eyes,  get  down  on  one  knee  and  cradle  our  M-l-  rifle, 
and  us©  the  same  mock  procedure  that  we  had  used  in  the  trench- 
es. That  is  all  I can  tell  you  about  it,  Mr.  Carter.  k 

Mr.  Carter.  And  at  the  time  of  the  explosion  you  saw  the  bones 
in  your  arm;  is  that  correct? 

Mr.  Dann.  What  was  that,  sir? 

Mr.  Carter.  At  the  time  of  the  explosion  you  saw  the  bones  in 
your  fingers,  or  hands? 

Mr.  Dann.  Yes,  sir,  I did.  Yes,  sir,  I certainly  did. 

Mr.  Carter.  How  soon  after  the  explosion  were  you  ordered  near 
ground  zero? 

Mr.  Dann.  As  soon  as  the  thermoheat  hit  us,  and  the  shockwave, 
the  blast  had  went  over  our  heads,  and  the  dust.  Then  the  back 
pressure,  or  the  vacuum  from  the  blast  and  the  dupt  settled  and  we 
got  half  organized,  then  we  were  moved  off  onto  the  hill. 

There  were  163  enlisted  men  or  paratroopers,  7 officers.  They 
were  moved  and  loaded  up  into  cattle  trucks,  taken  down  to  where 
we  were  to  be  in  trenches,  and  noticed  that  the  trenches  Were  all 
caved  in.  Then  we  walked  to  it,  then,  nearly  300  yards  of  ground 
zero. 

Mr.  Carter.  Was  there  a lot  of  dust  there  at  that  time? 

Mr.  Dann.  The  dust  was  high  from  there.  No. 

Mr.  Carter.  There  was  no  dust  around  you. 

Mr.  Dann.  It  was  settled.  The  dust  was  up  on  the  high  ground. 

We  marched  and  breathed  the  dust  we  created. 
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Mr.  Carter.  In  the  pictures  I have  of  Smoky  I see  that  there  is  a 
lot  of  dust  shown  near  the  ground. 

Mr.  Dann.  Sir,  that  even  came  out  of  my  magazine,  by  the  way. 

Mr.  Carter.  Sir? 

Mr.  Dann.  That  came  out  of  my  magazine. 

Mr.  Carter.  Oh,  is  that  so. 

Mr.  Dann.  The  dust  that  is  shown  is  what  he  is  talking  about 
when  the  helicopters  come  in  later.  The  dust  was  very,  very  high 
there  on  the  low  ground. 

Mr.  Carter.  The  helicopters  would  fan  it  up,  of  course. 

Mr.  Dann.  Yes. 

Mr.  Carter.  You  have  been  sterile  since  Smoky  ;is  that  correct? 
You  have  no  children? 

Mr.  Dann.  .No,  sir.  I have  been  married  19  years. 

Mr.  Carter.  Thank  you,  sir.  Colonel  Stedman,  you  suffer  from 
the  same  incapacity,  is  that  correct?  You  have  no  children? 

Colonel  Stedman.  None  since  the  Smoky  blast. 

Mr.  Carter.  Not  since  the  Smoky  blast.  Previous  to  that  you  had 
children?  . \ 

Colonel  Stedman.  Yes,  sir. 

Mr.  Carter.  Mr.  Smith,  sir,  I believe  you  stated  you  have  cancer 
of  the  prostate.  Your  last  exposure  to  atomic  radiation  was  in  1954r 
is  that  correct? 

Mr.  Smith.  Yes,  sir,  that  is  correct— no,  not  quite,  I forgot  some- 
thing. I did  not  put  it  in  my  statement,  but  I did  make  another  trip 
to  the  Nevada  test  site  in  1955,  but  I do  not  really  think  I had  any 
exposure  there,  there  might  have  been. 

Mr.  Carter.  Have  you  had  any  children  since  that  time,  have 
you  sired  any  children? 

Mr.  Smith.  Yes,  I have  one  fully  grown  and  very  normal. 

Mr.  Carter.  Colonel  Keating,  you  were  there  on  August  31, 1957. 
How  near  to  the  ground  zero  did  you  get  after  the  blast? 

Colonel  Keatino.  We  went  right  in. 

Mr.  Carter.  Right  in  to  where  the  blast  was.  Were  you  carried  in 
by  helicopter,  or  by  truck? 

Colonel  Keatino.  We  were  carried.  The  troops  were  8,500  yards 
back,  the  ones  that  were  ferried  by  the  helicopters. 

Mr.  Carter.  Yes,  sir. 

Colonel  Keatino.  There  was  another  group,  that  was  the  observ- 
ers; we  were  at  4,500  yards.  So,  the  troops  were  picked  up  by  the 
helicopters  and  moved  into  predesignated  assault  areas,  which 
were  probably  3,000  yards  or  so  from  the  ground  zero.  Then  they 
started  their  movement  in  to  attack  their  objective.  The  objectives 
were  the  hills  and  the  materials  that  has  been  placed  around  the 
shot  prior  to  its  destination. 

Mr.  Carter.  How  close  did  you  get  to  the  site  of  the  tower? 

Colonel  Keatino.  About  300  feet. 

Mr.  Carter..  About  300  feet.  Was  there  much  dust  in  the  air  at 
that  time? 

Colonel  Keatino.  Not  at  that  time. 

Mr.  Carter.  Did  I understand  you  to  say  that  you  did  not  go  in 
by  helicopter? 
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Colonel  Keating.  Well,  the  helicopters  made  dust  when  they 
came  in,  and  when  they  would  go  away  it  would  settle.  They  would 
agitate  it  constantly. 

Mr.  Carter.  Yes,  sir.  How  long  after  the  blast  was  it  that  you 
went  it? 

Colonel  Keating.  Well,  timewise  I do  not  recall,  but  everytime 
there  was  a blast  the  Atomic  Energy  people  who  had  protective 
clothing  on,  and  their  equipment,  would  go  out  through  the  area 
and  notify  us  that  it  was  safe  for  us  to  go  in. 

Mr.  Carter.  Yes. 

Colonel  Keating.  And  that  is  when  we  moved. 

Mr.  Carter.  Since  1967,  have  you  fathered  children? 

Colonel  Keating.  No. 

Mr.  Carter.  Would  you  have  like  to  have  had  children? 

Colonel  Keating.  I didn't  want  any  more. 

Mr.  Carter.  You  did  not  want  anv  more? 

Colonel  Keating.  I had  enough  of  them. 

Mr.  Carter.  That  does  not  mean  you  could  not  have  sired  chil- 
dren? 

Colonel  Keating.  I think  I could  have,  if  I had  wanted  to.  I do 
not  have  anything  physically  wrong. 

Mr.  Carter.  It  would  depend  upon  your  sperm  count,  as  I see  it. 
Your  health  has  been  good  since  Smoky? 

Colonel  Keating.  Yes,  sir.  I just  had  a physical  a month  ago. 

Mr.  Carter.  You  see,  one  of  the  dangerous  things,  as  I see  it, 
from  the  movement  is  the  inhalation  and  ingestion  of  the  dust, 
which  contains  alpha  particles  and  other  radioactive  materials, 
which  are  not  registered  on  your  film  badges  but  which  get  into 
your  lungs.  You  breathe  them  in  and  some  have  a half-life  of  200 
years  of  course,  you  will  not  live  that  long,  , but  even  now  if  you 
breathed  in  these  materials  you  might  have  a reaction  to  those 
internal  emitters. 

Mr.  Dann,  have  you  been  diagnosed  as  having  osteoporosis,  soft- 
ening of  the  bones,  or  not?. 

Mr.  Dann.  No,  sir,  Mr.  Carter,  I have  trouble  with  the  joints  in 
my  arms  and  legs.  Bursitis  arms. 

Mr.  Carter.  Thank  you  very  kindly  Mr.  Dann.  Thank  you,  Mr. 
Chairman. 

Mr.  Rogers.  Mr.  Florio? 

Mr.  Florio.  Gentlemen,  than  you  very  much  for  your  very  help- 
ful coments.  I would  like  to  develop  a point  with  regard  to  the 
adequacy  of  the  badge  monitoring  process.  Most  of  you  have  indi- 
cated that  you  had  these  badges,  although  at  one  point  an  individu- 
al said  they  did  not  have  badges. 

I am  particularly  interested,  if  the  commissioned  officers  could 
indicate  to  me,  what  procedure  you  were  instructed  to  follow  con- 
cerning the  collection  of  the  badges.  I am  also  interested  in  the 
recordkeeping  instructions  that  you  had  so  as  to  insure  that  the 
badges  that  were  going  to  be  forwarded  for  further  processing 
would  be  on  line  with  the  appropriate  individual.  Were  you  given 
any  instructions  for  the  collection  of  badges? 

Colonel  Keating.  The  badges  had  a number. 

Mr.  Florio.  I am  sorry. 

Colonel  Keating.  The  badges  had  a number. 
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Mr.  Florio.  The  badges  had  a number. 

Colonel  Keating.  And  you  assigned  them  to  each  individual? 

Mr.  Florio.  I assume  you  are  saying  that  the  individual  had  a 
numbered  badge  assigned  to  him. 

Colonel  Keating.  It  was  issued  to  him  with  that  number,  and 
then  those  badges  were  periodically  read  to  determine  the  density 
of  radiation  that  he  had  received. 

Mr.  Florio.  By  whom  were  they  read? 

Colonel  Keating.  By  the  Atomic  Energy  people. 

Mr.  Florio.  It  is  my  understanding  that  the  badges  could  not  be 
looked  at  and  read  on  the  spot,  they  had  to  be  collected  and 
processed.  ( 

Colonel  Keating.  It  was  a little  long  badge  with  a slit  in  it  with 
the  film  in  it. 

Mr.  Florio.  I assume  the  badges  were  collected,  read,  and  then 
given  back  to  the  individuals;  is  that  your  understanding? 

Colonel  Stedman.  That  is  how  I recall  it,  I am  not  real  clear  on 
that  point.  As  you  say,  it  was  nothing  that  the  individual  could 
look  at  and  tell  himself.  It  was  read  by  other  personnel,  periodical- 
ly. 

Colonel  Keating.  There  was  no  change  in  the  coloration  of  the 
badge  so  thatyou  could  ascertain  whether  or  not  you  were  getting 
an  overdose.  The  badges  were  read  by  the  AEC  personnel. 

Mr.  Florio.  So,  in  terms  of  multiple  exposure,  you  would  get  a 
badge;  it  would  be  taken  off  some  place,  presumably  read,  and 
stoned;  and  then  a new  badge  would  be  issued. 

Colonel  Keating.  Well,  either  a new  badge,  or  we  got  the  same 
badges  back. 

Mr.  Smith.  Mr.  Florio,  those  are  film  badges  similar  to  the  type 
that  radiologists  still  use.  It  requires  the  development  of  the  nlm 
on  their  total  dose-reading  instruments.  So,  they  would  read  all  the 
dose  that  they  were  exposed  to  during  the  time  they  were  out,  up 
to  development. 

Mr.  Florio.  And  were  any  of  the  individuals  here  informed  as  to 
the  readings,  or  just  told  that  they  were  OK?  In  other  words,  did 
the  personnel  get  back  reports  that  you  were  within  acceptable 
limits,  or  you  were  not  within  acceptable  limits.  Does  anyone  recall 
getting  back  specific  reports? 

Colonel  Keating.  We  did  not  get  any  reports  back  to  my  knowl- 
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Mr.  Florio.  You  therefore  assumed  that  everything  was  OK 
when  you  did  not  get  a report  back. 

Colonel  Keating.  Yes. 

Mr.  Florio.  Might  I ask  this  gentleman  who  seems  to  be  rather 
conversant  with  tne  process.  It  is  my  understanding  that  there  is  a 
process  called  solarization,  which  involves  a higher  level  of  dosage 
than  what  was  expected  to  be  attained.  That  is  to  say  these  badges 
were  treated  with  the  expectation  that  they  would  just  have  been 
exposed  to  low-level  dosage.  But  there  is  also  a question,  if  in  fact  a 
higher  level  of  dosage  is  obtained,  that  if  you  test  for  the  low  levels 
of  dosage,  you  may  not  get  an  adequate  reading. 

Does  that  mean  anything  to  you? 

Mr.  Smith.  I believe  what  you  are  referring  to  is  the  range  of  the 
film  badges,  sir. 
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~ Mr.  Florio.  That  is  right. 

Mr.  Smith.  I do  not  know  what  was  used  in  those  tests  specifical- 
ly. Some  of  the  exposure  might  have  exceeded,  conceivably  could 
have  exceeded  the  ranges  of  film  badges,  but  I really  would  not 
think  so. 

Mr.  Florio.  You  are  saying,  it  is  not  probable. 

Mr.  Smith.  To  my  knowledge  it  is  not  probable,  but  again,  I am 
not  aware  exactly  of  the  nature  of  the  film  badges  that  were  used 
on  those  particular  occasions. 

Mr.  Carter.  If  the  gentleman  would  yield? 

Mr.  Florio.  Certainly. 

Mr.  Carter.  The  film  badges  at  Smoky  recorded  only  beta  and 
gamma  rays.  They  did  not  record  alpha  rays  in  the  dust  that  the 
gentlemen  would  nave  breathed  when  they  went  in  to  the  detona- 
tion area. 

I thank  the  gentleman  for  yielding. 

Mr.  Florio.  Thank  you  very  much.  That  is  all,  Mr.  Chairman. 

Mr.  Rogers.  Mr.  Preyer? 

Mr.  Preyer.  Thank  you,  Mr.  Chairman,  and  I thank  all  of  you 
for  being  here  today. 

I would  like  to  ask  Mr.  Smith— welcome  from  North  Carolina, 
Mr.  Smith,  incidentally — have  you  kept  up  with  any  members  of 
the  crew  of  the  Gypsy ? Have  you  had  any  ship  reunion  parties? 

Mr.  Smith.  No,  sir,  we  have  not.  I was  actually  with  a field  test 
party,  the.  Gypsy  was  our  vehicle.  It  was,  of  course,  all  Navy  person-, 
nel.  I mentioned  it  because  they  were  all  exposed  to  it,  the  whole 
crew.  If  anyone  wants  to  look  up  the  records  on  that,  they  might 
find  it  in  the  ship’s  logs. 

But,  no,  we  have  not  had  any  reunion.  Once  or  twice  I have  met 
with  some  of  the  people,  just  by  coincidence,  the  people  that  were 
involved.  But,  no,  there  has  been  no  reunion.  I do  not  know  what 
has  happened  to  them. 

Mr.  Preyer.  So,  you  are  not  familiar  with  the  medical  historyof 
any  members  of  the  field  group  or  the  Gypsy  group? 

Mr.  Smith.  No,  sir. 

Mr.  Preyer.  You  mentioned  some  field  reports  that  you  said 
might  still  be  classified.  Are  those  reports  just  dealing  with  the 
nature  of  the  operation,  how  you  conducted  the  tests;  or  do  they 
have  anything  about  another  goal? 

Mr.  Smith.  Well,  this  was  some  time  ago  and  I do  not  remember 
exactly  what  we  put  in  the  reports.  I think  I wrote  in  my  portion  of 
the  reports  a description  of  tne  field  exercise  because  it  was  perti- 
nent to  what  we  were  doing.  Our  interest  was  measuring  the  nlast 
pressure,  in  the  first  case  the  air  blast;  in  the  second  case  under- 
water shock  pressures.  Of  course,  that  information  was  classified 
and  may  still  to,  I am  just  not  familiar  where  it  stands. 

But  we  did  write  up  something  about  the  location  and  the  recov- 
ery as  of  possible  interest  to  someone  that  would  be  conducting 
future  tests. 

Mr.  Preyer.  Have  you  ever  been  contacted  by  anybody  in  the 
Government,  or  in  any  official  way  as  a form  of  followup  study  as 
to  what  might  have  happened  to  your  health? 

Mr.  Smith.  No,  sir.  My  awareness  and  reason  for  being  here  was, 
I heard  about  it  through  the  news  media  and  understood  they  were 
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looking  for  people.  I suppose  I might  not  have  responded  if  I had 
not  come  up  with  the  diagnosis  that  I got.  But  I thought  it  might 
be  of  interest.  So,  I put  in  a call  to  the  committee  about  it. 

Mr.  Prkybr.  I was  going  to  ask  you  how  you  happened  to  be 
here. 

Mr.  Smith.  Through  the  news  media. 

Mr.  Preyer.  It  is  a volunteer  situation. 

Mr.  Dann,  you  mentioned  there  were  168  men  and  7 officers  in 
your  group? 

Mr.  Dann.  Yes,  sir. 

Mr.  Preyer.  Have  you  had  any  contact  with  them,  or  kept  up 
with  them  through  the  years? 

Mr.  Dann.  Only  Mr.  Cooper.  I talked  to  him  briefly  on  the 
telephone  after  I had  seen  his  name  in  the  paper,  and  he  was  very 
sick  at  the  time. 

Mr.  Preyer.  So,  you  have  only  kept  up  with  that  one  man  out  of 
the  group,  and  he  was  ill;  terminally  ill,  I take  it. 

Mr.  Dann.  I remember  Mr.  Cooper  because  he  was  a squad 
leader,  and  I was  also. 

Mr.  Preyer.  And  I take  it  that  you  have  not  been  contacted  by 
any  official  survey  from  the  Government. 

Mr.  Dann.  Negative,  sir,  I never  have,  no. 

Mr.  Preyer.  Thank  you  very  much. 

Mr.  Rogers.  Mr.  Waxman? 

Mr.  Waxman.  Thank  you,  Mr.  Chairman.  I want  to  thank  you 
gentlemen  for  your  testimony  end  your  willingness  to  participate 
in  this  hearing;  this  has  been  very  helpful  for  us. 

Let  me  ask,  Mr.  Dann,  maybe  I will  ask  you  this  question,  have 
you  had  problems  with  the  Army  in  having  them  treat  you  for 
your  health  problems,  or  compensating  you  for  the  illness  that  has 
resulted? 

Mr.  Dann.  I have  applied  for  compensation  through  the  DAV, 
and  the  VA  has  turned  me  down.  I expect  to  appeal  that. 

Mr.  Waxman.  You  expect  to 

Mr.  Dann.  I expect  to  appeal. 

Mr.  Waxman.  They  turned  you  down? 

Mr.  Dann.  Their  decision,  yes. 

Mr.  Waxman.  And  on  what  basis  did  they  say  they  turned  you 
down  to  compensate  you  for  the  injuries  you  have  suffered? 

Mr.  Dann.  There  was  no  proof  at  all,  it  did  not  say  overdosage, 
or  whatever,  that  there  was  a relationship  to  my  film  badge,  or 
anything.  But  that  the  symptoms  that  I had  written  down — much 
of  what  I report  here — that  they  could  not  find  it  was  service 
connected.  That  is  all  they  said. 

Mr.  Waxman.  Now,  they  are  using  the  measurements  on  the 
badge  as  the  sole  criterion  as  to  whether  it  was  service  related. 
They  are  not  taking  into  consideration  whether  you  inhaled  radi- 
ation or  had  other  exposure. 

Mr.  Dann.  No,  sir.  How  radiation  affects  you,  I had  no  idea. 
What  the  diagnosis  is — I just  felt  that  it  did,  and  I always  said  that 
it  has  been,  but  nobody  would  ever  believe  me.  I even  told  the  VA 
about  15  years  ago  that  I thought  I was — I would  become  light- 
headed and  I was  treated  for  high  blood  pressure;  I never  had  high 
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blood  pressure.  They  said  I could  possibly  have  a fluctuating  blood 
pressure,  and  I was  put  on  a salt-free  diet. 

Mr.  Waxman.  How  soon  after  the  atomic  tests  did  you  start 
noticing  symptons  that  bothered  yo.u? 

Mr.  Dann.  I started  losing  my  hearing  almost  immediately  in 
the  left  ear,  and  I cannot  hear  too  well  on  the  right  one,  either. 
But  my  teeth  started  falling  out  immediately,  and  my  hair  started 
falling  out  in  blotches  severely,  all  over  my  head. 

Mr.  Waxman.  Now,  does  the  Army  have  an  explanation  as  to 
why  you  have  suffered  these  things? 

Mr.  Dann.  I went  to  the  doctor,  of  course,  but  the  doctor  told  me 
that  he  thought  it  was  nerves  because  I am  nervous,  I guess. 

Mr.  Waxman.  Were  you  advised  before  you  involved  yourself 
with 'these  tests  that  there  was  a health  danger  from  radiation? 

Mr.  Dann.  I told  the  doctor  that  I was  exposed  to  radiation,  but 
they  have  no  count  of  how  high  radiation  we  had.  I had  no  access 
at  all  to  any  records  of  any  radiation,  or  even  who  to  contact.  I 
thought  they  would  contact  me. 

Mr.  Waxman.  How  about  you  other  gentlemen,  have  any  of  you 
had  problems  in  getting  the  Army  to  treat  you,  or  to  compensate 
you  for  any  injuries  you  have  suffered? 

Colonel  Keating.  I did  not  suffer  any  injuries.  My  treatment  by 
the  Army  has  been  superior.  I am  retired,  have  been  retired  going 
on  19  years.  I have  had  all  of  the  medical  treatment  up  until  this 
time  that  could  be  expected— me  and  my  family. 

Mr.  Waxman.  Anyone  else? 

Colonel  Stedman.  That  is  my  case  also.  I spent  13  more  years  in 
the  Army  after  the  test  and  was  not  aware  of  any  medical  prob-  - 
lems,  ana  this  skin  cancer  thing  just  happened  last  year.  I have  not 
attempted  to  get  any  compensation  from  the  Army. 

Mr.  Waxman.  I see. 

Mr.  Smith.  The  only  contact  I made  was  with  the  VA  because  it 
happened  to  be  nearby,  when  I thought  I had  to  have  an  operation. 
They  tried  to  help  me  but  finally  concluded  there  was  nothing  they 
could  do  to  give  me  any  assistance.  So,  I went  to  other  sources. 

Mr.  Waxman.  As  I understand  the  test,  Smoky  is  the  one  you 
were  involved  in,  Mr.  Dann,  is  that  right? 

Mr.  Dann.  Yes. 

Mr.  Waxman.  That  was  supposed  to  be  a scenario  that  was  being 
played  out  where  the  United  States  was  involved  in  a war  with  an 
aggressor  involving  nuclear  weapons,  and  it  was  supposed  to  be  a 
helicopter  movement  of  troops  into  the  area  that  had  been  detonate 
ed  with  atomic  weapons.  Is  that  correct? 

Mr.  Dann.  Yes. 

Colonel  Keating.  The  scenario — which  I helped  write — was  a 
worldwide  situation  derived  down  to  our  local  area  and  down  to  the 
test  site  at  Yucca  Flats  what  we  would  do,  is  what  it  amounted  to. 
They  in  theory  came  in  and  dropped  that  bomb,  that  was  the 
concept  of  it. 

Mr.  Waxman.  How  much  of  a danger  did  the  Army  anticipate 
that  the  troops  involved  in  this  maneuver  would  be  exposed  to;  did 
they  warn  you  about  possible  radiation  dangers? 
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Colonel  Keating.  Well,  all  my  troops  were  always  in  trenches. 

To  my  knowledge  there  was  nobody  that  was  hurt  from  the  blast. 
Now,  whether  there  is  anybody  from  the  fallout,  I do  not  khow. 

Mr.  Waxman.  Mr.  Dann,  were  you  warned  that  you  were  possi- 
bly taking  a risk,  that  you  might  suffer  from  radiation? 

Mr.  Dann.  Negative,  not  at  all.  We  were  just  to  be  on  open 
ground,  and  at  that  time,  of  course,  we  never  questioned  our  supe- 
riors, we  did  follow  orders.  We  stayed  on  our  hill.  We  were  knocked 
off  our  feet. 

Mr.  Waxman.  You  were  knocked  off  your  feet? 

Mr.  Dann.  Certainly,  I rolled  16,  20  fee 1. 1 lost  my  steel  pot,  but  I 
held  on  to  my  rifle. 

Colonel  Keating.  The  impact  from  the  blast— I do  not  know  if 
you  gentlemen  have  ever  seen  it — but  from  5 miles  away  it  will 
just  about  knock  you  off  your  feet  on  some  of  the  ones  before 
Smoky.  One  of  the  precautions  they  tell  you  to  do  is  turn  your  back 
to  it  and  do  not  rest  your  chin  on  your  rifle  because  you  can  get 
your  lips  split;  some  who  ignored  this  warning  did  receive  split  lips 
and  had  teeth  knocked  out.  When  the  blast  hits  you  it  goes  out  in  a 
tremendous  force,  it  creates  a complete  void  in  the  desert,  and 
pretty  soon  it  is  all  coming  back  in  again.  So,  you  have  to  wait 
until  the  blast  is  out  and  the  blast  returns,  then  you  can  move. 

Mr.  Dann.  I might  add  something  to  that.  In  anticipation  of  an 
atomic  shot  anyone  that  is  smart  at  all,  of  course  would  get  behind 
a knoll,  or  a hill,  to  keep  away  from  the  direct  rays  and  the  thermo 
and  the  blast.  And  if  anything  is  in  between  you  and  that  shot,  it  is 
going  to  hit  you.  And  if  you  are  on  open  ground,  such  as  a desert, 
you  might  just  get  peppered  with  sand  and  sagebrush;  that  is  about 
what  we  were  hit  with.  If  there  would  have  been  buildings  or 
machinery,  concrete,  things  of  that  type,  we  would  have  been  hit 
with  that.  But  they  were  smart  enough  to  know  that. 

Mr.  Waxman.  Mr.  Chairman,  I want  to  congratulate  you  and  ^ 
Congressman  Carter  for  initiating  these  hearings.  It  seems  the 
Army  sent  men  out  to  be  exposed  to  radiation  dangers  and  did  not 
advise  them— if  that  was  the  case— that  they  were  subjecting  them- 
selves to  possible  health  hazards.  Then  afterward  the  Army  denied 
any  liability  for  it  because  it  did  not  seem  to  fit  into  their  plans. 
Then  we  read  the  news  report  in  the  Times,  and  the  news  report 
said: 

After  the  completion  of  the  exercises  they  concluded  that  the  GI’s  are  physiologi- 
cally and  psychologically  capable  of  using  “A”  bombs  at  close  tactical  range. 

It  just  really  strikes  me  as  a horrible  thought  that  through  all 
these  miscalculations  someone  can  figure  that  a nuclear  war  is 
something  that  is  acceptable,  and  reasonable,  and  possible  as  a way 
of  handling  the  dilemmas  in  this  world.  I think  this  is  a tremen- 
dously important  hearing.  I think  you  men  have  made  an  impor- 
tant contribution  to  our  investigation,  and  I hope  we  will  get  the 
answers  to  some  of  these  questions. 

I think  we  ought  not  to  delude  ourselves  into  thinking  that  war, 
nuclear  war  particularly,  is  in  any  way  a reasonable,  acceptable 
way  of  carrying  on  in  a civilized  world.  I do  not  think  if  the  Army 
sent  our  men  to  be  exposed  to  these  kinds  of  dangers  and  then 
denied  that  there  was  any  problem  at  all,  that  is  a reasonable  way 
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for  our  Government  to  act.  I just  hope  we  will  get  to  the  bottom  of 
these  very  important  questions. 

Mr.  Rogers.  Thank  you  very  much,  Mr.  Waxman. 

Let  me  just  ask  this  of  anyone  who  might  want  to  answer  it,  was 
there  any  discussion  of  why  Smoky  actually  took  place?' Did  they 
advise  you  that  they  were  making  film,  public  relations  film?  Were 
the  troops  told  that?  Were  they  told  the  would  be  engaging  in  a 
public  relations  exercise  with  other  troops?.  . . 

Colonel  Keating.  I can  answer  that— 1 hope  I can.  The  concept  of 
Operation  Smoky  as  a tactical  operation  was  devised  by  the  Army 
Ground  Forces  and  Fort  Benning,  training  personnel.  They  had 
representatives  come  to  Fort  Lewis,  and  my  unit  was  selected  as 
the  unit  that  would  participate.  We  were  informed  at  that  time 
that  the  scenario  for  the  whole  world  situation  would  be  developed, 
and  at  the  time  we  got  there,  why,  they  would  hand  us  a set  of 
orders  and  that  is  when  we  started  moving  out. 

When  we  got  to  Desert  Rock  the  first  problem,  mqjor  problem, 
we  had  was  to  write  the  whole  scenario  ourselves.  So,  that  delayed 
the  training  program  so  far  as  the  senior  officers  because  we  had  to 
go  in  and  write  the  scenario  and  the  program  and  had  to  get  it 
down  to  the  battle  group. 

But  they  did  utilize  it  with  the  concept  of  trying  to  train  person- 
nel, in  the  event  that  there  is  a war,  how  are  you  going  to  handle 
it.  Like  Mr.  Waxman  said,  maybe  you  never  will  have  it,  God 
willing.  If  he  does  not  will,  how  do  you  handle  it  if  you  get  it? 

Mr.  Rogers.  Well,  they  did  not  talk  to  you  about  it  being  a 
public  relations  operation. 

Colonel  Keating.  No,  it  was  just  a matter — the  battle  group 
concept  was  a new  concept  innovation  of  General  Taylor’s.  I do  not 
know  if  you  gentlemen  recall  that.  We  did  away  with  the  old 
triangular  division,  three  regiments,  and  all  this  sort  of  stuff,  and 
we  went  into  a 1,500-man  battle  group  that  was  supposed  to  be  a 
very  fast-striking  force,  top  mobility  and  top  communications.  This 
was  supposed  to  be  a test  of  the  capability  .of  this  new  type  of  unit. 

Mr.  Rogers.  I just  wondered,  did  they  tell  you  it  was  going  to  be 
such  a terrific  blast? 

Colonel  Keating.  Well,  they  told  us  it  was  going  to  be  one  of  the 
biggest  ones  up  to  that  time  they  had  fired,  yes.  We  were  advised. 

Mr.  Rogers.  Forty-eight  kt,  where  Hiroshima  was  13. 

Colonel  Keating.  I do  not  know  how  big  this  was — twice  as  big. 

Mr.  Rogers.  Well,  I notice  the  final  report  of  operations  “Exer- 
cise Desert  Rock  VII  and  VIII,  the  final  report  days,  Infantry  Troop 
Test,  Shot  Smoky,  30  August  1957.  Purpose:  To  portray  to  the 
public  the  Army  at  its  best 

Colonel  Keating.  Well,  it  could  have  been. 

Mr.  Rogers  [continuing].  "Employing  ROCID  organization  in  op- 
erations under  atomic  warfare  conditions  in  order  to  determine  the 
limits  of  helicopter  lift  and  troop  participation.’’ 

Colonel  Stedman,  I think  you  started  to  say  something. 

Colonel  Stedman.  I have  here  a copy  of  a little  brochure  that 
was  handed  out  to  everybody  when  they  arrived  at  Camp  Desert 
Rock,  that  gave  administrative  hours  of  operations  of  clubs  and 
buses,  and  so  on.  I thought  this  might  pass  some  light  on  what  the 
thought  was.  It  says, 


In  a world  in  which  the  free  people  have  no  nuclear  monopoly  the  United  States 
must  keep  its  atomic  strength  at  peak  level.  That  is  the  reason  tests  are  being  held 
out  here  m Nevada. 

That  was  the  handout.  . 

Mr.  Rogers.  It  did  not  mention  that  it  was  to  portray  it  to  the 
public. 

Colonel  Stedman.  No,  sir,  it  does  not. 

[Testimony  resumes  on  p.  178.] 

[The  brochure  referred  to  follows:] 


171 


TS'1)  ■*’ «.  7”  .3 

lX::.OX:iU  Y>;i.  Vi  C /Ml)  V III 

Coap  Desert  ttc ck 
Ics  Vagus,  &c\;ula 

On  behalf  of  V;&  officer4!  and  non  of  Ce*p  Desert  Rock, 

I extend  a warn  welcome  to  you  on  your  arrival*  We  believe  you 
will  find  your  participation  in  this  utonio  exercise  rx>:-t  beneficial  • 

Our  mission  is  to  support  tho  observers,  participate^  troope 
end  project  personnel  of  tho  tcchi'j.ec.1  corvices  who  ccnc  hero 
to  tv:o  pert  in  the  teoto,  end  to  coordinate  their  participation  with 
officials  of  tho  U.£.  Atomic  Energy  Connie  cion. 

Over  7 1 000  Any  personnel  will  obcorvo  thia  toot  series, 
cither  as  individual  observers,  as  ueifiK.ro  of  troop  units,  or  as 
representatives  of  tho  Aroy  Englnooro,  Ordnance  and  Signal 
Corps  | who  will  tost  uatoriol  m d oquipaent  und or  atonic  con- 
ditions. Wc  will  also  support  end  coordinate  tho  participation  of 
730  Air  Forco,  2300  Merino  and  150  Navy  personnel. 

This  noons  that  at  cortain  tines  tho  facilities  of  C rnp  Desert 
Rock  wi31  bo  taxed  to  full  capacity . Sono  personal  inconvenience 
is  inevitable  since  wc  rtro  oporating  under  fiold  conditions  oon- 
plicatod  by  tho  exacting  requirononto  imposed  by  the  Atonio  test 
progren.  However,  everything  possible  within  tho  liuits  of  avail- 
able financial  and  nanpovor  resources  has  boon  done  for  your 
confort  and  convonicncc. 

This  booklet  will  okotch  for  you  idiat  to  expect  while  here* 

You  ncy  bo  assured  that  wo  will  do  everything  possible  to  nako 
your  stay  both  pleasant  and  profitable* 


WALTER  A.  JENSEN 
Brigadier  General  USA 
Deputy  Exorcise  Director 
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NEVADA  :?j:«3Aa  TESTS 

Prior  to  this  preseat  series  the  United  States  has  explored 
a total  of  45  nuclear  devices  at  the  Nevada  Test  Site  since  its 
openining  in  1951*  The  Atomic  Energy  Commission  has  stated  there 
are  four  areas  of  work  involved  in  the  laboratory  and  field  test 
development  of  atomic  weapons*  primary  experimental  research,  the- 
oretical investigations  and  calculations,  component  development  •,  . 
experimentation  and  full  scale  nuclear  detonations.  If  any  work 
area  is  neglected,  the  rate  of  weapons  progress  slows.  The  Nevada 
Test  Site  is  where  the  A3C  conducts  its  continental  full  scale  nu-  . 
clear  detonations. 

In  a worjd  in  which  the  free  people  have  no  nuclear  monopoly, 
the  United  States  trust  keep  its  atomic  strength  at  peak  level.  That 
is  the  reason  tests  are  hold  periodically  in  Uevati?.* 

Before  the  Nevada  Test  Site  was  chosen  available  locations 
wore  surveyed  and  checked  against  criteria  such  as  de.usity  of 
population;  weather,  particularly  for  its  effects  on  radiological 
safety  locally  and  nationally;  operational  factors  such  as  air 
lanes,  labor  pool  and  transportation;  real  estate  available  to 
the  government;  and  security. \ The  Nevada  site  most  nearly  satis- 
fied all  of  the  criteria  for  a continental  site. 

Each  Nevada  test  has  been  successful  in  adding  to  scientific 
knowledge  needed  for  development  of  atomic  weapons  and  needed  to 
strengthen  our  defense  against  ener.y  weapons.  These  tests  have 
made  it  possible  to  dosif/n  weapons  suitod  to  a wide  variety  of 
strategic  and  tactical  situations  and*Titted  to  different  military 
deliveiy  vehioles.  As  a result  the  United  States  hea  developed  a 
whole  family  of  weapons  with  large  yields  and  small.  Because  of 
the  tests  thetaaed'  Forces  are  stronger  ondCivil  Defense  better 
prepared.  So  far  as  weapons  development  is  concerned,  continued 
continental,  full  scale  testing  is  necessary  to  ensure  an  acceptable 
rate  of  advancement. 

Certain  military  effects  experiments  c?n  only  be* .conduoted 
in  the.  Pacifio,  and  certain  experiments  to  be  meaningful  can  only 
be  conducted  on  land  trasses  typical  of  continents.  For  those 
experiments  which  can  be  conducted  in  either  the  Pacific  or  in 
Nevada,  they  cm  be  conduoted  in  Nevada  more  quickly,  more 
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cattily | more  aco» irately f and*  with  ecor.oi?\y  of  rnon,  materiel  ond 
doll  era.  Borons t ration  program  3 in  Kovada  otii.mlrte  public  in- 
terest in  national  civil  dofense  plonvdng* 

The  r*03t  recent  estimate  of  costs  for  lfevvda  test  operations 
totaled  G}0,000,000  for  a series  Of  ten  shots. 

A o weapons  development  work  progress  new  ideas  originate  in 
the  weapons  laboratories,  end  now  requirements  for  weapons  are 
posed  by  the  military,  the  Nevada  *Test  Site  planning  Board 
examines  each  pi'oposed  nuclear  tost  to  determine  wheather  it'le 
technically  necessary. 

Before  it* -is  detonated  e.  ch  Nevada,  shot  is  justified  as  to  t 
its  safety  and  a determination  is  made  t!?«.t  its  firing  will  be  accept- 
able under  established  oriteria  for  offsite  radioactive  fallout. 

Technical  requirements  det  mine  wheather  a shot  may  be 
fired  in  daytime  or  darkness.  Experiments  involving  photography 
usually  require  darkness.  For  this  reason  the  immediate  pre-dawn 
hours  ere  \used.  A majority  of  shots  in  Nevada  are  fired  before 
dawn. 


OBSB  iVERS 

About  5*000  observers  ar.d  6, 000  participating  troops  will 
view  the  record  number  of  detonations  during  Exercise  Desert 
Rock  VII  and  VIII.  Fourteen  projects  involving  400  experiments 
are  being  conducted# 

All  observers  who  have  not  completed  an  orientation  course 
will  be  given  one  the  first  day  after  arrival. 

A day  prior  to  the  shot  observers  will  tour  the  test  site,  re- 
ceive a briefing  in  the  trenches,  and  observe  the  equipment  area* 

One  to  three  hours  after  detonation  observers  will  return 
to  tho  equipment  area  to  inspect  damage.  Those  so  desiring  may 
return  to  this  area  the  next  day  if  radiation  safety  monitoring 
is  favorable. 

Assistance  in  billeting,  transportation,  entertainment,  reserve-  ' 
tiona,  speoial  tours  and  information  is  provided  by  the  Visitors  . 
Bureau* 
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HISTORY  OP  CA;P  DlJSxJlT  ROCK 

Camp  Desert  Rock  is  located  65  mileB  northwest  of  Lets 
Vegas.  Established  in  September  1951 > it  has  supported  observers 
aril  troops  participatory  in  every  military  maneuver  conducted  in 
conjunction  with  atonic  tests. 

Originally  a tent  city,  the  camp  is  now  e semi -permanent  in- 
stallation with  183  temporary  buildings  and  a 4 >200  foot  airstrip. 

A large  number  of  troops  are  quartered  in  squad  tents  during 
exercises. 

Only  a few  men  are  stationed  here  in  lulls  between  test  series. 
When  test3  are  scheduled,  troops  start  to  arrive  months  in  advance 
to  prepare  the  camp  for  use  by  the  support  and  participating 
troops.  The  majority  of  the  support  troops  for  Exercise  Desert 
Rock  VII  and  VIII  come  from  Port  Levis,  Washington,  Port  Ord, 
California,  Port  Riley,  Kansas,  Port  Huachuca,  Arisona  and  Camp 
Irwin,  Califortoa. 

The  sun,  not  the  bomb  i3  your  worst  enemy  at  Ceup  Desert 
Rock.  To  <luote  Rudyard  Kipling: 

•'The  worst  of  your  foes, 

is  the  sun  ov3rh?adj 
If  'e  finds  you  uncovered, 

■E'll  strike  you  down  dead; 

So  keep  on  your  'elnet 
for  all  that  is  said , 

Or  you'll  die  like  the  fool  of  a soldier. H 

Cold  vieather  can  invade  the  desert  surprisingly  - especially 
in  the  evening  - so  don’t  turn  your  blanket  in.  You  cay  need  it. 

As  a matter  of  record,  tho  average  maximum  summer  tem- 
perature Is  102  degrees,  but  the  mercury  has  hit  117  in  the  shade. 

You  nay  have  the  opportunity  to  do  a bit  of  sun  bathing 
while  hero,  but. watch  it  closely  as  it  takes  only  a few  minutes 
to  broil  a lobster  red. 

Sumer  rains  are  infrequent  but  sometimes  are  heavy  anl 
wash  out  roads  and  bridges  without  warning.  It  pays  to  keep  a 
wary  eye  for  flash  floods  in  such  potential  trouble  spots.  Soon 
after  the  downpour  the  land  is  as  dry  as  ever. 
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It* 3 ro^'JV'  Tf>;; ~ rent  vie'ro  hersn^d  in  between  nount?in 
r.-W'Q s.  Just  sruth  of  the  Tost  Site  nro  the  Spring  Mountains,  , 
which  include  Chariest  n Teak  rnd  favors  Fo~k  fr^cn  which 
now&r.on  h~vo  c*i:rvod  n?ny  dotcr.it lone? • Our  elevation  is 
approximate'  y 3*200  foot. 

Death  Valley  is  some  fifty  rfiilfcs  vest  of  Car.?  Mong  Nigh- 
vrny  95#  You  r.^y  r **  by  v'.y  of  Lathrop  Veils  c.nd  Do'  th  Valley 
Junction  or  Beatty  nn cl  Daylight  Tass.  If  yu're  ri  chest  town 
enthusiast  try  a trip  to  rhyolite,  just  seven  freer.  Lootty. 

The  highest  rind  3 >v  :jst  points  in  the  United  States,  Mount  tfhitney 
ary!  Eadwater,  cn  i te  scon  firm  Dante1  s View. 


^5von  do  sort  aficionados  mr.y  tiro  -f  locking  at  rjeks  and  sand. 
A velcono  cl-anro  in  sconce  is  f;uncl  on  the  Colorado  Fiver  and 
Lako  Mead  behind  Hoover  (D^uldor)  Dam,  an  easy  drivo,-  ana 
svimming  is  available*.  The  l-'Jw,  located  in  Slack  ^c'nyc^»  0^f^3 
good  fishing  fnr  all  *ho  brought  .along  rods  and  reals.  The  Camp 
Special  Services  Office  corrects  a wookend  excursion.  Also  when 
scheduled  tests  are  delayed,  special  tours  will  be  arranged,  Tour 
information  will  bo  provided  by  the  Visitors  Eure.au. 

Toint3  of  intercstoinclude  Zion  and  Eryce  Canyon  Rational 
Parks,  tho  Grand  Canyon  and  the  High  Sierras. 


gyCUTJTY 


GEK5HAL 

Measures  employed  to  maintain  tho  security  of  the  Nevada 
Test  Site  and  its  operations  are  those  required  by  tho  .»t«nic 
Energy  Commissi ?n’s* security  regulations. 


The  security  program’ includes  physical  protection  of1*0 
test  site,  its  structures}  equipment  and  materials 
Inr  control  over  all  persons  entering  to  assure  they  havp  required 
Searance  and  that  they  enter  only  those  areas  whore  t^ir^prosenco 
is  needed  to  adv-  jico  test  missions.  - *lso  induced  is  the  i 
of  ccntol  of  classified  information,  limiting  access  to  properly- 
cleared  personnel.  The  general  public  is  not  permitted  access  to 
the  Nevada  Test  Sito# 


auras 

Ml  porm£»nent  exercise  personnel  require'*  to  enter  the  test 
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Li<  LIc/TiiD  Ki,CiiiLa1IO  4 L 

The  Enlisted  Rocroat ion  Hall  is  open  weekdays  from  1700 
to  2200 1 Gat urdry.*)  free  120u  to  2300  and  Sundry g from  1100  to 
2200  hours#  (Building* 3 23). 

rJ^EFTTAIlLuliNT 


Theater  shovir^s  ere  scheduled  for  If  15  and  2015  hours 
Monday  through  Saturday  <-nd  ;.t  1900  on  Sunday#  (Building  154) • 
Special  Stage  shove  from  Lao  Vegas  have  been  arranged  by 
the  Special  service  Office#  These  programs  are  presented  ounday 
at  }400  hours  at  the  outdoor  serge  or  in  the  Training  Classroom 
if  weather  conditions  f.3l:o  It;  nccescary#  (Building  155)* 

LIBRARY  -1  ■ x ’ 

A Special  Services  library  offers  more  thatn  2,000  books  for 
off-duty  reading  enjoyment#  Hours  are  from  1300  to  2100  Monday 
through  Friday  and  1000  to  1600  Saturday  and  Sunday#  (Building 
627).  ’ 

HEDIC-J, 

Sick  call  is  held  Monday  through  Friday  in  Ihe  post  dispensary 
at  0700  (Building  101).  A two  ward,  25  feed,  station  hospital 
i3  now  operational  for  minor  illness#  Serious  cases  are  cared  for 
at  the  more  extensive  facilities  at  Kellis  Air  Force  Base. 

WCO  CLUB 

The  NCO  Club  is  open  daily  from  1130  to  1300  and  from 
1630  hours.  During  shot  periods  the  olub  is  open  on  a 24  hour 
basis#  (Building  90l). 

OFPIChRS  CLUB 

The  Officers  Club  io  open  daily  during  the  noon  hour  and 
from  I63O  hours#  On  Saturday  end  sundry  the  Club  is  open  from 

1100.  (Building  99).  ’ 


KbT  EXCHANGE 


The.P03t  Exchange  is  operated  daily  except  Sunday  from 
1130  to  3.900  for  the  convenience  of  all  personnel  at  Comp  Desert 
Rock#  Saturday  hours  are  from  110<J  to  1400#  (Building  327)*  Post 
Exchange  facilities  at  Kellis  Air  Force  Base  are  open  to  military 
personnel  participating  in  Exercise  Desert  Rock  VII  and  VIII. 


177 


POST  OFFICE 


Tho  cusp  Post  Of  Pico  irovidoo  couplets  postal  facilities. 

Hail  distribution  is  node  to  individuals  through  their  units  end 
staff  sections,  financial  hours  are  froM  0750  to  1100  and  1150  to\ 
1600  hours  Monday  through  Friday#  (Building  156). 

RELIGIOUS  S KVICBS 

A chaplain  is  on  duty  at  all  tin:cs  and  services  are  conducted 
for  all  faiths.  The  schedule  of  religious  services  is  as  follows* 
Catholic  Il&osf  Daily  at  1155  (Buildii^J  326) 

Sunday  at  1000  (Building  154) 

Protestant  Vo?3hipi  Sunday  at  0900  (Building  154) 

Jewish  Services*  Friday  at  Jewish  Community  Center,  Las 
Vegas.  Transportation  departs  at  1015  hours  from  Camp 
Desert  Boole.  (Building  139) 


SPORTS 

A twilight  softball  league  plays  at  the  Camp  Desert  hock 
diamond  Monday,  Tuesday  and  Wednesday  at  1745  hours. 

TRaNS  FORT  AT  IOK 

CoEbjercial  bus  transportation  is  available  to  and  from 
Cemp  Desert  Rock.  The  schedule  is  as  follows* 


DAILY  (7  DAYS)* 

Arrive  at 

LEAVE 

THE 

DESERT  ROCK 

DESTINATION 

THE 

Los  Vegr.s 

0930 

1050 

Reno 

> 1900 

Las  Vegas 

2030 

2148 

Reno 

0700 

Reno 

0900 

1720 

Las  Vegas 

1850 

Reno 

0040 

0912 

Las  Vegas 

1040 

Camp  Desert  Rook 

1450 

— 

Las  Vegas 

1600 

Las  Vegas 

0030 

0200  *** 

SATURDAY  AID  SUNDAY 

ONLY  ** 

LEAVE 

the 

DESTINATION 

THE 

Camp  Desert  Rock  1400 

Las  Vegas 

1520 

Camp  Desert  Rock  1850 

Las  Vegas 

1950 

Las  Vegas 

2330 

Canp  Desert  Rook 

0050 

FARES*  Camp  Desert  Rook  to  Los  Vegas  (Round  Trip)  £2.05 
Camp  Desert  Rook  to  Reno  (Round  Trip)  020.08 

* Stops  at  Main  Gate  Only 

*■*  Stops  at  Officer's  Club,  NCO  Club  and  Hi  Recreation  Rail 
***  Daily  Except  Saturday  and  Sunday 
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Mr.  Rogers.  Were  you  aware  that  film  was  being  taken,  Colonel? 

Colonel  Keating.  They  could  have  been. 

Mr.  Rogers.  But  you  are  not  aware  of  it. 

Colonel  Keating.  I do  not  recall  it.  I would  be  interested  to  know 
who  has  done  the  final  action  report  on  it.  Who  prepared  that? 

Mr.  Rogers.  The  Army,  Headquarters  6th  Army. 

Colonel  Keating.  I was  not  in  on  that. 

Mr.  Rogers.  Now,  in  planning,  you  planned  the  exercise.  How 
close  did  you  plan  for  the  troops  to  come?  I believe  you  said  3,000 
yards? 

Colonel  Keating.  The  objectives  were  within  about  3,000  yards,  or 
probably  closerihan  that,  I guess  150  yards,  where  they  had  placed ' 
tanks  and  other  different  pieces  of  equipment.  In  some  instances 
they  were  just  a hill,  terrain  that  you  took.  These  were  the  objec- 
tives that  were  designated  for  the  different  platoons  to  come  up 
and  neutralize. 

Mr.  Rogers.  Mr.  Dann.  I believe  you  said  that  you  went  up  to 
within  about  300  yards  of  ground  zero? 

Mr.  Dann.  Yes,  sir,  after  we  left  the  hill.  We  loaded  into  trucks 
and  went  down,  observed  the  trenches  that  we  were  to  be  in,  they 
were  caved  in.  Then  we  walked  down  to  ground  zero  within  about 
200  to  300  yards. 

Mr.  Rogers.  How  long  did  that  take,  would  you  estimate?  I know 
that  is  difficult. 

Mr.  Dann.  From  the  top  of  the  hill  to  ground  zero? 

Mr.  Rogers.  Yes. 

Mr.  Dann.  I imagine  15  to  20  minutes.  The  desert  floor  is  pretty 
rough  for  a 5 ton. 

_ Mr.  Rogers.  Yes.  And  what  about  walking,  how  long  did  you 
walk? 

Mr.  Dann.  From  the  trenches,  where  we  left  the  trucks,  we 
marched  in  platoon  formations,  went  down  there.  I would  say  10 
minutes,  possibly.  There  was  so  much  dust,  I did  not,  keep  track. 
Our  dust  from  marching. 

Mr.  Rogers.  I understand  that  is  difficult  to  recall. 

Mr.  Dann.  I believe  they  just  wanted  us  to  see  the  devastation  of 
the  shot,  and  that  the  tower  was  completely  gone.  There  was  no 
crater. 

Mr.  Rogers.  Did  any  of  you  ever  hear  this  operation  called — 
among  the  troops— Guinea  Pig? 

Mr.  Dann.  Yes,  sir. 

Mr.  Rogers.  Was  that  the  general  discussion  about  it? 

Mr.  Dann.  Pardon  me,  sir? 

Mr.  Rogers.  What  was  the  general  talk  among  the  troops? 

Mr.  Dann.  The  morale  of  the  troops,  I might  add,  was  very  low 
in  our  section.  They  had  been  there  so  long  waiting  for  Shot  Smoky 
that  they  did  not  care  if  they  let  it  off  in  their  back  pocket.  I think 
the  higher  echelon  thought  the  same  thing.  It  just  seemed  to  me 
like  it  was  a hasty  shot,  and  even  though  the  wind  had  shifted  and 
would  carry  the  radiation  over  our  trenches,  that  they  had  over- 
looked that  and  had  used  observation,  rather  than  safety. 

Mr.  Rogers.  Thank  you. 

Now,  Colonel  Keating,  Mr.  Dann  was  not  in  your  troop.  Were  all 
of  your  troops  in  trenches? 
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Colonel  Kkatinq.  My  troops  that  were  observers  were  in  trench- 
es, the  rest  of  them  were  bening  the  hills  in  the  area,  about  8,500 
yards  away,  where  the  helicopters  would 

Mr.  Rooebs.  Pick  them  up. 

Colonel  Keating  [continuing].  Come  to  pick  them  up  and  bring 
them  to  the  assault  area. 

Mr.  Rogers.  I see. 

Colonel  Keating.  And  then  there  were  intermediate  objectives 
because  also  in  this  training  program  there  was  a resupply  prob- 
lem by  helicopter  where  we  would  get  to  certain  objectives  and 
thev  would  fly  in  and  drop  supplies  to  us,  receiving  ammunition 
and  so  forth,  and  then  we  would  go  to  other  objectives.  It  was 
pretty  near  a full  day  program. 

Mr.  Rogers.  I see.  Did  your  officers  have  the  responsibility  of 
collecting  the  badges? 

Colonel  Keating.  I do  not  recall.  I am  sure  each  company  had  a 
roster  for  assignment,  and  we  had  to  account  for  every  badge. 

Mr.  Rogers.  And  the  AEC  personnel,  did  you  have  much  dealing 
with  them? 

Colonel  Keating.  No,  we  just  turned  them  in. 

Mr.  Rogers.  You  just  turned  them  over? 

Colonel  Keating.  At  Desert  Rock,  there,  they  are  the  ones  that 
conveyed  them.  We  did  not  deal  directly  with  the  AEC. 

Mr.  Rogers.  Mr.  Dann,  what  did  the  VA  say  about  your  situation 
in  your  hearing?  You  said  your  claim  was  denied.  Could  we  have  a 
copy  of  that  denial? 

Mr.  Dann.  I do  hot  know  if  I have  it  with  me  or  not,  sir. 

Mr.  Rogers.  You  may  not  have  it  here,  but  could  you  furnish  it 
for  the  record? 

Mr.  Dann.  Yes,  sir,  I could. 

[The  denial  referred  to  follows:] 
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VETERANS  ADMINISTRATION 

OfK  be  coal)  or  23,  1977  Ccntm 

FCOCMAL  SUIUOINKJ.  FONT  ImU-INO 

c 2/.  7fl9  950  St.  Paul,  Minnesota  551)1 

33V212U4 


• 

Mr.  Russell  J.  Dann 
1211  flpurtan 
Albert  Lea,  >1N  56007 


Your  disability  condensation  claim  has  been  carefully  considered.  To 
be  entitled  to  cotupensation  the  evidence  nust  show:  (1)  tliat  you  liavt 
a disability  tdilch  was  incurred  in  or  aggravated  by  your  service,  in 
Hue  of  duty,  and  (2)  it  nust  be  10%  or  more  disabling.  The  evidence, 
including  your  service  records,  does  not  nect  these  requirements.  You 
are  not,  therefore,  entitled  to  compensation. 

Service  connection  has  been  denied  because  of  the  following: 

Your  fracture,  cervical  vertebrae  with  quad rip leg la,  chronic  bronchitis, 
elevated  SCOT,  and  penoscrotal  flstulc  not  incurred  in  or  aggravated  by 
your  military  service. 

The  radiation  exposure,  residuals  which  you  claimed  was  not  shown  by 
the  evidence  of  record. 

You  were  represented  by  the  Disabled  American  Veterans  when  your  claim 
was  considered. 

//.C. 

J.  iu  jtclley 

Adjudication  Officer 

Enclosure!  , 

VA  Form  1-4107 


cc: 

DAV 


‘To  cm  for  Mm  who  lAsff  have  borne  the  battle,  and  for  his  widow,  and  Ms  orphan.  ABRAHAM  Lincoln 
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Mr.  Rogers.  Do  you  recall  any  particular  comments,  other  than 
just  the  denial? 

Mr.  Dann.  None  other  than  connections  that  I had,  like  a hear- 
ing, and  this  and  that;  that  they  see  no  reason  why  it  was  service 
connected.  I had  mentioned  Shot  Smoky,  of  course. 

Mr.  Rogers.  And  I believe  you  wrote  a letter  to  them  about  15 
years  ago,  did  you  say? 

Mr.  Dann.  Yes,  sir,  I did. 

Mr.  Rogers.  What  response  did  you  get  from  them  on  that 
letter? 

Mr.  Dann.  None  other  than  what  I have  already  mentioned. 

Mr.  Rogers.  In  other  words,  you  do  not  recall  any  specific  reply 
from  that.  " r . 

Mr.  Dann.  No,  sir,  nothing  in  particular  except  that  it  had  been 
denied. 

Mr.  Rogers.  And  you  were,  as  I recall,  knocked  about  16  feet  by 
the  blast. 

Mr.  Dann.  Yes,  sir.  I was  in  the  same  group  with  Mr.  Cooper. 

Mr.  Rogers.  I think  Dr.  Carter  has  a question. 

Mr.  Carter.  Thank  you,  Mr.  Chairman.  I know  that  the  Army 
makes  a statement  concerning  Smoky  that  where  the  troops  were 
at  the  time  of  detonation  the  maximum  wind  velocity  at  their 
location  was  7 miles  per  hour.  Do  you  think  that  was  the  velocity 
when  you  were  knocked  over,  Mr.  Dann? 

Mr.  Dann.  You  said  you  ^ant  me  to  guesstimate  what  it  would 
amount  to? 

Mr.  Carter.  Yes,  sir,  about  what  was  it?  The  Army  said  where 
troops  were  the  wind  caused  by  the  blast  would  have  been  7 miles 
per  hour.  What  would  you  say  it  was? 

Mr.  Dann.  I do  not  know  what  it  takes  to  blow  me  off  my  feet. 

Mr.  Carter.  I believe  it  was  estimated  yesterday  by  one  gentle- 
man that  it  was  more  than  80  miles  per  hour.  If  I am  not  mistak- 
en, Dr.  Sperling  testified  he  had  calculated  it  to  be  that  velocity 
where  Mr.  Cooper  was  at  the  blast. 

Mr.  Dann.  Sir,  I have  no  idea.  I would  say  100  miles  per  hour. 

Mr.  Carter.  Enough  to  blow  you  over  at  least,  and  a lot  more 
than  7 miles  per  hour? 

Mr.  Dann.  It  was  a heck  of  a tumble,  sir.  . 

Mr.  Carter.  I am  sure  it  was,  and  I regret  it. 

Colonel  Keating,  you  helped  write  the  scenario  after  you  got  to 
Desert  Rock.  Is  that  right? 

Colonel  Keating.  The  one  I read? 

Mr.  Carter.  Yes,  sir.  You  were  under  the  impression  when  you 
went  there  that  it  would  already  be  written.  Is  that  correct? 

Colonel  Keating.  We  were  advised  the  thing  would  be  ready 
when  we  got  there. 

Mr.  Carter.  But  when  you  got  there 

Colonel  Keating.  It  has  nothing  to  do  with  this  problem  here. 
You  were  just  asking  who  devised  it.  The  Army  ground  forces  and 
Fort  Benntng  training  personnel. 

Mr.  Carter.  I cannot  hear  you  too  well,  sir. 

Colonel  Keating.  I said,  the  program  was  devised— the  chairman 
was  asking  who  devised  it.  It  was  devised  by  the  Army  ground 
forces  and  Fort  Banning  training  personnel. 
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Mr.  Carter.  Yes,  sir.  But  when  you  got  there,  you  had  to  revise 
the  scenario? 

Colonel  Keating.  We  wrote  it. 

Mr.  Carter.  You  wrote  it  there. 

Colonel  Keating.  I,  myself,  my  S-3  section,  the  S-3  section  from 
the  85th  Aviation  Company,  and  personnel  from  Desert  Rock  Head- 
quarters. 

Mr.  Carter.  Had  you  had  a great  deal  of  training  in  nuclear 
warfare  at  that  time, 'sir? 

Colonel  Keating.  That  was  a first. 

Mr.  Carter.  That  was  a first,  and  you  wrote  the  scenario  for  this 
without  any  training. 

Colonel  Keating.  Well,  you  have  books  you  read. 

Mr.  Carter.  Yes,  sir,  1 mean  in  this  particular  area. 

Colonel  Keating.  I do  not  understand  how  you  can  have  training 
in  something  we  do  not  have,  that  would  be  difficult.  We  have  to 
simulate.  . ’ , . 

Mr.  Carter.  Mr.  Chairman,  of  course  by  1957  we  did  know  a 
great  deal  about  the  effects  of  nuclear  explosions.  Hiroshima  and 
Nagasaki  had  occurred  12  years  before,  and  I think  anyone  in 
charge  of  that  scenario'  there  and  of  the  plans  there  should  have 
had  knowledge  of  what  could  happen  to  troops  that  were  exposed 
to  an  atomic  blast. 

Colonel  Keating.  I was  not  the  only  one  that  was  on  the  commit- 
tee. 

Mr.  Carter.  Yes,  sir,  I understand  there  were  two  others  with 
you,  and  I suppose  they  lacked  the  training,  as  you  did. 

Colonel  Keating.  I do  not  know. 

Mr.  Carter.  Thank  you,  sir. 

Mr.  Rogers.  As  I understood  it,  you  said  you  really  did  not  have 
much  contact  with  the  Atomic  Energy  Commission  people. 

Colonel  Keating.  All  of  our  communication  was  through  Desert 
Rock. 

Mr.  Rogers.  Well,  I just  wondered  if  they  had  consulted  in  the 
planning  of  the  exercise  regarding  the  possible  radiation. 

Colonel  Keating.  I do  not  recall. 

Mr.  Rogers.  You  do  not  recall  that.  We  thank  each  of  you  for 
being  here. Your  testimony  is  most  helpful  to  the  committee.  It  may 
be  we  will  want  to  be  in  fiirther  touch  with  you,  or  if  anything  else 
comes  to  mind  that  you  think  will  be  helpful  to  the  committee  in 
its  consideration,  the  committee  would  welcome  receiving  it  from 
you. 

Thank  you  for  your  effort,  and  thanks,  too,  to  the  DAV  for  its 
cooperation  in  helping  this  panel  to  be  assembled. 

Thank  you  for  your  presence  and  for  your  willingness  to  help  the 
committee.  Thank  you.  You  are  excused. 

Mr.  Rogers.  Our  next  witness  will  be  Dorothy  B.  Jones  from 
Beverly  Hills,  Calif.,  representing,  "Another  Mother  for  Peace" 
organization. 

We  welcome  you  to  the  committee,  Mrs.  Jones.  We  appreciate 
your  being  here.  Your  statement  will  be  made  a part  of  the  record 
in  full  at  this  point,  and  you  may  proceed. 
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STATEMENT  OF  DOROTHY  B.  JONES,  MEMBER,  STEERING 
COMMITTEE,  “ANOTHER  MOTHER  FOR  PEACE” 

Mrs.  Jonb8.  All  right.  I appreciate  the  opportunity  of  being  able 
to  appear  here  today.  My  name  is  Dorothy  B.  Jones,  and  I am 
testifying  as  a member  of  the  steering  committee  of.  Another 
Mother  for  Peace,  which  is  a nonprofit,  nonpartisan  association  of 
individuals  with  national  headquarters  in  Beverly  Hills,  Calif., 
whose  goal  is  to  eliminate  war  as  a means  of  settling  international 
disputes. 

I am  a social  scientist  trained  at  the  University  of  Chicago  and 
have  worked  as  a research  director  and  consultant  in  industry  and 
in  government.  Currently  I am  research  director  of  the  Another 
Mother  Fund,  a public  foundation  engaged  in  research  on  radiation 
monitoring  and  other  nuclear-related  matters. 

Another  Mother  for  Peace  first  became  aware  of  the  exposure  of 
servicemen  to  radiation  in  nuclear  tests  after  newspaper  reports  of 
Congressman  Carter's  efforts  on  behalf  of  these  men.  Last  Novem- 
ber 30  we  held  a press  conference  with  Pat  Broudy,  Widow  of  Maj. 
Charles  Broudy,  who  died  of  lymphosarcoma,  and  we  launched 
Project  Searchlight,  a nationwide  effort  to  try  to  locate  other  men 
who  were  used  as  human  guinea  pigs  by  the  Department  of  De- 
fense and  the  Atomic  Energy  Commission  in  their  testing  of  nucle- 
ar weapons  in  Nevada  and  in  the  Pacific.  Since  then  we  have  been 
hearing  from  men  in  all  parts  of  the  country,  and  from  widows  and 
children  of  men  who  have  died  of  leukemia,  cancer,  and  other 
diseases  which  resulted  from  their  exposure  to  radiation  by  their 
Government. 

The  tragic  exposure  of  our  servicemen,  and  also  civilians,  to 
nuclear  blast  and  radiation  during  U.S.  weapons  testing  goes  far 
beyond  the  test  named  Smoky.  We  were  informed  hy  Major 
Skerker  of  the  Department  of  Defense  that  there  were  192  nuclear 
bomb  tests  prior  to  the  Test  Ban  Treaty,  184  of  which  were  in  the 
atmosphere.  Ninety-eight  of  these  took  place  in  the  South  Pacific, 
almost  all  of  the  others  in  Nevada.  From  Department  of  Defense 
documents  and  from  the  reports  we  have  been  receiving  from  many 
of  those  involved,  it  is  clear  that  in  most  of  these  tests  servicemen 
and  others  received  multiple  exposures  to  potentially  dangerous 
levels  of  radiation. 

The  victims  and  their  families  express  shock  and  outrage  at  the 
way  they  have  been  treated  by  their  Government.  Most  testify  that 
they  were  not  informed  of  the  risk  involved.  Most  have  spent  long 
bitter  years  fighting  to  gain  benefits  they  know  are  due  them. 
Many  are  now  suffering  from  leukemia,  cancer,  or  other  radiation- 
induced  and  radiation-related  illnesses.  All  are  demanding— and 
Another  Mother  for  Peace  is  demanding— to  know  how  it  can  be 
possible  that  the  Congress  has  passed— and  President  Carter  signed 
into  law  on  October  5 of  last  year— legislation  which  will  pay  the 
people  of  the  Marshall  Islands  up  to  $25,000  to  any  individual 
affected  from  fallout  from  our  Pacific  tests,  and  $100,000  in  death 
benefits,  while  steadfastly  refusing  to  recognize  and  pay  service- 
connected  claims  submitted  by  our  own  men  who  participated  in 
these  same  and  other  tests. 

Although  the  full  facts  about  the  long-term  effects  of  nuclear 
blast  ana  radiation  were  not  known  at  the  time  of  the  weapons 
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testing,  the  dropping  of  the  atom  bombs  on  Hiroshima  and  Nagasa- 
ki in  1945  have  been  and  are  still  referred  to  by  the  Department  of 
Defense  as  "Tests.'’  And  the  following  year,  in  1946,  the  Depart- 
ment of  Defense  and  the  AEC  began  Project  Crossroads  in  the 
Pacific  to  continue  testing  the  atom  bomb — this  time  with  our  own 
men  as  guinea  pigs. 

Surely  the  human  suffering  and  devastation  which  resulted  from 
the  Nagasaki  and  Hiroshima  so-called  tests,  where  over  200,000 
people  died  instantly,  should  have  convinced  the  Department  of 
Defense  and  the  AEC  to  hesitate  to  expose  our  own  men,  or 
anyone,  to  the  radiation  and  blast  effects  of  tests.  Instead,  they 
doubled  and  tripled  the  force  and  yield  of  the  blasts— and  played 
Army  games— jeopardizing  the  lives  of  hundreds  of  thousands  of 
Americans  who  were  uninformed  of  the  possible  consequences  and 
trustful  of  those  in  authority. 

We  charge  the  Department  of  Defense  and  the  AEC  with  crimi- 
nal disregard  for  the  life  and  health;  of  the  men  for  whom  they 
were  responsible.  There  was  casualness— and  extreme  careless- 
ness—in  the  exposure  of  our  men. 

I present  only  a few  examples,  for  which  full  documentation  is 
submitted  for  the  record. 

During  "Operations  Crossroads",  George  Ijeerdema  and  other 
Navy  men  were  ordered  to  board  the  U.S.S.  Bladen  while  radiation 
levels  were  still  high  after  a nuclear  blast.  The  men  were  told  to 
decontaminate  the  vessel  without  previous  instructions,  so  they 
had  to  do  the  best  they  could  without  specific  orders.  This  was 
reported  by  George  Tjeerdema  who  served  on  the  U.S.S.  Bladen. 
He  filed  for  service-connected  disability  and  was  refused.  He  died 
in  1966  from  lymphoma. 

I want  to  say  here,  I have  complete  documentation  for  every  case 
that  I am  presenting. 

There  was  often  negligence  in  keeping  records  of  the  extent  of 
exposure  of  the  men.  Morton  Kenneth  Kaplan  served  in  the  U.S. 
Navy  during  Operation  Redwing  in  Eniwetok.  His  unit  operated 
ICM’s  and  the  men  were  exposed  to  radiation  from  many  H bomb 
tests.  But  they  were  told  they  were  being  monitored  to  make 
certain  that  each  man’s  cumulative  dose  was  safe,  since  their  film 
badges  were  being  regularly  sent  to  Cleveland.  After  months  of 
exposure,  an  officer  attached  to  his  unit  discovered  a huge  supply 
of  used  film  badges  that  obviously  had  never  been  sent  to  Cleve- 
land. When  he  left  the  service  Morton  Kaplan  married.  He  and  his 
wife  tried  unsuccessfully  to  have  children,  and  he  learned  from  Dr. 
Cohler  of  Chicago,  a specialist  in  sterility,  that  he  had  a absolute 
lack  of  any  sperm  count  due,  the  doctor  said,  to  his  radiation 


exposure. 

We  have  records  of  men  in  varous  services  who  were  not  proper- 
ly protected  against  radiation  during  these  bomb  experiments 
while  officers  and  scientists  wore  protective  clothing.  For  example, 
Artie  Duval,  who  served  in  the  Navy  and  whose  case  I will  refer  to 
later,  was  one  of  a crew  of  four  men  who  transported  scientists  to 
an  atoll  on  which  a blast  had  taken  place  the  previous  day.  The 
scientists  wore  heavy  protective  garments.  The  crew  wore  shorts 
and  had  no  protection  of  any  kind  against  exposure  to  the  high 
levels  of  radiation  on  the  atoll. 
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Another  Mother  for  Peace  also  charges  the  medical  doctors  of 
the  Department  of  Defense  and  the  Veterans'  Administration  with 
deceit  and  medical  malpractice.  By  1964  it  was  well  known  to 
scientists  and  to  medical  men  in  the  military  that  American  serv- 
icemen and  others  who  had  been  exposed  to  radiation  in  the  Mar- 
shall Islands  and  in  Nevada  faced  increased  risks  of  leukemia, 
cancer,  and  other  illnesses.  But  despite  our  government's  medical 
findings  and  knowledge,  no  serviceman  whom  we  have  heard  from 
or  about,  was  ever  notified  of  the  fact  that  he  should  check  with 
his  doctor  for  symptoms  of  the  many  possible  radiation-induced  and 
radiation-connected  illnesses  which  might  beset  him. 

Every  citizen  has  been  warned  again  and  again  by  the  American 
Cancer  Institute  that  the  secret  of  effective  treatment  lies  in  early 
detection.  Yet,  our  own  government  failed  to  notify  those  who  were 
at  risk  as  a result  of  following  military  orders  during  their  years  of 
service  to  their  country. 

Furthermore,  in  case  after  case  men  were  told  when  they  were 
ordered  into  situations  where  they  were  to  be  subjected  to  intermit- 
tent radiation  exposure,  often  at  nigh  levels,  that  they  had  nothing 
to  worry  about  because  their  cases  would  be  carefully  followed 
up— that  they  would  be  checked  regularly  at  weekly  or  monthly 
intervals  for  7 years  or  more.  The  men  we  have  heard  from  report 
that  no  followup  of  any  kind  was  made  to  see  whether  they  showed 
or  developed  any  symptoms  as  a result  of  their  exposure. 

There  are  many  examples  of  this  type  of  medical  malfeasance.  I 
cite  one:  Orville  Eugene  Kelly  was  a sergeant  first  class  in  the  U.S. 
Army  who  spent  13  months  in  1957  and  1958  at  Enewitok  atoll  in 
the  Marshall  Islands  in  charge  of  Site  David— Japtan  Island— one 
of  the  three  occupied  islands  in  the  atoll  during  the  testing,  with  a 
varying  population  of  12  1 6'  40  servicemen  under  his  command.  In 
the  affidavit  he  prepared  for  Another  Mother  for  Peace,  for  this 
hearing  Kelly  states: 

We  were  closer  to  ground  zero  during  blasts  than  anyone  else  in  the  atoll,  as 
nearly  as  I could  determine.  My  recollection  is  that  we  were  exposed  to  between  20 
and  40  detonations.  Prior  to  each  blast,  just  before  dawn,  I,  as  commander  of  the 
island,  was  required  to  awaken  all  men,  including  those  who  had  been  working  the 
night  shift,  and  have  them  line  up  on  the  beach,  facing  the  forthcoming  blast.  We 
were  given  protective  clothing  and  eye  goggles  for  protection.  With  the  aid  of  an 
extension  cord,  I had  to  bring  the  countdown  receiver  to  the  beach  and  all  men  were 
required  to  observe  the  blasts— I never  did  find  out  why  this  was  necessary.  I recall 
that  there  was  at  least  one  fallout,  due  to  an  unanticipated  rainfall  following  a 
blast. 

Kelly  complained  many  times  to  the  medical  officer  on  behalf  of 
himself  and  his  men  but  received  no  help  other  than  sedatives  for 
sleep.  The  men  were  never  given  a medical  examination.  When  he 
and  the  others  eventually  left  the  atoll,  there  was  no  followup 
made  by  either  the  Surgeon  General’s  office  or  the  Veterans’  Ad- 
ministration. Orville  Kelly’s  affidavit  concludes  with  these  words: 

As  I recall,  all  the  equipment  used  in  the  testing  area  was  destroyed  instead  of 
being  brought  back  to  the  United  States— all  but  the  U.S.  serviceman.  He  was  sent 
home  and  forgotten— not  even  warned  about  the  potential  hazards  of  cancer. 

Orville  Kelly  is  living  with  terminal  cancer— lymphocytic  lym- 
phoma. He  has  been  refused  service-connected  benefits.  In  his 
words: 
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I served  mv  country  in  what  was  then  considered  an  important  assignment.  Now  I 
am  living  with  terminal  cancer  and  facing  the  inevitability  of  leaving  behind  me, 
upon  my  death,  a wife  and  four  children  to  survive  through  whatever  social  security 
benefits  are  available  and  possibly  through  welfare  payments. 

Regardless  of  where  the  fault  lies— with  the  top  administration 
decisionmakers— with  military  officials— with  the  AEC — or  with 
the  medical  doctors  themselves,  the  fact  remains  that  what  was 
done  and  what  was  not  done  was  inexcusable. 

This  last  charge  we  make  is  perhaps  the  most  serious  of  all,  and 
I would  like  to  give  the  evidence  first.  There  are  many  examples — I 
report  a few. 

Artie  E.  Duvall,  Jr.  was  involved  in  a top  secret  project  called 
Operation  Greenhouse  while  serving  in  the  U.S.  Navy  from  1960  to 
1952.  He  served  aboard  the  U.S.S.  Cabildo  (LSD-16),  which  carried 
personnel  and  equipment  to  the  site  of  a nuclear  blast  on  Eniwetok 
Atoll  in  the  Pacific  in  1951.  During  the  months  of  April  and  May 
1951,  he  was  involved  in  four  events  in  which  he  and  three  other 
members  of  his  boat  crew  were  ordered  to  go  to  the  atoll  when  a 
bomb  had  been  detonated— and  each  time  were  exposed  to  high 
levels  of  radiation.  The  third  time — May  8,  1951 — when  they  con- 
ducted well  protected  scientists  to  the  testsite,  he  was  on  the  island 
for  an  entire  day. 

Mr.  Rogers.  May  I interrupt  you?  I will  have  the  staff  check  that 
and  maybe  we  will  have  it  included  as  part  of  our  hearings. 

[See  p.  191.] 

Mrs.  Jones.  Thank  you,  Mr.  Chairman. 

A Board  of  Inquiry  was  held  in  connection  with  this  third  event. 
He  was  told  that  he  had  been  exposed  to  lethal  radiation  and  that 
he  could  not  reveal  any  of  the  facts  regarding  this  event  for  10 
years  on  penalty  of  10  years  in  prison  and  $10,000  fine.  The  doctor 
at  the  inquiry  told  him  that  he  must  never  have  more  radiation, 
not  even  X-ray.  Regardless  of  this,  he  was  sent  on  a fourth,  “a 
personnel  mission,”  the  purpose  of  which  was  to  test  the  capacity 
of  the  men  to  withstand  very  high  doses  of  radiation. 

Mr.  Duvall  was  hospitalized.  His  white  blood  count  became  so 
low  that  the  doctors  could  not  believe  he  could  still  be  alive.  His 
radiation  exposure  record  shows  that  he  received  a'  whole  body 
gamma  dose  of  15,720  mrem,  but  he  believes  from  the  statements 
made  to  him  at  the  time  that  it  was  much  higher. 

Artie  Duvall  kept  his  oath  of  secrecy  for  10  years.  When  he 
applied  for  service-connected  benefits  he  was  told  that  one  of  the 
reasons  his  claim  could  not  be  approved  was  because  he  had  waited 
so  long  to  apply.  And  when  he  asked  for  his  hospital  records  for  the 
period  immediately  following  his  exposure  to  prove  his  disability, 
he  was  told  that  they  were  not  available  because  they  were  classi- 
fied top  secret. 

Most  of  the  servicemen  we  are  hearing  from  tell  of  being  told 
that  their  records  were  burned  in  the  St.  Louis  fire.  Neither  An- 
other Mother  for  Peace  nor  the  veterans  themselves  believe  that 
- there  is  only  one  copy  of  service  and  medical  records. 

In  general,  records  relating  to  the  time  period  of  the  Nevada 
weapons  tests  and  those  in  the  Pacific  are  frequently,  missing; 
medical  records  covering  illnesses  suffered  by  servicemen  immedi- 
ately after  participation  in  nuclear  tests  are  consistently  unavail- 
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able.  In  addition,  the  level  of  radiation  recorded  on  the  service- 
man’s medical  record  is  sometimes  removed.  Robert  L.  Kingsbury, 
a retired  mqjor  in  the  U.S.  Army,  who  is  the  Director  of  the 
Department  of  Military  and  Veterans’  Affairs  of  the  County  of  Los 
Angeles,  was  present  at  Shot  Keppler  in  1957.  In  his  letter  to 
Another  Mother  for  Peace  dated  December  1, 1977,  he  states: 

I spent  a total  of  23  years  in  the  Army,  and  I personally  saw  a statement  of  my 
medical  records  on  numerous  occasions  tnat  reported  the  dosage  received  at  the  test 
site.  I made  repeated  attempts  to  secure  my  records  and  was  advised  that  they  were 
lost.  Then,  in  July  of  this  year,  I made  another  attempt  and  received  a copy,  but 
with  the  dosage  report  missing.  Like  you,  I feel  something  very  strange  is  occurring. 

Robert  Kingsbury  also  stated  in  this  same  letter  that  a doctor  at 
the  Center  for  Disease  Control  stated  on  the  phone  that  he,  Kings- 
bury, was  not  the  first  military  man  to  report  that  dosage  figures 
had  disappeared  from  medical  records  after  such  figures  had  been 
seen  at  an  earlier  date. 

Another  Mother  for  Peace  charges  that  there  is  and  has  been  for 
years  a coverup  by  the  Department  of  Defense,  the  AEC  and  the 
Veterans  Administration— a consistent  attempt  at  many  levels  to 
hide  from  the  public  the  facts  about  experimentation  with  service- 
men in  nuclear  testing,  as  well  as  a consistent  attempt  to  deny  to 
the  victims  medical  records,  verification  of  their  presence  at  cer- 
tain tests,  and  other  information  essential  to  their  receiving  right- 
ful service-connected  benefits. 

The  hopeless  situation  of  the  veteran  is  well  summarized  by 
Lyda  Ragusa  whose  husband,  after  21  years  of  military  service, 
died  of  lymphosarcoma  leukemia  as  a result  of  his  exposure  on  the 
Nevada  Flats  to  an  atom  test  that  misfired. 

I’ve  been  through  the  Board  of  Veterans  Appeals  years  ago — a personal  interview 
with  five  so-called  authorities  at  one  end  of  the  room  with  a tape  recorder  and  you 
at  the  other  end  of  a long  table  alone.  They  ask,  “What  proof  do  you  have  your 
husband  died  of  radiation  exposure?”  You  have  only  the  word  of  your  specialist,  as 
the  Army  will  give  you  none.  You  have  knowledge  of  his  time  and  place— but  you 
can’t  verify  it  because  the  Army  won’t.  You  really  have  nothing  except  the  fact  that 
your  husband  is  dead. 

Mrs.  Ragusa  and  thousands  like  her  are  denied  the  right  to  have 
an  attorney.  The  law  provides— 38  U.S.C.  Sec.  34040(a) — that  no 
attorney  can  receive  more  than  a total  of  $10  for  representing  a 
veteran  who  is  seeking  a claim.  If  an  attorney  is  paid  more  than 
this  amount,  he  caq  be  fined  $500  or  imprisoned  at  hard  labor  for 
up  to  2 years,  or  both — Sec.  3405. 

We  ask  this  subcommittee  to  consider  or  refer  to  the  appropriate 
committee  of  Congress  for  study  the  basis  on  which  Veterans  Ad- 
ministration Appeal  Board  decisions  are  being  made.  There  appear 
to  be  many  inconsistencies  and  inequities  which  have  come  to  our 
attention.  For  example, -on  June  19,  1967,  Mrs.  Jean  M.  Wahler, 
widow  of  an  Air  Force  officer,  after  a 2-year  fight  won  her  decision 
from  the  Veterans  Appeals  Board  in  Washington  that  her  hus- 
band’s death  from  leukemia  resulted  from  radiation  exposure  of 
890  mrem.  Her  documents  are  here  for  the  record.  Why,  then,  does 
Artie  Duvall,  whose  records  clearly  prove  his  presence  and  expo- 
sure at  nuclear  tests  to  radiation  totaling  15,720  mrem  have  such 
difficulty  in  obtaining  service-connected  benefits? 

Finally,  Another  Mother  for  Peace  would  like  to  emphasize  that 
any  ana  all  Btudies  which  are  being  carried  on  of  servicemen 
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exposed  to  radiation  in  weapons  tests  are  being  misused  by  the 
Department  of  Energy,  the  Department  of  Defense,  and  the  Veter- 
ans Administration  to  postpone  the  proper  payments  for  service- 
connected  disability  benefits  to  these  men,  and  this  misuse  appears 
to  be  part  of  a plan  to  promote  endless  delays  of  such  benefits  for 
the  leukemias,  cancers,  and  other  diseases  servicemen  and  civilians 
are  suffering  from  because  of  their  exposure  at  weapons  tests. 

Comprehensive  followup  studies  were  made  of  the  Nagasaki  and 
Hiroshima  survivors  over  many  years  by  our  Government.  And  on 
the  basis  of  the  U.S.  Navy’s  20-year  study  of  the  Marshall  Island- 
ers. Congress  has  already  voted  to  pay  indemnity  to  the  island 
people  of  Bikini,  Rondalap  and  Utirik.  Many  thousands  of  our  own 
men  or  their  surviving  families  are  suffering  now  and  are  in  need 
of  the  benefits  to  which  they  are  entitled. 

Another  Mother  for  Peace  should  not  have  to  be  making  the 
search  for  the  victims  of  U.S.  experiments  with  nuclear  weapons 
tests.  The  Government  should  make  public  the  names  on  the 
ERDA— now  Department  of  Energy — computer  list  of  the  200,000 
who  were  involved  and  should  be  on  radio  and  television  day  after 
day  until  all  those  surviving  men  and  their  families  have  been 
found  and  paid  the  service-connected  benefits  they  are  entitled  to. 
We  are  not  going  lo  rest  until  we  see  this  done. 

Mr.  Rogers.  Thank  you  very  much,  Mrs.  Jones,  for  a very  reveal- 
ing statement.  I might  say,  the  committee  will  furnish  copies  of 
your  statement  to  the  Department  of  Energy,  the  Department  of 
Defense,  and  the  VA  and  ask  them  to  comment  specifically  back- to 
the  committee  on  your  statements  made. 

Mrs.  Jones.  Thank  you. 

Mr.  Rogers.  Also,  I must  say,  we  had  asked  a high  official  in  the 
Department  of  Energy  to  be  here  today  to  testify.  He  could  not,  he 
told  us  because  he  had  to  go  to  Japan  so  he  could  check  on  the 
study  of  the  Japanese  people  who  might  have  been  affected  by 
radiation  from  the  bomb  there.  So,  I must  say,  there  must  be  some 
validity  to  the  charges  you  make. 

We  will  have  that  official  here  on  the  8th  of  February,  however. 
But  I thought  there  was  a bit  of  irony  there,  I presume,  that  he 
could  not  be  here  to  begin  these  hearings,  but  had  to  be  in  Japan. 
Dr.  Carter? 

Mr.  Carter.  I submit  that  we  should  subpena  him  if  he  does  not 
appear,  if  he  refuses  to  appear  again. 

Mr.  Rogers.  I think  there  is  no  question  of  his  appearing.  He 
will.  He  just  had  this  important  meeting,  he  said,  to  be  in  Japan  to 
check  on  the  people  who  might  have  been  affected  by  an  atomic 
blast  in  Japan.  I am  not  sure  where  we  place  our  priorities. 

Mr.  Florio? 

Mr.  Florio.  Thank  you,  Mr.  Chairman. 

Ma’am,  we  appreciate  your  testimony  which  contains  a great 
number  of  rather  bitter  and  tragic  ironies.  Obviously  we  are  going 
to  spend  an  awful  lot  of  time  trying  to  get  to  the  bottom  of  some  of 
the  cases  you  are  talking  about;  and  perhaps  even  more  important- 
ly, to  evaluate  the  procedures,  get  the  epidemiological  studies 
under  way  so  as  to  be  able  to  gain  from  these  unfortunate  events 
in  terms  of  prospective  procedures  that  must  be  followed. 
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I am  interested  in  the  CDC  study,  which  has  not  had  turned  over 
to  it  the  entire  list  DOE  has  of  the  200,000  people  that  have  been 
exposed,  in  part  because  the  Privacy  Act  precludes  the  revealing  of 
records  without  the  permission  of  the  individuals. 

I am  interested  if  you  have  any  information  as  to  whether  DOE 
has  attempted  to  reach  out  to  these  individuals,  notifying  them 
about  any  of  this,  so  as  to  be  able  to  obtain  permission  to  turn -the 
records  over  to  CDC  for  followup  studies.  Do  you  have  any  informa- 
tion on  that? 

Mrs.  Jones.  No  individuals  who  have  contacted  us,  and  we  have 
cases  that  are  coming  to  us,  one  to  three  or  four  a day.  None  of  the 
people  who  have  been  in  touch  with  us  have  been  contacted. 

Mr.  Florio.  In  other  words,  this  is  a hit  and  miss  thing,  if 
someone  reads  about  it  or  has  it  brought  to  their  attention  they 
become  informed,  but  as  far  as  you  know  there  is  no  systematic 
effort  to  reach  out  to  all  the  people  who  have  been  exposed.  To 
inform  them,  at  a minimum,  to  go  see  a doctor;  or  to  attempt  to 
obtain  permission  to  make  their  records  available  to  the  medical 
entity  that  is  now  looking  into  the  problem. 

- Mrs.  Jones.  That  is  correct.  We  also  are  hearing  from  many 
civilians,  and  some  of  them  received  tragic  exposure,  also.  One  of 
them,  for  instance,  Francis  Hassler,  a civilian  employee  of  the  Air 
force,  was  sent  from  McCullen  Air  Force  base  to  the  Pacific  and 
had  to  work  on  aircraft  which  were  being  used  in  nuclear  weapons 
tests.  He  requested  a dosimeter  to  be  able  to  protect  himself 
against  working  on  planes  which  were  highly  radioactive  from 
fallout— but  his  request  was  refused.  This  man  suffered  radiation 
sickness  directly  afterwards  for  a month  and-a-half;  and  he  had 
absolutely  no  satisfaction  in  all  of  his  efforts  to  get  the  Air  Force  to 
accept  any  responsibility  for  his  continuing  illnesses.  They  paid  no 
attention.  He  gets  no  response.  Yet  he  was  a civilian  employee  of 
the  Air  force  when  he  was  exposed  and  suffered  severe  radiation 
sickness. 

We  are  also  hearing  from  individuals  who  worked  for  some  of  the 
construction  companies  who  were  under  contract  to  the  AEC  in  the 
testing  in  Nevada,  people  who  were  allowed  to  be  exposed  in  a 
most  shocking  manner.  For  instance,  John  Carroll  for  a period  of  8 
years  worked  on  the  underground  nuclear  blasts,  going  in  and 
taking  the  material  out  immediately  after  the  tests.  He  too,  has 
suffered  from  cancer,  and  was  never  told  of  the  dangers  he  faced 
from  radiation  exposure  during  those  years. 

Mr.  Florio.  Just  one  final  question.  Has  there  been  any  evi- 
dence, or  any  expression  of  concern  by  any  of  the  individuals  who 
have  been  exposed  with  regard  to  genetic  damage  to  the  children  of 
these  individuals? 

Mrs.  Jones.  Yes,  there  has  been  a great  deal  of  concern  ex- 
pressed, particularly  on  the  part  of  the  wives  of  men  who  have 
children.  Some  report  that  their  children  have  certain  defects  that 
they  are  not  certain  are  attributable  to  the  exposure  of  their  hus- 
bands. Some  do  not  have  any  problems  but  are  just  tremendously 
worried  and  concerned  that  something  will  turn  up.  So,  there  is 
great  anxiety  on  the  part  of  these  people,  even  those  who  have  not 
yet  become -ill  and  may  never  become  ill. 

Mr.  Florio.  Thank  you  very  much. 
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Mr.  Rogers.  Thank  you  so  much,  your  testimony  has  been  most 
helpful.  Dr.  Carter  has  some  questions. 

Mr.  Carter.  Mrs.  Jones,  I want  to  thank  vou  for  your  appear- 
ance. I want  to  thank  you  for  the  wonderful  paper  which  you 
presented  here  today.  I think  it  was  tremendous.  You  have  brought 
out  the  names  of  men  who  have  lymphosarcoma,  leukemia  and 
other,  cancers,  and  other  diseases  which  were  the  result  of  the 
radiation  exposure  which  they  received. 

One  of  the  most  deplorable  things  I noted  in  your  testimony  was 
the  fact  that  some  of  the  scientists  went  on  an  atoll  completely 
equipped,  completely , dressed  in  protective  clothing,  and  at  the 
same  time  they  took  our  servicemen  in  without  any  protection.  I 
think  that  constituted  a heinous  crime.  Certainly,  I feel  that  the 
families  of  our  men  who  have  died  as  a result  of  these  atomic 
explosions  should  be  fully  compensated,  and  steps  should  be  taken 
in  that  direction.  To  compensate  the  Marshall  Islanders  and  then 
to  deny  our  own  soldiers  is  a travesty. 

I want  to  thank  you  again. 

Mrs.  Jones.  I would  like,  in  addition  to  the  records  of  those 
people  mentioned  in  my  testimony,  also  to  place  in  the  record — (in 
case  the  mails  have  not  brought  it  to  you,  they  being  rather  uncer- 
tain)— the  testimony  of  Ronald  Bakal. 

Mr.  Rogers.  Without  objection  it  will  be  made  a part  of  the 
record. 

Mrs.  Jones.  Thank  you  very  much. 

Mr.  Rogers.  If  you  would  hand  that  statement  to  the  reporter  we 
will  be  sure  that  statement  gets  in.  Thank  you. 

[The  records— affidavits,  medical  histories,  and  other  relevant 
documents — referred  to  by  Mrs.  Jones  may  be  found  in  the  subcom- 
mittee files.] 

[Attached  letters  to  Mrs.  Jones  prepared  statement  follow:] 
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804  Redwood  Drive 
Carberville,  CA  95440 
October  6,  1977 


Max  Cleland,  Director 
Veterane  Administration 
810  Vermont  Avenue  N.W. 
Washington,  D.C*  20420 


C#  13  889  928 
SNs  565  7781 
SSi  569-26-0342 


Dear  Mr.  Cleland, 

1 an  writing  to  you  In  desperation  after  having  exhausted 
all  possible  hope  for  Justice  through  the  San  Francisco 
Veterans  Administration  Regional  Office. 

Although  there  are  reams  of  correspondence,  records  and 
data  concerning  my  case,  they  are  available  to  you  as  a 
matter  of  record,  so  I nave  not  Included  them  here.  What 
I have  Included  are  copies  of  a few  documents  indicating, 
in  a small  way,  the  causes  of  my  frustration. 

1 was  involved  In  a Top  Secret  project  called  Operation 
Greenhouse  while  serving  in  the  U.3.  Navy  from  1950  to 
1952.  1 served  aboard  the  USS  CABILDO  (LSD-16)  which 

carried  personnel  and  equipment  to  the  site  of  a nqelear 
blast  on  Entlwetok  Atoll  in  the  Pacific  in  1951.' • i was 
exposed  to  Intense  radiation  along  with  other  members  of 
the  crew.  Three  other  crew  members  and  myself  became  nau- 
seous as  a direct  result  of  radiation  exposure.  Since 
that  exposure,  my  visual  acuity  went  from  20/20  to  20/50 
(an  almost  immediate  result).  My  white-blood-cell  count 
rose  dramatically  and  1 underwent  a tonsillectomy.  I have 
had  a bad  heart  attack,  open-heart  surgery,  and  recurring 
symptoms  of  card lo- vascular  disease. 


My  efforts  to  service -connect  radiation  poisoning  have  re- 
ceived run-arounds,  stalls,  double-talk  and  misinformation 
from  the  Surgeon  General's  Office  which  I consider  nothing 
but  lies.  X am  considering  going  to  the  press  for  public 
exposure  and  in  the  hope  that, others  in  a similar  predica- 
ment will  come  forward. 


Thank  you  for  your  time  and  consideration. 


Sincerely, 

Artie  E.  Duvall,  Jr. 

Enclosures 

cc:  Honorable  Don  H.  Clausen 
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V.  A.  REGIONAL  OFFICE 

Jtl  MAIN  STRICT  • IOOM  >2X> 

SAN  HANCISCO.  CALIFORNIA  94105 

August  0,  1977 

C*  13  889  928 


Mr.  Artie  E.  Duvall,  Jr. 

804  Redwood  Drive 
Garberville,  CA  95440 

Dear  Mr.  Duvall, 

This  Is  In  reference  to  your  pending  claim  with  the  Veterans  Administration 
for  establishment  of  service  connection  for  residuals  of  radiation  exposure 
and  secondary  heart  condition  with  myocardial  Infarction,  eye  condition, 
hearing  loss,  memory  loss,  and  circulatory  disturbances. 

I have  been  informed  by  the  Adjudication  Division  that  a personal  hearing 
conducted,  November  11,  1976,  ha3  not  been  incorporated  in  your  Veterans 
Administration  claims  folder.  The  Chairman  of  the  Board  has  informed  me 
that  the  transcript  of  this  hearing  apparently  is  lost.  Attempts  to  locate 
it  through  social  search  have  been  to  no  avail. 

The  members  of  the  Rating  Board,  at  this  time,  request  you  to  state  your 
contentions  on  the  enclosed  VA  Form  21-4138,  Statement  in  Support  of  Claim. 
Should  you  desire  another  hearing  to  be  rescheduled,  please  let  me  know  and 
I will  initiate  the  necessary  action. 

Should  there  be  further  questions,  please  feel  free  to  contact  me. 

" Sincerely, 


JKP : jhn 


JOHN  M.  PARKER 
National  Service  Officer 


Enclosure 
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[A  letter  from  Mr.  Bakal  follows:] 

SSi (cthMip  m£ -/a** 

(2191  695-0242  • ess-0243 

January  20,  1978 


Congressman  Paul  Rogers 

Chairman,  Subcommittee,  on  Health  5 Enviornment 
R/R  Committee  on  Interstate  5 Foreign  Commerce 
House  Office  Building 
Washington,  D.  C.  20515 

Dear  Congressman  Rogers: 

I am  writing  to  you  to  express  my  views  regarding  the  hearings 
you  are  holding  on  January  25,  1978,  in  respect  to  the  long- 
term effects  on  our  nuclear  testing  practices  in  Nevada  and 
the  Pacific. 

For  the  last  three  years  I have  represented  the  inhabitants 
of  Utirik  Atol  in  the  Marshall  Islands  in  their  attempts 
to  secure  adequate  medical  care  and  just  compensation  for  the 
damages  they  suffered  as  a result  of  their  exposure  to  low 
levels  of  radiation  from  the  Bravo  test  of  March  1954. 

The  lessons  that  have  been  learned  from  the  experience  in  the 
Marshalls  have  been  helpful  in  my  understanding  of  the  abso- 
lute necessity  for  imnediate  help  for  all  of  the  potential 
victims  of  all  of  our  atmospheric  tests.  The  significance  of 
the  Utirik  and  Rongelap  results  was  that  the  physcians  and 
scientists  who  insisted  that  there  was  some  magical  threshold 
figure  of  rads,  which  would  result  in  the  long  term  development 
of  malignancies,  were  incorrect.  These  same  physcians  and 
scientists  have  now  insisted  that  there  is  still  a threshold 
figure,  but  just  a lower  one. 

QUESTION  1.  On  what  evidence  do  they  support  this  theory? 

It  is  my  position  that  the  present  National  Center  for  Disease 
Control  study  that  your  Committee  is  analyzing  is  unnecessary. 
It  creates  a impression  that  the  data  needed  to  support  a con- 
clusion that  those  military  and  non-military  personnel  physi- 
cally present  at  the  1957  Smokey  test  were  subjected  to  a 
disease-causing  level  of  radiation  is  yet  to  be  discovered. 
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Dr.  Glynn  Caldwell  has  indicated  among  his  assumptions  that 
those  individuals  who  were  within  the  eight  (8)  mile  radius 
of  ground  zero  are  the  ones  who  he  feels  were  within  a possi- 
ble zone  of  danger.  QUESTION  2.  How  far  were  the  people  of 
Utirik  Atol  from  ground  zero  at  the  Bravo  test?  There  is 
significant  comparable  evidence  available  from  both  the  Japan- 
ese and  Marshall  Island  experiences  to  create  a presumption 
that  aU  of  our  military  and  non-military  personnel  at  ail  of 
the  testing,  who  were  irradiated  regardless  of  the  amounts, 
(such  amount  cannot  be  adequately  calculated  due  to  undocu- 
mented inhalation  of  radioactive  particles  and  the  haphazard 
use  of  radioactive  sensor  badges)  are  in  immediate  danger  of 
contracting  radiation  related  disease. 


The  study,  even  if  needed,  is  seeking  ridiculously  narrow 
results,  which  if  positive,  would  create  the  need  for  more 
studies.  QUESTION  3,  Will  the  present  study  inform  us 
about  the  causal  relations  between  diseases  other  than 


every  one  or  t 


scientists  are 


Mm  i 


results  cane  too  late  tor  the  thousands  who  may  now  oe  suffer- 


rom  sue 


cases  ot  second  generation 
ION  6,  IP  more  studies 


Tins  last  question  leads  me  to  a subject  of  more  recent  con- 
cern. In  my  representation  of  one  G.  I.  irradiated  on  three 
separate  occasions  during  the  testing  program,  I have  dis- 
covered that  presently  such  an  afflicted  individual  lias  little, 
if  any,  administrative  or  judicial  remedy  to  establish  our 
Government’s  responsibility.  Case  law,  through  the  Ferris 
Doctrine,  creates  a complete  bar  for  military  personnelfrom 
suing  the  United  States  Government  for  negligence.  The  Courts 
have  rationalized  that  there  are  sufficient  administrative 
remedies  within  the  Veteran’s  Administratioruto  protect  these 
individuals,  including  compensation.  However,  as  of  this 
date,  hundreds  of  Veterans  have  been  turned  down  for  in- 
service-disability-benefits  on  the  basis  that  they  cannot 
supply  the  necessary  medical  proof.  QUESTION  8.  Is  the  V.A. 
waiting  for  the  results  of  the  present  and  future  C.b.C. 
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In  conclusion,  I recoumend  the  following : 

1.  Your  coumittee  qall  for  more  in-depth 
hearings  on  the  whole  issue  of  low  level 
radiation. 

2.  The  C.D.C.  study  be  terminated,  or  if  not, 
broadened  so  that  there  will  be  some 
meaningful  results  to  all  of  those  present 
during  the  IS  years  of  nuclear  testing. 

3.  That  the  Veteran’s  Administration  policy 
of  denying  in-service-disability  pensions 
be  investigated. 

I sincerely,  hope  that  my  views  and  questions  will  stinulate 
action  toward  correcting  deficiencies  in  our  Government's 
present  attitude  toward  this  problem. 

Respectfully  Submitted, 

RONALD  CL  BAKAL 

Mr.  Rogers.  Our  next  witnesses  will  be  Dr.  William  Foege,  who 
is  the  Director  of  the  Center  for  Disease  Control,  the  U.S.  Public 
Health  Service,  along  with  Dr.  Glyn  Caldwell,  an  epidemiologist 
from  the  Center  for  Disease  Control,  U.S.  Public  Health  Service. 

We  welcome  you  gentlemen  to  the  committee.  We  will  be  pleased 
to  receive  your  testimony,  it  will  be  made  a part  of  the  record  at 
this  point  without  objection. 

You  may  proceed,  Dr.  Foege. 

STATEMENT  OF  WILLIAM  H.  FOEGE,  M.D.,  DIRECTOR,  CENTER 
FOR  DISEASE  CONTROL,  PUBLIC  HEALTH  SERVICE,  DEPART- 
MENT  OF  HEALTH,  EDUCATION,  AND  WELFARE,  ACCOMPA- 
NIED  BY  GLYN  CALDWELL,  M.D.,  LEAD  EPIDEMIOLOGIST 

Dr.  Foege.  Thank  you,  Mr.  Chairman  and  members  of  the  sub- 
committee. We  welcome  this  chance  to  appear  and  discuss  the 
study  that  we  have  been  doing  on  persons  exposed  to  Smoky,  the 
study  of  disease  incidence,  especially  leukemia  and  cancer  and  its 
possible  association  with  atomic  nuclear  radiation,  which  is  of 
prime  importance  to  the  American  public. 

I am  accompanied  by  Dr.  Caldwell,  the  CDC’s  lead  epidemiologist 
in  investigating  the  incidence  of  leukemia  and  cancer  among  per- 
sons exposed  to  Smoky.  As  part  of  our  testimony,  with  your  permis- 
sion, Mr.  Chairman,  I would  like  to  read  a letter  from  Secretary 
Califano  to  you. 

Mr.  Rogers.  May  I say  that  this  is,  I understand,  in  response  to 
the  letter  that  Dr.  Carter  and  I wrote  on  December  22,  1977,  to  the 
Secretary,  concerning  the  rumor  we  heard  that  there  were  efforts 
underway  to  take  away  from  CDC  the  control  direction  and  the 
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study,  and  have  it  transferred  to  another  agency  or  group,  and 
turn  the  funding  over  to  the  Department  of  Defense,  or  tne  Depart- 
ment of  Energy.  We  were  concerned  about  that  because  of  the 
possible  conflict  of  interest  there,  and  we  felt  that  it  should  be 
controlled  and  carried  out  bv  CDC,  which  does  not  have  a direct 
interest  in  the  outcome  of  this  study;  and  also,  the  knowledge  of 
health,  expertise  that  exists  in  the  CDC  should  be  used.  So,  this  is 
the  Secretary’s  reply  to  our  letter? 

Dr.  Foege.  That  is  right. 

Mr.  Rogers.  You  may  proceed. 

Dr.  Foege.  The  letter  says,  "Dear  Mr.  Chairman.  This  is  in 
response  to  your  letter  of  the  22d  urging  me  to  expedite  the  Center 
for  Disease  Control  (CDC)  study  of  men  exposed  to  radiation  during 
atmospheric  nuclear  tests,  and  the  questions  you  have  raised  in 
subsequent  conversations  with  me. 

"Let  me  begin  by  assuring  you  that  no  agreement  or  plan  exists 
to  relieve  CDC  of  responsibility  for  conducting  an  epidemiologic 
survey  of  soldiers  present  at  the  so-called  Smoky  nuclear  test  of 
August  31,  1957.  The  Center  for  Disease  Control  will  continue  to 
study  the  incidence  of  leukemia  and  cancer  in  men  present  at  the 
Smoky  test  as  rapidly  as  the  data  can  be  collected  and  analyzed. 
We  consider  this  survey  our  responsibility,  and  we  shall  carry  it 
out.  As  you  urged,  I have  directed  that  the  study  be  expedited  to 
the  maximum  extent  possible. 

"The  CDC  study  of  the  Smoky  nuclear  test  has  been  making 
progress.  To  date  CDC  has  obtained  information  on  nearly  500  of 
the  3,153  men  known  to  be  present  at  the  test.  Of  those  500,  CDC 
believes  that  it  has  identified  eight  individuals  with  leukemia. 

“These  findings  are  unquestionably  cause  for  concern.  Based  on 
data  developed  by  the  National  Cancer  Institute,  if- all  the  men 
wearing  film  badges  at  the  1957  Smoky  test  were  approximately  22 
years  of  age  at  the  time  of  the  test,  CDC  would  expect  to  find  about, 
two  cases  of  leukemia  in  that  group  of  3,153.  CDC  believes,  howev- 
er, that  there  might  have  been  a significant  number  of  older  men, 
that  is,  commissioned  and  noncommissioned  officers,  which  would 
increase  the  number  of  expected  cases  of  leukemia.  The  eight  cases 
of  leukemia  discovered  so  far  might  also  be  the  result  of  other 
variables,  such  as  presence  at  repeated  tests  or  additional  occupa- 
tional exposures. 

"It  is  still  possible,  therefore,  that  the  eight  leukemia  cases  ma) 
be  the  result  of  other  factors  and  not  just  presence  at  Smoky.  Ii 
several  more  cases  of  leukemia  are  found  in  the  more  than  2,600 
individuals  that  CDC  has  not  yet  located,  however,  the  study's 
results  would  then  strongly  suggest  that  presence  at  the  Smoky 
test  had  put  these  men  at  increased  risk. 

“Further  and  more  intense  epidemiological  investigations  of  this 
group  are  necessary  to  determine  the  actual  age  distribution  of  the 
men  present,  the  actual  extent  of  exposure  to  radiation,  and  the 
existence  of  any  other  variables  that  might  account  for  an  in- 
creased incidence  of  leukemia.  These  investigations  have  been 
stepped  up  in  response  to  your  request,  and  as  a result  of  the 
incidence  of  leukemia  already  discovered. 

“While  there  has  never  been  any  doubt  about  the  CDC’s  respon- 
sibility to  carry  out  the  study  of  the  Smoky  test,  there  have  been 
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discussions  with  other  departments  and  agencies  about  a broader 
survey  of  other  nuclear  tests  conducted  during  the  1950’s — possibly 
involving  up  to  70, 000- to  80,000  individuals  or  more. 

"Based  on  the  results  to  date  of  personnel  present  at  the  Smoky 
test,  CDC  believes  that  planning  of  this  broader  survey  should  be 
undertaken  promptly. 

"A  meeting  was  held  by  the  Department  of  Defense  on  December 
1,  1977,  to  discuss  the  planning  of  a broader  study.  But  many 

auestions  still  remain  open  about  how  that  study  should  be  con- 
ucted,  including  how  it  Bhould  be  funded,  as  well  as  the  precise 
institutional  arrangements  for  overseeing  and  supervising  it.  CDC 
officials  have  assured  me  that  only  the  larger  survey  was  discussed 
at  the  December  1 meeting.  CDCrs  responsibility  and  commitment 
to  carry  out  the  study  of  Smoky  has  remained  clear  throughout 
these  discussions. 

“I  agree  with  you  that  any  study  in  this  area  should  be  conduct- 
ed with  complete  independence  to  assure  public  confidence  in  its 
findings  and  conclusions.  The  Department  stands  ready  to  work 
with  you,  Congressman  Carter,  and  your  committee,  as  well  as 
other  agencies  in  the  Government,  to  develop  a completely  inde- 
pendent and  thoroughly  sound  study  of  other  nuclear  tests  conduct- 
ed in  the  1950’s." 

The  Secretary  then  closes  by  stating  that,  “In  view  of  your 
interest  and  the  important  implications  of  this  research  for  the 
public  health  * * , he  has  asked  me  to  testify  this  morning  at 
your  hearings. 

Mr.  Rogers.  Thank  you.  I hope  you  will  relate  to  the  Secretary 
the  commendations  of  the  committee  for  his  attitude  for  seeing 
that  CDC  will  continue.  We  are  also  concerned  that  CDC  be  heavily 
involved  in  broader  tests,  and  it  not  be  turned  over  to  the  Depart- 
ment of  Defense  or  Department  of  Energy. 

Dr.  Foege.  Thank  you,  I will. 

Mr.  Rogers.  Thank  you,  you  may  proceed. 

Dr.  Foege.  In  late  November  1975,  a former  CDC  physician  epi- 
demiologist working  at  the  Veterans  Administration  Hospital  in 
Salt  Lake  City,  Utah,  learned  of  a patient  with  acute  myelocytic 
leukemia  who  reported  having  been  present- at  an  atmospheric 
nuclear  test  in  Nevada.  The  nuclear  test,  nicknamed  Smoky,  took 
place  on  August  31,  1957.  The  physician  contacted  CDC  because  of 
our  interest  in  cancer  cases  or  case  clusters  occurring  in  unusual 
circumstances.  When  cancer  or  leukemia  is  diagnosed  in  associ- 
ation with  apparently  unusual  animal,  chemical,  viral,  or  radiation 
exposures,  such  cases  deserve  epidemiologic  investigation,  both  as  a 
service  to  State  and  local  health  departments  and  as  a mechanism 
for  developing  hypotheses  concerning  disease  causation. 

Since  ionizing  radiation  is  a well-known  cause  of  cancer  and 
particularly  of  leukemia,  the  case  reported  to  CDC  raised  two 
possibilities,  if  in  fact  it  was  at  all  related  to  nuclear  radiation 
exposure:  The  first  possibility,  that  radiation  levels  previously 
thought  safe  might  actually  be  carcinogenic;  or  two,  that  radiation 
exposure  during  nuclear  tests  might  have  been  greater  than  origi- 
nally supposed.  To  test  these  possibilities,  CDC  proposed  to  identify 
all  persons  present  at  Smoky  and  then  to  determine  their  subse- 
quent incidence  of  cancer  and  leukemia. 
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Initial  inquiries  made  to  the  Energy  Research  and  Development 
Agency,  now  the  Department  of  Energy,  confirmed  that  nuclear 
tests  had  occurred  involving  troop  exposure,  but  that  radiation  had 
apparently  been  within  accepted  safe  limits.  Numerous  telephone 
inquiries  were  then  made,  attempting  to  identify  particular  persons 
present  at  Smoky.  We  were  seeking  identification  of  military  and 
civilian  groups  present,  names  or  persons,  their  ages  or  dates  of 
birth,  specific  dates  of  exposure,  sources  of  current  addresses,  and, 
finally,  whatever  information  might  be  recorded  concerning  cases 
of  cancer  or  leukemia. 

One  of  our  early  contacts  was  with  the  Armed  Forces  Radiobio- 
logy Research  Institute  in  the  Department  of  Defense,  where  we 
learned  that  no  systematic  records  concerning  persons  exposed 
during  testing  had  been  kept  during  the  1940's  and  1950’s,  but  that 
beginning  in  1964  some  data  had  been  assembled  retrospectively. 
These  records  were  said  to  contain  name,  year  of  exposure,  amount 
of  radiation  received,  and,  in  some  instances,  serial  number,  per- 
manent duty  station,  test  exercise  unit,  service  number,  social  secu- 
rity number,  and  rank.  If  we  could  provide  names,  service  num- 
bers, and  social  security  numbers— data  which  we  did  not  have  at 
that  time — the  Armed  Forces  Radiobiology  Institute  might  be  able 
to  provide  radiation  exposure  data.  To  explore  this  possibility  fur- 
ther, we  contacted  the  Surgeon  General  of  the  Army  on  April  25, 
1977. 

In  early  1977  the  Salt  Lake  City  VA  patient’s  story  appeared  in 
the  news  media.  Subsequently  CDC  received  numerous  telephone 
calls  and  letters  concerning  persons  thought  to  have  been  present 
at  nuclear  tests.  Among  these  was  a letter  from  a second  leukemia 
patient  who  had  also  been  present  at  Smoky. 

On  June  19,  1977,  a story  in  Parade  magazine  resulted  in  over 
2,000  letters  and  nearly  as  many  phone  calls  from  individual- 
reportedly  present  at  various  nuclear  tests  starting  in  1945  W 
also  received  letters  from  a number  of  leukemia  and  cancer  rut 
tients  or  their  families,  claiming  to  have  been  present  at  Smoky  o- 
at  other  tests  in  other  years.  From  these  contacts  and  from  similar 
letters  and  calls  subsequently,  we  have  to  date  identified  447  per- 
sons present  at  Smoky,  and  3 additional  cases  of  leukemia,  bring- 
ing the  total  cases  to  5. 

In  the  meantime,  however,  through  a variety  of  sources,  we  wer* 
able  to  identify  a list  of  military  units  present  at  Smoky.  This  lis*. 
was  sent  to  the  Surgeon  General  of  the  Army  to  be  collated  b> 
Radio  Biology  Research  Institute  personnel  with  radiation  film 
badge  recoras.The  compilation  of  these  data  was  completed  and 
forwarded  to  CDC  by  the  Army  Surgeon  General  on  August  19, 
1977.  The  list  provided  name,  serial  number,  rank,  and  film  badge 
* radiation  dose  for  3,153  Army  personnel  present  at  Smoky. 

As  soon  as  this  list  became  available,  two  systematic  efforts  were 
begun  to  identify  cases  of  cancer  or  leukemia  among  this  group  of 
men.  The  first  effort  was  to  match  these  names  against  the  diag- 
nostic files  of  the  Armed  Forces  Institute  of  Pathology.  From  this 
matching  two  additional  leukemia  cases  were  identified,  bringing 
the  total  at  that  point  to  seven. 

The  second  effort  was  to  match  the  list  of  names  against  VA 
death  benefit  files.  This  task  was  partly  completed  on  January  5, 
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1978,  when  the  VA  provided  CDC  with  a matched  listing  indicating 
that  164  men  in  the  group  had  died.  Death  certificates  for  these 
164  deaths  are  presently  being  obtaind  by  the  VA  through  their 
regional  record  centers;  80  have  already  been  received,  and  from 
this  source  an  eighth  case  has  recently  been  identified.  From  the 
VA  listing  it  also  appears  that  additional  medical  and  identifying 
data  may  be  available  on  1,231  other  members  of  the  group,  and 
these  data  have  been  requested.  In  addition  we  are  currently  seek- 
ing from  the  St.  Louis  Records  Center  the  last  known  address,  date 
of  birth,  and  social  security  number  on  the  remaining  men  for 
whom  the  VA  had  no  data.  I might  add  that  until  now,  the  system 
has  been  passive,  hoping  people  will  report  because  they  have  read 
about  the  study  in  the  media.  Once  we  have  the  last  address,  we 
can  begin  an  active  system  of  going  after  names  where  we  now 
have  no  information. 

Mr.  Florio.  Doctor,  you  are  talking  about  a total  population  of 
3,153  people.  Is  that  list  you  have,  purported  to  be  comprehensive 
of  everyone  who  was  there? 

Dr.  Foege.  For  Army  personnel  at  Smoky. 

Mr.  Florio.  For  Smoky. 

Dr.  Foege.  For  Army  personnel  at  Smoky  only,  not  for  other 
t/6sts 

On  December  1,  1977,  DOD  invited  DOE,  VA,  and  CDC  to  a 
meeting  at  the  Pentagon  to  discuss  future  approaches  to  studying 
the  possible  health  effects  of  exposure  to  nuclear  tests.  The  partici- 
pants discussed  the  possibilities  of  a broad-based  mortality  study. 
The  National  Academy  of  Sciences— National  Research  Council 
Follow-Up  Agency,  which  was  also  represented  at  that  meeting, 
ajgreed  to  develop  preliminary  research  protocols.  At  the  same 
time,  the  studies  initiated  by  CDC  specifically  with  respect  to 
Smoky  will  continue. 

Follow-up  data  for  persons  present  at  Smoky  are  still  far  from 
complete.  While  eight  cases  of  leukemia— five  acute  leukemias  and 
three  chronic  myelocytic  leukemias — have  been  identified  among 
military  personnel,  expected  leukemia  incidence  in  this  cohort  can 
as  yet  only  be  approximated.  This  is  because  incidence  and  mortal- 
ity rates  for  cancer  and  leukemia  vary  greatly  by  age,  and  we  have 
yet  to  determine  the  exact  ages  of  persons  present  at  Smoky.  Such 
information  was  not  available  on  the  Army’s  list  of  3,153  men. 
Assuming  that  the  great  majority  were  around  age  20  in  August 
1957,  we  can  calculate  that  roughly  two  cases  of  leukemia  might  be 
expected  to  have  occurred  among  these  men  since  that  time,  based 
on  rates  from  the  National  Career  Institute’s  third  national  cancer 
survey.  If  this  assumption  of  the  denominator  is  correct,  then  the 
finding  of  eight  cases  of  leukemaia  would  be  unusual.  If  ages  were 
older,  nowever,  the  estimate  of  expected  incidence  could  be  consid- 
erably higher.  For  instance,  if  the  average  age  was  32,  the  expected 
number  of  cases  would  double.  If  in  addition  it  is  found  that  some 
of  the  eight  cases  had  other  radiation  exposures,  such  as  exposure 
to  multiple  tests,  the  number  of  cases  related  only  to  this  exposure 
would  be  reduced.  It  is  therefore  premature  to  judge  whether  the 
eight  cases  observed  are  truly  excessive,  or  only  apparently  exces- 
sive. 

Several  tasks  remain  to  be  completed  in  the  immediate  future. 
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One,  death  certificates  are  being  obtained  through  the  VA  and 
must  still  be  reviewed. 

Two,  current  cases  of  leukemia  must  be  identified,  and  clinical 
and  personal  history  details  of  all  cases  must  be  reviewed  by  exam- 
ining medical  records,  and  through  contact,  if  possible,  t.ith  pa- 
tients or  their  surviving  families. 

Three,  the  age  structure  of  the  group  present  at  Smoky  must  be 
better  defined,  either  through  data  linkage  with  record  flies  in 
which  such  information  exists,  or  through  individual  tracing  of 
each  member  of  the  group.  While  VA  records  may  be  of  partial 
help,  ultimately-  it  may  be  necessary  to  trace  specific  individuals. 
CDC  staff  continue  to  work  on  this  latter  approach. 

If  leukemia  is  shown  to  be  related  to  the  exposure  of  personnel 
at  Smoky,  the  Department  of  Health,  Education,  and  Welfare 
would  have  an  obvious  interest  in  ,a  comprehensive  review  of  the 
risks  involved  with  low-level  radiation.  That  would  require  addi- 
tional HEW  studies  or  an  active  role  in  planning  and  carrying  out 
the  mortality  study  currently  under  development  by  the  NAS-NRC 
Follow-Up  Agency. 

In  any  event,  in  planning  and  carrying  out  broader  studies  the 
following  conditions  should  be  met: 

The  studies  must  be  established  so  that  they  are  conducted  as 
objective,  sound,  and  scientifically  independent  studies;  if  results 
from  the  Smoky  study  confirm  increased  risk,  broader  followup 
studies  must  be  conducted  with  highest  priority  and  with  adequate 
funding  guaranteed  in  the  beginning;  the  scientific  protocols,  prior 
to  implementation,  should  reflect  a consensus  of  the  best  scientific 
judgment  of  the  agencies  Involved;  independent  and  continuous 
scientific  oversight  of  the  studies  should  be  conducted  as  they 
progress;  and  the  final  interpretation  of  data  should  result  from  an 
objective  and  comprehensive  analysis  of  the  data. 

This  is  a brief  summary  of  the  status  of  the  Smoky  study,  Mr. 
Chairman,  we  would  be  happy  to  answer  questions  that  you  might 
have. 

Mr.  Rogers.  Where  does  the  roadblock  exist  in  getting  the 
proper,  records? 

Dr.  Foege.  I think  the  first  problem  was  one  of  time,  the  20 
years  that  had  elapsed  from  the  study  until  we  began  looking. 

Second,  we  had  some  difficulty  determining  which  units  were 
involved;  and  third,  finding  which  individuals  were  present  in 
those  units.  Now  we  do  know  the  individuals'  names. 

But  we  have  problems  with  the  linkage  of  records  in  general 
because  even  though  we  have  names  and  serial  numbers,  we  do  not 
have  the  present  addresses  and  ages  at  this  point.  The  ages  are 
important  if  we  are  to  determine  what  we  would  expect  in  this 
group. 

The  Privacy  Act  has  caused  some  problems.  It  has  come  up  every 
time  we  have  talked  to  another  agency,  and  I think  appropriately 
so.  People  have  to  be  thinking  in  terms  of,  “Is  this  a violation  of 
the  Privacy  Act?”  It  is  my  feeling  that  the  other  problems,  record 
systems  in  general,  have  been  greater  roadblocks,  greater  handi- 
caps than  the  privacy  issue. 
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Mr.  Rogers.  Well,  I think  for  an  epidemiological  study,  certainly, 
first,  the  Privacy  Act  should  be  no  impediment.  If  it  is,  you  ought 
to  let  us  know. 

Dr.  Foege.  We  will. 

Mr.  Rogers.  Who  is  raising  the  question  that  they  cannot  give 
you  the  records  because  of  privacy? 

Dr.  Foege.  I think  every  agency  has  raised  the  question  and 
resolved  it  in  some  way.  At  the  present  time  we  have  asked  the 
VA,  for  instance,  for  the  records  on  the  other  1,300  men,  and  they 
are  checking  to  see  that  there  would  be  no  violation  of  the  Privacy 
Act.  They  have  assured  us  once  that  is  done,  they  will  provide  us 
with  that  information. 

Mr.  Rogers.  Well,  how  long  does  it  take  them  to  decide  that;  did 
they  tell  you? 

Dr.  Foege.  We  are  expecting  that  information  very  soon.  I think 
in  fact  that  we  are  on  the  verge  now,  within  the  next  several 
weeks,  of  getting  much  of  the  information  that  we  have  been  after. 

Mr.  Florio.  If  the  gentleman  would  yield? 

Mr.  Rogers.  Yes. 

Mr.  Florio.  I am  just  astounded  that  something  as  innocuous  as 
the  ages  of  3,000  servicemen  cannot  be  provided  to  you  in  an 
afternoon.  That  information  is  on  the  face  of  the  service  jacket,  and 
if  you  get  on  the  phone  today,  it  seems  to  me,  it  is  something  that 
someone  should  be  able  to  provide  you  without  any  difficulty. 

Dr.  Foege.  I think  the  problem  really  is  that  the  record  that  will 
show  the  age  can  only  be  accessed  if  one  has  a social  security 
number,  which  one  has  to  get  from  a different  record.  So,  it  is  not 
simply  available  at  one  place,  there  have  to  be  cross-linkages.  I 
think  that  is  where  we  have  the  problem. 

Mr.  Rogers.  Would  you  set  forth  in  writing  for  us  the  exact  steps 
you  are  taking,  where  you  have  received  a denial,  and  on  what 
grounds?  Will  you  submit  that  for  the  record,  and  I would  like  that 
done  by  tomorrow.  We  will  call  those  agencies  and  try  to  get  that 
straightened  out.  That  is  absurd,  not  to  be  able  to  get  records  for 
an  epidemiological  survey.  We  are  not  going  to  make  these  records 
public  or  invade  anyoneTs  privacy  here,  nor  does  the  privacy  law 
anticipate  that  you  could  not  do  an  epidemiological  health  study. 
So,  we  would  like  to  have  that  furnished  to  the  committee  immedi- 
ately. 

Dr.  Foege.  We  will  do  that. 

[Testimony  resumes  on  p.  209.] 

[The  following  information  was  received  forthe  record:] 


RESOURCES  FOR  EPIDEMIOLOGIC  INVESTIGATION  OF  3.153  MEN 
EXPOSED  TO  ATOMIC  NUCLEAR  RADIATION 
AUGUST  31,  1957 


I.  ARMED  FORCES  RADIOBIOLOCY  RESEARCH  INSTITUTE 


Information 

Requested 

Date  & 
Type  of 
Request 

Rej^ 

Dace  & 
Type  of 
Response 

Cneck  on  Radiation  recordings 
of  10  individuals  that  parti- 
cipated in  Nevada,  1957,  blast 
& present  location. 

Information  about  Operation. 

Number  of  other  people  involved. 

Letter 

2-24-77 

Surgeon  General  of  each 
service  was  supplied 
dosimetry  & identifying 
data  ip  1964  on  each 
individual  involved  in 
1957  atomic  detonations. 

Suggest  check  with  Surgeon 
Generals . 

No  planned  followup. 

Requested  name,  service  no,, 
social  security  no.  of  10 
Individuals. 

Letter 

3-24-77 

Review  records  on  10  and  others 
from  504th  and  82d  who  were 
present  at  blast  for  last  known 
addresses  - list  sent. 

Letter 

4-6-77 

Names  of  82d  provisional 

company  and  radiation  doses 
In  general . 

Will  forward  other  names  when 
list  assembled. 

Letter 

6-15-77 

Need  official  tally  and  list  of 
units  for  1953  tests. 

List  of  Canadians  present  at 
blast. 

Letter 

6-13-77 

No  tally  or  unit  list  for 
1953. 

Phone 

Serial  Numbers  of  82d. 

Letter 

7-8-77 

& phone  call 

See  Section  on  Surgeon 

General  letter  of  8/19/77. 

Remarks 

At  this  timeiCDC  knew 
names,  rank,  & 
serial  numbers  of 
only  10  men 
involved . 


Radiation  doses  and 
serial  numbers  not 
provided  because 
of  privacy  act. 

List  of  Canadians 
not  provided 
because  of 
privacy  act. 


II.  SURGEON  GENERAL  OF  THE  ARMY 


Information 

Requested 

Names  of  all  personnel  present  at 
Smoky  (8-31-57)  with  service  no., 
social  security  no.,  birth  date, 
all  available  addresses,  and  any 
other  identifying  data. 

Individual  dosimetry  data,  all 
units  present  at  test,  unit  j 
position  at  time  of  detonation^ 

Fallout  and  radiation  levels  at  j 
points  where  various  units  j 
were  positioned.  | 

Need  names  and  serial  numbers 
as  rapidly  as  possible. 

CDC  activity  would  not  involve  j 
classified  data. 

Inquiry  about  Smoky  list  status. 


Date  & 
Type  of 
Request 

Reply 

Date  & 
Type  of 
Response 

Remarks 

Letter 

4-25-77 

Armed  Forces  Radiobiologv 
Research  Institute  (AFRRI) 
to  be  lead  agency  in 
developing  requested 
information. 

Department  of  Army  staff, 
collaborating  to  review 
| entire  test  series. 

Letter 
5-17-77  * 

May  take  several  mont; 

Confirmation  of 

security  clearance 
of  CDC  staff 
required. 

Letter 

5-31-77 

AFRRI  will  furnish  roster 
of  participants  when 
compiled. 

Letter 

6-27-77 

Phone 

8-17-77 

8-18-77 

Surgeon  General  furnished 
list  of  3,153  names,  serial 
numbers,  rank.  & radiation 
dose.  Reason, 
medical  expediency. 

Letter 

8-19-77 

Some  internal  (SG) 
problems  with 
privacy  act, 
phone  - 8-17-77  and 
8-18-77. 

III.  DEPARTMENT  OF  DEFENSE 


Date  & 

Information  Type  of 

Requested  Request 

List  of  participants,  units,  or 
other  information  about  nuclear 
test  Smoky  - August  31,  1957. 

Requested  of  following: 


H.  Bragg,  HQ  50^th  Airborne  Phone 

3-24-77 

HQ  82d  Airborne  Phone 

3-24-77 

Historical  Office  Phone 

3- 24-77 

Pentagon  Archives  Phone 

4- 6-77 

National  Records  Center  Phone 

4-6-77 

Adjutant  General’s  Office  Phone 

4-6-77 

Surgeon  General’s  Office  Phone 

4-6-77 

Do  any  of  10  men  known  to  CDC  Phone 

have  a malignancy?  Requested  4-6-77 

of  Brook  Army  Tumor  Register. 

Who  has  files  of  discharge/  Phone 

separation  papers?  Requested  12-77 

of  DOD  Public  Information 
Office. 


Re£Ty 


Date  & 

Type  of 

Response  Remarks 


No  data. 

No  data. 

No  data.  ^ 

O 

No  data  - call  National  Records  iU> 

Center,  Washington. 

No  data  - call  Adjutant  General's 
Office. 

Will  check  and  call  back. 

Called  for  Adjutant  General.  See  section  on  contact 

Will  check.  with  Surgeon  General 

Names  not  listed  in  tumor 

registry.  1 


St.  Louis  Record  Center, 
not  retained  by  DOD. 
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IV.  ST.  LOUIS  MILITARY  RECORD  CENTER 


Information 

Requested 

Identify  men  present  at  nuclear 
test  on  August  31,  1957. 


If  provided  name  and  serial 

number,  can  birth  date,  social 
security  number,  last  known 
address  and  other  information 
be  retrieved? 

Do  trial  run  using  Smoky  list 
to  see  if  locating  information 
available. 


Date  & 
Type  of 
Request 

ftepiy 

Dace  f» 
Type  of 
Response 

Remarks 

Phone 

3-24-77 

3-30-77 

No  - call  VA  Liaison  (see 
Veterans  Administration) 

Need  identifiers. 
Confidentially, 
privacy  act,  or 
records  lost  in  fire. 

Phone 

Maybe,  bring  list  for  trial 
run. 

May  need  formal  request 
for  release. 

Records  may  not  be 
available  because  of 
fire. 

Visit  to 
Center  by 
2 CDC  staff 
1-25  & 26-78 

Trial  run  successful. 

Usable  identifying  information 
on  some  individuals 
available. 

No  barriers  to  acquisition 
of  data. 

Only  problems  antici- 
pated are  lack  of 
identifiers  and 
burned  files. 

The  next  step  is  the 
Reserved  record  file 
system.  Contact 
made  1-25-78  and 
acquisition  ensured 
on  available  data. 
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V.  VETERAN'S  ADMINISTRATION 


Information 

Requested 

Identify  Smoky  participants. 
Requested  of  VA  liaison  St.  Louis 
Record  Center. 

Same  question  asked  of  Department 
of  Research. 


Same  question  asked  of  VA. 
Requested  of  Central  Office. 


Identify  all  veterans  on  the 
Smoky  list  who  have  died  and 
provide  death  certificates. 

Requested  of  VA  Central  Office. 

Identify  all  veterans'  addresses 
on  Smoky  list  known  to  VA; 
identify  those  who  are  dead  and 
provide  death  certificates. 


Date  & 

Type  of 

Request  Reply 


Date  & 

Type  of 

Response  Remarks 


Phone  No  - call  VA  Central  Office. 

3-20-77 


Phone  No  - request  official 

3-30-77  study  through  National 

3-31-77  Research  Council. 


Phone  No. 

4-13-77 


Phone  Will  try. 

Letter  and  liqt 

11-16-77 


If  privacy  act  per- 
mitted release,  they 
would  need  the  serial 
no.  and/or  social 
security  no.  as 
identifiers. 

Would  need  formal  re- 
quest with  identi- 
fiers and  may  have 
problems  in  relation 
to  privacy  act.  No 
formal  request  made 
due  to  lack  of 
identifiers. 


Visit  to  Seeking  legal  opinion  for  release 

VA  of  data  on  living.  VA  will 

12-1-77  compile  list  of  dead  as  soon 

as  possible. 


May  need  additional 
identifiers.  Not 
all  veterans  applied 
for  benefits. 
Question  release  of 
information  on  living 
veterans  under 
privacy  act. 


V.  VETERAN'S  ADMINISTRATION  (Continued) 

Date  & 

Date  & 

Information 

Type  of 

Type  of 

Requested 

Request 

Response 

Ccmputer  list  of  veterans 
both  al ive  and  dead  & 
those  with  no  known  VA 
record  compiled  from 
Smoky  list. 

Death  certificates  to  follow. 

80  death  <rrtificates  received 
as  of  i-28-7ft. 

Letter  & 
list 
1-3-78 

How  soon  can  we  get  more  identifying 

Letter 

Will  attempt  to  get  data  as 

Phone 

{,  locating  data  on  living  vets? 

1-17-78 

rapidly  as  possible. 

’-26-78 

DHEW  listed  as  routine  user  of  VA 
in  regard  to  Privacy  Act. 

Letter  in 
nv.  i 1 

Remarks 


VII.  SOCIAL  SECURITY  ADMINISTRATION 

Can  Military  Serial  Number  be  cros9-  Phone 

linked  with  social  security  number?  1-24-78 


VIII.  NATIONAL  ACADEMY  OF  SCIENCES 

Any  data  available  on  U-S.  tests?  Phone 

Any  way  to  identify  men  present  2-17-77 

at  Smoky? 

IX.  NATIONAL  CANCER  INSTITUTE 

Does  NCI  have  registry  of  cancer  Phone 

cases  in  people  exposed  to  nuclear  4-4-77 
tests?  Who  does  have  a registry? 


Remarks 


Radiation  doses  at  blasts 
not  hazardous. 


Date  a 
Type  of 
Response 

Can  only  help  if  nam* 
& identifiers  knows 
cannot  identify  me. 
from  date  or  unit 
alone. 


Radiation  dose  and  year 
exposed . 


Forms  Privacy  Act.  need  to 

11-21-77  send  record  releas* 

for  each  name. 
Phone  10-18-77. 

Some  gaps  In  data. 


No  Increased  radiation.  Phone 

Need  larger  sample.  12-12-77 

No  reply. 


to 


o 


00 


No.  but  method  of  obtaining  Will  need  formal 

social  security  number  possible  request.  Request 

if  other  identifiers  known.  will  be  made. 


No,  data  on  U.S.  tests,  suggest 
contact  - AFRRI. 


See  section  on  AFRRI 


No  studies  done  by  NCI. 

Contact  Brook  Army  Tumor  Registry. 


See  section  on  DOD. 


209 


Mr.  Rogers.  Now,  you  said  if  the  men  were  32,  the  cancer  rate 
might  double,  which  would  be  4 cases  in  500. 

Dr.  Foege.  That  is  right. 

Mr.  Rogers.  But  now  you  have  found  eight  cases. 

Dr.  Foege.  That  is  right. 

Mr.  Rogers.  But  you  still  give  a rather  qualified  answer  which 
surprises  me,  that  there  is  some  question,  still. 

Dr.  Foege.  What  I can  do,  Mr.  Chairman,  is  tell  you  how  I think 
I have  to  approach  this  as  a scientist,  and  then  give  you  my 
personal  opinion,  if  this  would  be  helpful. 

Mr.  Rogers.  Yes. 

Dr.  Foege.  I think  as  a scientist  we  have  to  say  that  these  eight 
people  may  have  had  other  exposures  that  explain  why  they  are  in 
the  numerator.  Three  of  them,  for  instance,  are  living.  We  have 
interviewed  them,  and  we  have  found  that  all  three  have  been  in 
other  tests,  also.  So,  it  is  very  difficult  to  say  that  this  is  the  only 
exposure  they  have  had. 

It  also  requires  that  one  has -to  get  the  medical  history  to  find 
out,  what  have  they  had  in  the  way  of  X-rays  through  their  lives; 
whether  there  have  been  occupational  exposures  to  radiation.  This 
has  to  be  done  before  we  know  that  the  cases  are  firm  and  can  be 
related  to  Smoky. 

The  other  problem,  of  course,  is  the  denominator,  knowing  the 
age  of  the  3,000  plus  participants.  And  for  scientific  reasons,  I 
think,  we  have  to  say  that  this  has  to  be  firm  before  we  say  this  is 
statistically  related. 

My  personal  opinion  would  be  that  when  you  have  eight  cases, 
one  has  to  go  on  the  assumption  that  this  is  out  of  the  range  of 
normal.  With  that  assumption,  we  have  to  proceed  with  other  tests, 
and  pull  back  only  if  subsequent  tests  show  that  it  is  not  abnormal, 
that  it  is  not  out  of  the  range  of  the  expected. 

Mr.  Rogers.  What  were  the  ages  of  the  three  men  you  personally 
interviewed,  at  the  time  of  Smoky? 

Dr.  Foege.  The  present  age  would  be  42 

Mr.  Rogers.  No;  the  ages  at  the  time  it  occurred. 

Dr.  Foege.  The  time  of  Smoky?  It  would  be  22,  24,  and  39.  So, 
there  is  an  age  range  of  people,  even  in  this  small  sample. 

Mr.  Rogers.  Yes,  Dr.  Carter? 

Mr.  Carter.  If  you  would  yield  on  that  please.  Two  of  the  three 
living  leukemia  victims  at  least  are  now  in  the  40  to  44  age  range. 
And,  I would  ask  you,  what  is  the  average  incidence  of  leukemia  in 
that  group? 

Dr.  Foeoe.  In  the  40’s . 

Mr.  Carter.  Age  40  to  44. 

Dr.  Foege.  40  to  44. 

Mr.  Carter.  And  assuming  most  of  those  men  who  were  at 
Smoky  are.  now  in  that  age  group. 

Dr.  Foege.  The  expected  incidence  would  be  4 cases  per  100,000 
per  year. 

Mr.  Carter.  4.1, 1 believe,  to  be  exact. 

Dr.  Foege.  That  is  right. 

Mr.  Rogers.  So,  even  if  some  of  the  participants  are  older,  the 
eight  cases  you  now  have  would  represent  a doubling  of  that 
factor? 
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Dr.  Foege.  This,  of  course,  is  an  incidence  per  year,  and  we  are 
looking  at  a cumulative  of  20  years.  So,  one  would  have  to  take  this 
times  20. 

Mr.  Rogers.  And  this  is  for  how  large  a population,  for  100,000? 

Dr.  Foege.  For  100,000  population,  that  is  right. 

Mr.  Rogers.  And  in  this  we  are  talking  about  500. 

Dr.  Foege.  In  this  we  are  talking  about  3,000  people. 

Mr.  Carter.  If  you  would  yield  on  that,  if  you  would,  sir. 

Mr.  Rogers.  Yes. 

Mr.  Carter.  Actually  there  are  only  447  men  who  have  been 
located;  is  that  correct? 

Dr.  Foege.  That  is  right. 

Mr.  Carter.  And  out  of  that  447  you  have  8 cases — 8 cases.  All 
right.  Now",  you  say  that  is  not  statistically  significant.  If  we 
assume  the  same  ratio  for  the  3,153,  that  would  be  a total  of  56.6 
cases.  Now,  what  about  that,  is  that  within  the  normal  range,  56.6 
for  3,153? 

Dr.  Foeqb.  That  would  of  course  be  far  out  of  the  normal  range. 

Mr.  Carter.  All  right.  Now,  let  us  proiect  this  still  further.  If  we 
assume  100,000  men  were  involved  in  tne  tests  do  you  know  how 
- many  of  those  people  would  have  leukemia  at  the  rate  found  so  far 
for  Smoky? 

Dr.  Foege.  If  we  used  your  figures 

Mr.  Carter.  I am  not  using  my  figures,  I am  using  the  incidence 
for  Smoky  thus  far  and  extrapolating  that  by  ratio  and  proportion. 

Dr.  Foege.  There  is  a problem  with  that,  Dr.  Carter. 

Mr.  Carter.  Bear  with  me  for  a moment.  At  the  same  ratio  as 
found  for  Smoky  to  date,  what  would  be  the  incidence  for  100,000? 

Dr.  Foege.  With  that  figure  it  would  be  about  1,500. 

Mr.  Carter.  I calculate  it  to  be  1,796,  at  the  same  ratio.  . 

But  I certainly  want  to  commend  your  department  for  its  work, 
and  particularly  Dr.  Caldwell  for  his  work  in  this,  Dr.  Foege;  it  is 
very  good. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you. 

Dr.  Foege.  If  I could  mention,  Mr.  Chairman,  the  problem  that 
we  have  had  with  this — and  it  would  be  nice  if  we  could  extrapo- 
late them  that  way— the  problem  is  that  we  think  the  numerators, 
the  deaths,  have  probably  come  to  our  attention  faster  .than  the 
denominators.  For  instance,  we  think  we  now  have  over  90  percent 
of  death  certificates  from  this  group.  So,  you  cannot  make  an  exact 
proportional  change  from  the  447  to  the  3,000. 

Mr.  Rogers.  Dr.  Caldwell,  you  are  an  epidemiologist.  Does  it 
have  any  significance  that  you  have  found  more  than  six  cases? 

Dr.  Caldwell.  Certainly,  m a group  this  size,  if  their  ages  were 
22  to  begin  with,  and  we  followed  them  for  the  full  20  years,  one 
would  expect— if  they  are  the  same  as  the  rest  of  the  U.S.  popula- 
tion-two cases  over  20  years.  At  this  point  we  have  found  eight, 
that  is  high.  The  only  other  alternative  we  have  to  look  at  is 
whether  or  not  the  age  of  the  population  under  study  is  an  older 
age  group.  And  at  the  same  time  you  have  to  see  if  they  have  other 
risk  factors.  Is  it  possible  that  they  were  at  many  bomb  tests?  Some 
of  the  fellows  we  know  were  at  more  than  one  test,  but  we  do  not 
always  know  whether  they  were  there  at  more  than  1 year. 
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The  other  possibility  is  that  they  may  have  other  risk  factors, 
particularly,  what  is  their  occupation.  Chemists,  radiologic  techni- 
cians, et  cetera,  may  have  higher  incidence  rates.  It  is  entirely 
possible  there  is  a genetic  component,  and  we  have  to  know  wheth- 
er or  not  they  came  from  multicase  cancer  families.  We  are  seeking 
all  of  this  information  now.  You  have  to  do  that  by  interviewing 
the  patients. 

Mr.  Rogers.  But  even  if  the  ages  were  40  to  44,  the  eight  cases 
that  you  found,  what  would  that  tell  you? 

Or.  Caldwell.  If  the  average  age  of  this  group  happened  to  be 
over  40 — let  us  say  42 — eight  cases  would  be  what  one  would  expect 
on  an  age  basis.  As  you  grow  older  your  risk  for  disease  is  higher, 
particularly  for  leukemia  and  cancer. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes,  Dr.  Carter? 

Mr.  Carter.  I want  to  thank  Dr.  Caldwell  for  his  wonderful 
work,  but  in  the  last  few  weeks  I have  seen  a little  change  in  this, 
a little  shifting  and  perhaps  a little  waffling.  I was  told  that  seven 
would  be  statistically  significant. 

Mr.  Rogers.  That  is  what  I understand. 

Mr.  Carter.  And  now  we  not  only  have  seven,  but  we  have  eight; 
and  we  are  still  not  being  told  this  is  statistically  significant. 

Mr.  Rooer8.  Well,  I was  under  the  impression  that  seven  would 
be  a most  significant  number,  and  that  six  would  be  on  the  border- 
line. I believe  you  were  quoted  as  saying  that,  Dr.  Caldwell.  And 
that  over  that  it  would  be  very  significant.  Was  that  your  thinking 
for  a while,  Dr.  Caldwell? 

Dr.  Caldwell.  Six,  I believe,  would  be  significant  if  the  age 
structure  is  such  that  22  is  the  average  age.  I think  a peice  gets  left 
off  all  the  time,  you  have  to  take  into  account  the  age  of  the 
population  involved. 

Mr.  Rogers.  I presume  most  men  went  into  the  Army  at  a rather 
younger  age,  but  we  will  find  that  out.  Yes,  Dr.  Foege? 

Dr.  Foege.  Mr.  Chairman,  I will  repeat  that  seven  is  a significant 
number.  The  probability  is  0.001,  which  means  that  we  would 
expect  to  have  seven  or  more  cases  only  once  in  a thousand  times 
by  chance.  So,  I have  no  problem  with  saying  that  is  a significant 
number.  The  only  caveat  we  put  on.  this  is,  if  our  assumptions  are 
correct  and  we  can  prove  them.  Once  we  have  a list  of  ages  for 
these  men,  we  can  within  a period  of  3 or  4 days  calculate  the  true 
expected  rate. 

So,  I still  have  no  problems  with  saying  seven  or  eight  is  a 
significant  number  if  our  assumptions  turn  out  to  be  correct,  and 
we  have  no  reason  to  believe  they  will  not. 

Mr.  Rogers.  And  you  expect  to  get— and  we  will  help  you  get  the 
ages  of  the  men  involved,  if  it  is  necessary.  You  expect  them,  you 
said,  within  2 or  3 weeks? 

Dr.  Foege.  We  are  hoping  that  these  will  come  in  very  rapidly. 

Mr.  Rogers.  Well,  you  are  going  to  give  us  this  information  and 
we  will  see  if  the  committee  cannot  be  helpful  in  getting  these 
ages,  so  we  can  make  a quick  determination. 

Have  you  seen  an  increase  in  malignancies  or  any  other  prob- 
lems in  health  that  might  be  associated  with  radiation? 
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Dr.  Foege.  The  information  we  have  now,  in  addition  to  the 
leukemias,  shows  29  cancers.  But  this  falls  within  the  expected  at 
this  point  because  we  would  expect  in  excess  of  40.  However,  again, 
the  information  is  so  imcomplete  that  we  cannot  say  we  will  not 
see  an  increase. 

Mr.  Rogers.  What  age  does  that  40  go  to,  20,  22? 

Dr.  Foege.  This  was  on  the  basis  of  22,  that  is  right.  If  the 
average  age  was  22,  we  would  have  40  cases  of  cancer. 

Mr.  Rogers.  What  about  malignancies  from  all  of  the  tests  that 
you  looked  at,  not  just  Smoky? 

Dr.  Foege.  We  have  had  in  our  response  to  the  newspaper  arti- 
cles—I should  say  first  of  all,  that  thousands  of  letters  have  been 
received— in  addition  to  the  447  that  we  can  relate  to  Smoky,  about 
1,300  other  people  have  told  us  about  their  being  at  another  test.  In 
that  group  we  have  found  52  leukemias  and  211  other  cancer  cases.  * 
However,  these  still  also  fall  within  an  excepted  range,  so  that  we 
do  not  have  anything  unusual  in  these  other  tests.  But  again,  that- 
is  not  a systematic  look  and  we  would  not  expect  something  unusu- 
al at  this  point. 

Mr.  Rogers.  But  that  will  be  developed  as  we  get  the  additional 
facts? 

Dr.  Foege.  The  Smoky  test  will  be  developed  completely,  and 
then,  on  the  basis  of  the  additional  studies,  some  of  these  will  be 
included,  and  some  will  not.  I think  a determination  will  have  to 
be  made  on  how  to  randomly  select  other  tests  and  follow  cohorts 
of  men  from  those  tests,  looking  for  leukemia  and  cancers. 

Mr.  Rogers.  Yes.  Are  you  familiar  with  what  is  being  done  to 
trace  those  in  Japan,  who  were  exposed  to  the  radiation  of  the 
bombs  dropped? 

Dr.  Foege.  We  are  familiar  with  the  studies,  yes. 

Mr.  Rogers.  Are  they  checking  all  of  the  people,  or  do  they  do  a 
random  sampling. 

Dr.  Caldwell.  If  my  understanding  is  correct,  at  Hiroshima  and 
Nagasaki  they  were  able  to  identify  shortly  afterwards  the  individ- 
uals who  were  present  within  the  city  limits  at  the  time  of  the 
nuclear  detonation.  They  were  also  able  to  identify  to  some  extend 
people  who  came  in  later.  So,  they  have  been  following  them  for  all 
these  years,  where  in  our  situation  we  have  to  now  go  back  and 
find  them.  It  is  only  slightly  different. 

Mr.  Rogers.  But  it  is  my  understanding  you  might  not  anticipate 
finding  these  people,  is  that  what  you  are  saying?  Or,  even  if  you 
found  them,  you  would  not  necessarily  include  them  in  the  test? 

Dr.  Caldwell.  No;  what  I am  saying  is,  they  knew  who  was 
exposed  and  have  followed  them  for  20  years. 

Mr.  Rogers.  Yes. 

Dr.  Caldwell.  We  are  now  going  back  trying  to  identify  who  was 
there,  20  years  later. 

Mr.  Rogers.  I understand,  but  are  you  telling  me  you  do  not 
think  we  can  identify  who  was  there,  now,  even  though  we  have 
the  Army  records  and  the  units  involved? 

Dr.  Foege.  For  Smoky  we  will  be  able  to  identify  the  people  who 
were  there;  and  we  should  be  able  to,  on  a large  percentage,  get 
followup  information  on  Smoky. 
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Mr.  Rogers.  But  you  would  include  all  the  people  that  could  be 
identified. 

Dr.  Foege.  On  Smoky  we  will,  that  is  right. 

Mr.  Rogers.  But  I mean  in  the  others. 

Dr.  Foege.  In  the  other  test,  once  we  have  the  information  on 
Smoky,  the  other  tests,  I think  will  have  to  be  followed  the  same 
way,  that  selected  tests  will  be  taken  and  cohorts  totally  followed 
from  those  tests.  We  will  use  all  the  information  we  have,  but  we 
may  not  have  a statistically  significant  group  of  people  from  any 
individual  test. 

Mr.  Rogers.  Have  you  received  reports  of  birth  defects  which 
might  indicate  genetic  damage  among  children  of  any  of  the  test 
participants;  or  have  you  looked  at  that? 

Dr.  Caldwell.  We  have  not  specifically  looked  at  that.  There 
have  been  occasional  people  who  indicate  they  may  have  a problem 
with  their  children.  This  would  come  under  the  portion  of  the 
study  we  would  proceed  with  after  this.  After  you  identify  every- 
body, you  can  then  ask  these  questions  in  a systematic  way.  At  the 
present  time  we  are  trying  to  identify  the  cohort  to  determine  the 
cancer  incidence,  and  then  go  on  to  do  the  next  step  because  you 
have  to  know  everybody  for  those. 

Mr.  Rogers.  How  many  specific  cases  of  possible  genetic  damage 
have  been  claimed,  or  identified? 

Dr.  Caldwell.  I do  not  know  exactly. 

Mr.  Rogers.  About? 

Dr.  Caldwell.  At  least  three  individuals  that  I can  think  about 
have  claimed  they  have  some  problems  with  their  children.  I have 
not  followed  those  up  consistent^. 

Mr.  Rogers.  Have  any  agencies  not  cooperated  in  the  study,  or 
made  the  study  more  difficult? 

Dr.  Foege.  As  far  as  we  can  tell,  Mr.  Chairman,  when  we  have 
asked  for  materials,  if  the  agencies  have  had  the  information,  they 
have  given  it  to  us.  I think,  though,  they  have  difficult  problems 
with  the  record  systems. 

Mr.  Rogers.  The  Radiological  Section  in  the  Department  of  De- 
fense would  have  to  have  tne  name  of  each  individual,  and  asked 
you  to  furnish  that;  is  that  right? 

Dr.  Foege.  Originally  they  asked  for  names.  But  when  we  were 
able  to  provide  units,  they  then  came  back  with  the  individuals  in 
those  units. 

Mr.  Rogers.  They  could  not  find  out  in  the  Department  of  De- 
fense what  units  were  involved,  you  had  to  do  that? 

Dr.  Foege.  I am  sure  they  could  have  found  out. 

Mr.  Rogers.  It  is  unbelievable  they  could  not  have  found  out 
what  units. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes,  Mr.  Carter. 

Mr.  Carter.  Perhaps  my  own  work  trying  to  help  a constituent 
of  mine  who  has  leukemia  might  be  of  interest  at  this  point.  Mr. 
Donald  Coe  first  was  told  that  there  were  no  records  showing  he 
was  exposed  to  radiation  or  treated  for  radiation  sickness.  We  were 
able  to  place  him  at  Camp  Desert  Rock  through  his  morning  re- 
ports and  then  to  get  his  film  badge  records.  After  obtaining  Mr. 
Coe’s  medical  records  through  the  Veterans’  Administration,  we 
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were  surprised  when  he  was  told  by  the  St.  Louis  records  center 
that  those  medical  records  were  burned  in  the  1974  fire. 

That  is  the  way  that  information  thing  goes  with  our  wonderful 
military  personnel.  I think  many  of  them  are  great,  but  their 
recordkeeping  lacks  just  a little  bit,  as  I see  it. 

Mr.  Rogers.  May  I ask  you  this,  has  the  Department  of  Defense 
ever  funished  you  a complete  list  of  all  of  the  units  involved  in 
Smoky? 

Dr.  Caldwell.  With  the  list  of  3,153  men  they  also  identified  the 
units;  yes,  sir. 

Mr.  Florio.  Mr.  Chairman? 

Mr.  Rogers.  Yes. 

Mr.  Florio.  I noticed  in  your  testimony  you  said  that  from 
varied  sources  you  were  able  to  obtain  these  lists  of  units.  Were 
any  of  these  varied  sources  the  Department  of  Defense? 

It  seems  to  me  the  logical  thing  would  be  to  go  to  the  Depart- 
ment of  Defense,  ask  them  for  the  list  of  the  units,  and  they  would 
provide  it  to  you,  or  should  have.  The  implication,  is  that  you  got  it 
from  some  place  else,  and  then  went  to  the  Department  of  Defense 
and  they  gave  you  the  names  of  the  people  who  were  in  those 
units.  Which  case  is  it? 

Dr.  Caldwell.  I got  the  original  list  from  elsewhere. 

Mr.  Florio.  From  where? 

Dr.  Caldwell.  I originally  received  this  from  a subcontractor, 
General  Electric,  from  a computer  source  called  DASIAC.  I called 
the  gentleman  out  there  and  asked  him  if  he  had  a copy,  and  he 
sent  it  to  me. 

Mr.  Florio.  Mr.  Chairman,  the  observation  is  astounding.  Look- 
ing through  the  testimony  and  listening  to  you,  you  had  to  rely 
upon  random  telephone  inquiries,  responses  from  a magazine  arti- 
cle, and  then  lists  supplied  from  individuals  other  than  the  logical 
persons  to  get  the  list  from. 

Do  you  nave  any  other  studies  that  you  are  conducting,  that 
involve  the  Department  of  Defense? 

Dr.  Foege.  I cannot  think  of  one  that  is  comparable,  that  is  going 
back  20  years  looking  for  data.  We  do  have  other  studies  following 
up  the  effects  of  vaccines  in  troops,  and  so  forth.  But  I cannot 
think  of  anything  that  is  comparable. 

Mr.  Florio.  On  those  other  studies,  did  you  get  the  same  degree 
of  cooperation  that  you  received  in  this  type  of  thing? 

Dr.  Foege.  I think  we  have  always  had  cooperation  when  we 
know  to  whom  to  go,  and  when  we  know  what  information  we 
need.  Perhaps  part  Of  the  problem  here  was  the  difficulty  of  getting 
in  any  one  place  everything  we  wanted  on  an  individual. 

Mr.  Florio.  My  observation  is  just,  you  should  not  be  the  one  to 
collate  all  the  information.  In  fact,  you  are  to  be  commended  for 
your  detective  work  in  seeking  out  some  of  these  people  to  provide 
you  the  information.  It  seems  to  me,  you  have  been  at  work — 
according  to  your  testimony— since  1976,  when  this  was  first 
brought  to  your  attention.  You  should  be  much  farther  along. 

Apparently,  not  because  you  did  not  do  what  you  were  required 
to  do,  but  because  other  people  who  perhaps  did  not  make  things  as 
available  to  you  as  they  could  have  with  a little  bit  of  effort  on 
your  part. 
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The  previous  speaker  made  reference  to  a list  of  200,000  people 
at  DOE.  What  do  you  know  about  this  list,  and  are  you  attempting 
to  get  this  list? 

Dr.  Foege.  We  have  been  told  that  there  are  perhaps  200,000 
military  personnel  who  have  been  exposed  to  various  nuclear  tests. 
We  are  told  that  this  list  will  be  used  in  developing  the  second 

Ehase  of  the  study  in  randomly  selecting  the  nuclear  tests  that  will 
e tested  by  us,  or  by  people  doing  these  secondary  tests.  So,  that 
information  should  be  available.  We  do  not  have  it  now,  but  we 
have  not  asked  for  it  because  we  have  been  trying  to  do  the  Smoky 
part  of  it. 

Mr.  Florio.  Well,  if  the  list  is  available  I assume  that  part  of  the 
universe  of  200,000  includes  the  Smoky  3,000.  Someone  has  had  the 
list,  and  I am  just  not  sure  why  you  had  to  go  to  those  devices  of 
going  out  to  contractors  to  get  the  names,  if  in  fact  the  list  was 
available. 

Dr.  Foege.  I think  the  knowledge  of  the  200,000  and  so  forth,  has 
been  subsequent  to  our  initially  working  on  Smoky  and  getting  the 
information  on  individuals. 

Mr.  Florio.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Well,  as  I understand  it,  then,  did  you  make  any 
inquiry  of  the  Department  of  Defense  to  give  you  the  names  or  give 
you  the  units,  and  they  said  they  could  not,  before  you  got  them 
from  General  Electric? 

Dr.  Caldwell.  We  had  originally  asked,  I think  it  was  on  Febru- 
ary 24,  we  asked  for  this  type  of  information  from  the  Armed 
Forces  Radiobiology  Research  Institute,  our  contact  with  them.  We 
received  part  of  the  list  later  on,  and  we  received  the  last  of  the  list 
this  August  19. 

Mr.  Rogers.  But  you  had  already  identified,  before  you  got  infor- 
mation from  them,  the  units,  and  gave  them  the  list  of  the  units 
before? 

Dr.  Caldwell.  I gave  them  the  list  of  the  units. 

Mr.  Rogers.  Even'though  you  had  asked  them  for  it. 

Dr.  Caldwell.  Yes. 

Mr.  Rogers.  And  they  did  not  furnish  it  until  after  you  had  gone 
out  and  gotten  it  from  the  contractor,  who  had  been  present. 
Dr.  Caldwell.  Yes,  sir. 

Mr.  Rogers.  That  is  unbelievable.  Well,  this  emphasizes  my  con- 
cern to  allow  a study  to  be  done  by  the  Department  of  Defense, 
Department  of  Energy,  or  the  VA,  in  this  instance,  where  you  had 
roadblocks  thrown  up.  Where  the  Department  of  Defense  has  not 
come  forward  to  help  in  the  study,  but  you  had  to  get  your  infor- 
mation from  other  studies  before  they  even  gave  information  to 
you  which  they  had  available  to  them.  The  VA  is  now  putting  up 
the  Privacy  Act  as  a possible  block,  even  though  men’s  lives  may 
be  involved. 

Well,  this  committee  appreciates  what  you  are  doing.  We  com- 
mend you.  We  want  to  see  you  continue  to  work  on  this.  It  is 
unbelievable  to  me  that  this  exists  in  our  Government,  and  this 
committee  is  going  to  get  to  the  bottom  of  it,  we  are  going  to 
change  that.  We  will  hear  from  witnesses  from  the  Department  of 
Defense,  Department  of  Energy  and  VA,  and  I am  sure,  if  we  have 
to  pursue  it  farther  than  that,  up  to  the  Secretarial  level,  the 
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White  House,  on  the  floor  of  the  Congress.  We  will  assure  that  it 
wiH  not  be  difficult  to  make  proper  studies  to  see  if  American 
soldiers,  who  were  exposed  in  tests  and  absorbed  radiation  from 
them  and  are  now  suffering  injuries,  and  have  never  been  told 
about  the  possibility. 

I commend  the  CDC  for  the  work  it  is  doing,  it  is  most  helpful. 

Mr.  Florio.  Mr.  Chairman? 

Mr.  Rogers.  Yes. 

Mr.  Florio.  Was  the  December  1 meeting,  the  first  indication  of 
interest  on  the  part  of  the  various  agencies  involved  in  proceeding 
in  a more  comprehensive  way?  Do  you  know  what  was  the  motiva- 
tion, as  to  why  that  meeting  took  place  then,  what  was  the  impetus 
for  the  meeting? 

Dr.  Caldwell.  I had  met  with  members  of  the  Armed  Forces 
Radiobiological  Research  Institute  in  August.  At  that  point  in  time 
the  Walter  Reed  Army  Institute  of  Research  was  looking  for  addi- 
tional cases.  We  found  two  additional  cases  in  the  Armed  Forces 
Institute  of  Pathology,  and  discussed  what  other  possible  means  we 
might  take  to  study  the  problem.  Later  on  they  decided  to  have  the 
December  1 meeting  with  the  idea  that  maybe  we  could  develop 
another  study  that  would  complement  the  one  we  were  already 
doing. 

So,  this  was  not  the  first  time,  as  far  as  I know,  that  they  had 
considered  it. 

Mr.  Florio.  Thank  you,  Mr.  Chairman. 

Mr.  Carter.  Mr.  Chairman,  might  I inquire? 

Mr.  Rogers.  Certainly,  Dr.  Carter. 

Mr.  Carter.  To  get  back  to  the  issue  of  disease  incidence,  I 
believe  you  stated  that  you  have  a total  of  1,300  men  from  all  the 
tests,  the  names  of  those  men.  Is  that  correct? 

Dr.  Foege.  That  is  right. 

Mr.  Carter.  And  of  that  number,  how  many  have  cancer  of  any 
form? 

Dr.  Foege.  211  have  cancer,  and  52,  in  addition  to  that,  have 
leukemia. 

Mr.  Carter.  How  many? 

Dr.  Foege.  211  have  cancer  other  than  leukemia,  and  52  have 
leukemia. 

Mr.  Carter.  251  have  cancer — — 

Dr.  Foege.  211  have  cancer,  and  52  have  leukemia. 

Mr.  Carter.  Fifty-two  have  leukemia.  So,  52  out  of  1,300,  that 
would  be  roughly  4 percent;  is  that  correct? 

Dr.  Foege.  That  is  right. 

Mr.  Carter.  That  would  be  40  out  of  1,000;  400  out  of  10,000; 
4,000  out  of  100,000,  and  40,000  out  of  1 million.  That  is  quite  an 
incidence  there,  is  it  not? 

Dr.  Foege.  We  again  have  the  problem  that  people  who  have 
leukemia  and  cancer  who  were  the  ones  likely  to  write. 

Mr.  Carter.  Yes,  sir.  But  do  you  find  that  significant,  that  per- 
centage of  these  men  having  leukemia? 

Dr.  Foege.  The  number  of  cases  of  leukemia  that  could  be  ex- 
pected in  the  entire  universe — whether  it  is  100,000  or  200,000 — 
would  be  greater  than  this.  But  we  have  so  little  information 
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Mr.  Carter.  Well,  granted  that,  I submit  that,  per  unit,  you 
would  not  expect  4 people  out  of  100  to  have  leukemia,  would  you? 

Dr.  Foege.  Not  on  a random  sampling,  no,  sir. 

Mr.  Carter.  In  addition  to  leukemia  you  said  you  have  211  cases 
of  cancer  out  of  the  1,300  who  have  contacted  you.  Do  you  take 
that  to  be  significant  or  not,  in  this  particular  age  group? 

Dr.  Foege.  We  would  have  expected  more  cases  of  cancer  than 
that  in  the  entire  group.  And  again,  we  have  the  problem  of 
knowing,  did  the  proportion  of  people  who  had  cancer  report  out  of 
proportion  when  they  saw  this  in  the  newspaper.  So,  did  we  in  fact 
get  a concentration  of  these  people. 

Mr.  Carter.  Yes,  sir,  that  is  possible.  Certainly,  I want  to  com- 
mend you  on  your  work,  but  I feel  that  you  definitely  have  proved 
a statistically  significant  number  of  leukemias  already.  Without  a 
doubt  I believe  that  is  true. 

Dr.  Caldwell.  I think  we  certainly  have  the  suspicion  that  this 
is  high,  eight  cases  of  leukemia  are  out  of  bounds,  as  we  know  it. 
Until  we  have  analyzed  the  whole  cohort,  I hesitate  to  use  the 
word  "proved,”  but  I would  not  dispute  the  possibility. 

Mr.  Carter.  You  would  say  it  is  statistically  significant;  is  that 
correct? 

Dr.  Caldwell.  At  this  point;  yes. 

Mr.  Carter.  Thank  you,  sir. 

Mr.  Rogers.  Mr.  Florio? 

Mr.  Florio.  Mr.  Chairman,  just  for  the  record,  I inquired  a few 
moments  ago  about  the  motivation  for  the  meeting  of  December  1. 
I have  a memo  to  the  Deputy  Assistant  Secretary  of  Defense  on  the 
subject  of  atmospheric  nuclear  testing  and  possible  long-term  medi- 
cal consequences.  The  memo  reads  in  part: 

There  has  been  considerable  media  exposure  on  this  matter  to  date.  Two  network 
television  news  teams  have  acquired  extensive  film  footage  and  have  conducted 
lengthy  interviews  with  those  involved.  The  media  position  apparently  is  to  wait 
and  see  when  and  how  the  agencies  involved  will  respond.  If  we  do  not  respond 
appropriately,  we  can  expect  to  have  the  same  kind  of  adverse  publicity  as  that 
experienced  in  regard  to  the  asbestos  problem. 

It  seems  to  me  this  is  hopefully  not  the  prime  motivation,  al- 
though, to  be  perfectly  frank,  from  what  you  have  indicated  to  us 
today  with  regard  to  the  difficulties  you  have  had  in  getting  infor- 
mation, and  with  the  delays  that  were  taking  place,  I think  it 
would  be  particularly  unfortunate  if  it  is  found  out  that  this  seems 
to  be  the  main  impetus  behind  the  efforts  that  have  gone  on  up  to 
this  point. 

To  a certain  extent  I suppose  the  Chairman  and  Mr.  Carter 
deserve  an  awful  lot  of  credit  for  moving  in  this  area  so  as  to  get 
things  underway,  at  the  same  time  I think  it  is  particularly  unfor- 
tunate that  that  is  what  has  to  be  done  to  get  agencies  to  convene 
meetings  and  start  distributing  memos.  Thank  you,  sir. 

Mr.  Rogers.  We  will  take  that  up  with  the  Department  of  De- 
fense this  afternoon  when  we  will  have  witnesses  from  the  Depart- 
ment of  Defense,  Department  of  Energy,  and  from  the  Veterans 
Administration. 

The  committee  will  stand  in  recess  until  2 o’clock.  Thank  you  for 
vour  presence. 
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[Whereupon,  at  12:40  p.m.  the  subcommittee  recessed,  to  recon- 
vene at  2 p.m.,  the  same  day.] 

AFTER  RECESS 

[The  subcommittee  reconvened  at  2 p.m.,  Hon.  Paul  G.  Rogers, 
presiding.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please.  We 
will  continue  our  hearings  on  the  health  effects  of  ionizing  radi- 
ation. 

Mr.  Coe  wants  to  appear  this  afternoon,  he  was  being  flown  up 
from  Nashville;  but  it  is  my  understanding  that  the  airport  is 
fogged  in  and  he  will  not  be  able  to  arrive  today.  I think  he  is  there 
at  Vanderbilt  Hospital. 

Mr.  Carter.  That  is  correct. 

Mr.  Rogers.  So,  whenever  his  schedule  permits  the  committee 
will  make  an  effort  to  hear  his  testimony. 

So,  we  will  continue  this  afternon  with  the  witnesses  from  the 
Department  of  Defense,  the  Deputy  Director  for  Science  and  Tech- 
nology, Mr.  Peter  H.  Haas,  Defense  Nuclear  Agency;  Muj.  Alan 
Skerker,  who  is  a member  of  the  Nuclear  Division,  Strategy,  Plans 
and  Policy  Directorate,  Office  of  the  Deputy  Chief  of  Staff,  Oper- 
ations and  Plans,  U.S.  Army,  and  Col.  Darrell  W.  Mclndoe,  who  is 
Director  of  the  Armed  Forces  Radiobiology  Research  Institute,  Na- 
tional Naval  Medical  Center. 

We  welcome  each  of  you  gentlemen  to  the  committee,  we  appre- 
ciate your  being  here.  Your  statements  will  be  made  a part  of  the 
record  in  full  without  objection.  You  may  proceed. 

STATEMENTS  OF  PETER  H.  HAAS,  DEPUTY  DIRECTOR,  SCIENCE 
AND  TECHNOLOGY  DEFENSE  NUCLEAR  AGENCY,  DEPART- 
MENT OF  DEFENSE;  COL.  DARRELL  W.  McINDOE,  M.D.,  DI- 
RECTOR, ARMED  FORCES  RADIOBIOLOGY  RESEARCH  INSTI- 
TUTE, NATIONAL  NAVAL  MEDICAL  CENTER,  DOD;  AND  MAJ. 
ALAN  L.  SKERKER,  MEMBER,  NUCLEAR  DIVISION,  STRATEGY, 
PLANS,  AND  POLICY  DIRECTORATE,  OFFICE  OF  DEPUTY 
CHIEF  OF  STAFF  FOR  OPERATIONS  AND  PLANS,  DEPART- 
MENT OF  THE  ARMY,  DOD 

Mr.  Haas.  Thank  you,  Mr.  Chairman. 

Mr.  Chairman  and  members  of  the  subcommittee,  I am  Peter 
Haas,  Deputy  Director,  Science  and  Technology  of  the  Defense 
Nuclear  Agency.  DNA  is  acting  as  the  Department  of  Defense’s 
action  agency  on  the  investigation  of  the  possible  effects  of  this 
Nation’s  atmospheric  nuclear  test  program  on  participants  for  sev- 
eral reasons. 

First,  DNA  is  derived  from  the  Armed  Forces  special  weapons 
project,  later  known  as  the  Defense  Atomic  Support  Agency. 
AFSWP  participated  with  the  Atomic  Energy  Commission  m the 
conduct  of  most  of  the  military  tests.  We  furnished  military  officers 
to  the  AEC  to  serve  as  deputies  to  both  the  test  manager  and  test 
director.  AFSWP  also  coordinated  between  the  Military  Services 
and  the  AEC  for  the  troop  tests,  such  as  shot  Smoky. 

Mr.  Rogers.  Excuse  me,  could  you  pull  the  mike  a little  closer  to 
you?  It  may  be  that  the  other  one  works  better.  One  of  those  is  not 


219 

working.  I do  not  know  which  one  works,  you  might  see.  I think 
that  is  the  one.  Thank  you. 

Mr.  Haas.  I myself  worked  at  the  Nevada  test  site  during  the 
Plumbbob  test  series  and  have  been  involved  in  the  scientific  and 
technical  aspects  of  nuclear  testing  since  1956. 

DNA  also  has  the  expertise  to  address  the  medical  effects  of 
nuclear  weapon  radiation.  One  of  our  subordinate  organizations  is 
the  Armed  Forces  Radiobiology  Research  Institute  charged  with 
the  mission  of  studying  the  biological  effects  of  ionizoning  radi- 
ation. With  me  today  to  respond  to  any  questions  you  might  have 
for  us  on  nuclear  weapon  radiation  effects  is  the  Director  of 
AFRRI,  Col.  Darrell  W.  Mclndoe.  Dr.  Mclndoe  is  a physician  with 
many  years  of  service  as  a specialist  in  internal  medicine  and  in 
nuclear  medicine.  Dr.  Mclndoe  has  prepared  statement  which  will 
address  your  questions  on  the  followup  studies  that  we  are  organiz- 
ing on  behalf  of  DOD  and  other  Government  agencies.  Also  with 
me  is  Mqj.  Alan  Skerker  from  the  Department  of  the  Army  whose 
statement  responds  to  your  questions  on  the  troop  tests  and  radi- 
ation safety  measures. 

Mr.  Chairman,  we  are  pleased  to  have  the  opportunity  to  appear 
before  you  on  behalf  of  the  Department  of  Defense  to  assist  the 
subcommittee  in  its  efforts  to  inquire  into  the  possible  relationship 
between  military  troop  tests  during  the  atmospheric  atomic  weap- 
ons testing  program  and  a potential  increase  in  the  incidence  of 
leukemia  in  the  troop  participants. 

The  specific  nature  of  your  questions  was  not  received  until  last 
Thursday,  and  therefore  we  cannot  address  them  all  in  detail  at 
this  time.  The  data  will  be  provided  to  you  as  soon  as  it  is  gath- 
ered. Today,  we  are  prepared  to  address  the  following: 

The  scope  of  military  personnel  involvement  on  troop  tests  in 
atmospheric  atomic  testing  in  Nevada  and  the  Pacific. 

The  sort  and  types  of  tests  in  which  military  personnel  partici- 
pating in  troop  tests  were  involved. - 

The  number  of  military  people  involved  in  these  tests,  at  least 
approximately. 

The  uniqueness  of  these  tests  relative  to  Department  of  Defense 
and  other  Government  agency  relationships. 

The  radiation  exposures  of  these  personnel. 

Whether  any  personnel  were  “over  exposed”  and  what  records 
might  be  available  on  them,  and  the  degree  of  followup  and  the 
nature  of  our  present  followup  program. 

I will  now  be  followed,  with  your  permission,  by  Dr.  Mclndoe  and 
then  by  Mqjor  Skerker;  then  my  associates  and  I are  ready  to 
answer  your  questions. 

Mr.  Rogers.  Thank  you  very  much.  Doctor? 

STATEMENT  OF  COL.  DARRELL  W.  McINDOE,  M.D. 

Dr.  McIndoe.  Mr.  Chairman,  I am  Dr.  Mclndoe 

Mr.  Rogers.  I think  we  need  you  to  pull  the  mike  a little  closer 
to  you. 

Dr.  McIndoe.  I am  Dr.  Mclndoe,  director  of  the  Armed  Forces 
Radiobiology  Research  Institute.  Thank  you  for  allowing  me  the 
privilege  to  present  to  you  the  sequence  of  events  which  have 
transpired  over  this  past  year  concerning  the  Department  of  De- 
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fense’s  involvement  in  an  investigation  of  a potential  health  hazard 
to  military  personnel  who  were  participants  in  the  troop  tests 
during  the  atmospheric  atomic  weapons  testing  program  at  the 
Nevada  test  site. 

In  February  1977  Dr.  Glyn  Caldwell  of  the  Center  for  Disease 
Control,  Atlanta,  Ga.,  called  Dr.  LaWayne  R.  Stromberg  the  previ- 
ous director  of  AFRRI  and  informed  him  of  his  interest  in  pursuing 
a question  of  a possible  relationship  between  the  development  of 
leukemia  in  patients  and  radiation  exposure  received  during  an 
atomic  weapons  test.  Dr.  Stromberg  agreed  to  support  Dr.  Caldwell 
in  his  investigations  by  attempting  to  retrieve  dosimetry  readings 
on  the  names  requested  by  Dr.  Caldwell. 

During  March  and  April  1977,  considerable  interest  in  the  poten- 
tial problem  was  raised  in  the  news  media,  resulting  in  consider- 
able dialog  between  Dr.  Caldwell,  AFRRI,  and  the  Office  of  the 
Surgeon  General,  U.S.  Army.  Recognizing  the  significance  and 
magnitude  of  the  questions  raised  by  Dr.  Caldwell,  and  the  need  for 
a mechanism  to  evaluate  the  problem  and  mechanically  handle  the 
inquiries,  the  Surgeon  General  of  the  Army  with  the  support  of  the 
Director,  Defense  Nuclear  Agency,  appointed  an  ad  hoc  committee 
with  Dr.  Stromberg  as  the  chairman  to  review  the  possible  long- 
term medical  effects  of  Operation  Desert  Rock.  The  committee 
consisted  of  the  director  of  AFRRI;  Office  of  the  Surgeon  General, 
U.S.  Army;  Office  of  the  Deputy  Chief  of  Staff  for  Operations  and 
Plans,  U.S.  Army;  and  Office  of  the  Chief  of  Public  Affairs,  U.S. 
Army.  The  ad  hoc  committee  convened  on  May  6,  1977  and  formu- 
lated its  goals  and  approach.  - 

Shortly  thereafter,  May  13,  1977,  an  AFRRI  representative  went 
to  CDC  to  discuss  the  problem  with  Dr.  Caldwell  and  confirm 
DOD’s  continued  support  in  his  investigations.  AFRRI  representa- 
tives then  briefed  the  Energy  Research  and  Development  Adminis- 
tration on  May  16,  1977.  Groundwork  was  laid  for  a meeting  at  the 
Nevada  operations  office  in  June  1977  to  discuss  personnel  do- 
simetry records,  conduct  of  rad-safe  operations,  and  ERDA  coopera- 
tion in  review  of  military  troop  tests  during  Operation  Desert 
Rock.  The  meeting  convened  on  June  3,  1977  with  24  participants 
representing  ERDA,  Department  of  the  Army,  Navy,  Defense  Nu- 
clear Agency,  and  Reynolds  Electrical  and  Engineering  Co.,  Inc. 
Full  cooperation  between  DOD  and  ERDA  with  CDC  was  agreed 
upon. 

On  June  15,  1977,  after  considerable  investigative  efforts  by 
Major  Skerker,  a roster  for  the  Provisional  Company,  82d  Airborne 
Division,  U.S.  Army,  was  sent  to  Dr.  Caldwell.  Individual  exposure 
histories  were  precluded  by  the  Privacy  Act,  but  the  range  of 
exposure  experienced  was  included. 

The  ad  hoc  committee  had  now  expanded  to  include  representa- 
tives from  Surgeon  General,  U.S.  Air  Force,  Surgeon  General,  U.S. 
Navy,  and  ERDA.  Increasing  awareness  through  media  coverage  of 
Dr.  Caldwell’s  requests  for  names  of  participants  at  the  test  Smoky 
and  the  response  by  large  numbers  of  people  at  many  other  tests 
resulted  in  the  committee’s  recommendation  that  the  military  hos- 
pitals be  apprised  of  the  problem  and  given  guidance  in  how  to 
respond  to  tne  inquiries.  On  July  11,  1977,  a message  was  sent  out 
from  the  Office  of  the  Surgeon  General,  U.S.  Army  to  all  medical 
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installations  advising  them  of  the  problem  and  instructions  in  how 
to  respond  even  if  the  inquiry  came  from  an  individual  not  eligible 
for  military  medical  care.  A copy  of  the  message  can  be  submitted 
for  the  record  if  you  so  wish. 

Mr.  Rogers.  Without  objection  it  is  so  ordered. 

[The  fallowing  information  was  received  for  the  record:] 
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• UNCLASSIFIED  * 


DEPARTMENT  Of  THE  ARMY  / 

PENTAGON  TELECOMMUNICATIONS  CENTER 

COSK  ■ S CD299  HCN  * 77192/07778  TOR  t 7M921826 

R TTUZYUW  RUEA0W00513  t 92 l 826 -UUUU-- RUEAPPP  . 

ZNR  UUUUU 

R 1U555Z  JUL  77 

FH  DA  WASHDC//OASC-HCH-E// 

TO  RUWTNFA/CORHSC  FT  SAM  HOUSTON  TX 

RUF DAAA/C INCUSAREUR  HEIOELBERG  GER//CHIEF  SURGFON// 
RUACAAA/CORUSAEIGHT  SEOUL  KOREA/ /SURGEON/ / 

INFO  RUEFHQA/CSAF  WASHDC//SG-SGPR// 

RUENAAA/CNO  W ASHOC // 3UME 0 CODE  53// 

RUE  EHRA/ C IR  AFRR I NNMC  EETHESOA  MO 

8T 

UNCtAS  SUBJJ  PERSONNEL  PART  ICIPAT  ION  IN  NUCLEAR  WEAPONS  TESTIN 

G 

the  foe  is  being  provided  for  info  ano  appropriate  action,  including 
dissemination  to  all  mecical  treatment  facilities  within  YOUR  COMD: 

A.  THERE  HAS  BEEN  a GREAT  DEAL  CF  SPECULATION  RECENTLY  RFGAROING 

possible  health  hazards  to  participants  in  the  nuclear  weapon  testing 

PROGRAM  CONDUCTED  CURING  THE  PERIOD  1996  THROUGH  1958.  A NUMBER  CF 
TELEPHONIC  INQUIRIES  HAVE  BEEN  ROCEIVEO  IN  OTSG  FROM  MTF*  S REQUESTING 
GUIOANCE  ON  HOW  TO  ADVISE  ANO  MANAGE  INDIVIDUALS  CLAIMING  TO  HAVE 
PARTICIPATED  IN  THIS  PROGRAM.  AN  AC  HCC  COMMITTEE  REPRESSING  THE 
ARMY  SURGEON  GENERAL,  THE  ARMY  DEPUTY  CHIEF  OF  STAFF  FOR  MILITARY 
OPERATIONS,  AND  THE  ARMED  FORCES  RAD  108 IOLOG  Y RESEARCH  INSTITUTE, 

HAS  BEEN  ENGAGED  IN  A REVIEW  OF  THE  EXPOSURE  RECORDS  OF  MILITARY 
PARTICIPANTS.  THE  MAJORITY  OF  THE  EXPOSURE  RECOROS  AVAILABLE  FOR 
REVIEW  HAVE  REVEALEO  THAT  OOSES  RECEIVEO  WERE  ON  THE  OROER  OF  50-100 
MILLIREM.  TO  PUT  THIS  INTO  PERSPECTIVE,  THE  PRESENT  FEDERAL  STAND- 
ARDS FOR  RAOIATICN  EXPOSURE  ALLOW  FOR  OOSES  OF  5000  MILLEREM  PER  YEAR 
FCR  RADIATION  WORKERS  AND  500  MlLLlREM  FOR  INDIVIDUALS  IN  THE  GEN- 
ERAL POPULATION.  THEREFORE,  IT  IS  UNLIKELY  THAT  INDIVIDUALS  EXPOSED 
TC  SUCH  LEVELS  OF  RADIATION  HAVE  AN  INCREASED  RISK  OF  CANCER.  PRFS- 
ENT  PLANS  ARE  TO  IOENTIFY  THAT  GROUP  OF  PARTICIPANTS  WHO  MAY  HAVF 
SUSTAINED  HIGHER  RADIATION  DOSES,  BASED  ON  RELATIVE  EXTERNAL  EXPO- 
SURE LEVELS  AND  PROXIMITY  TO  FALLOUT  FIELDS.  IF  WITHIN  THIS  GROUP 
THERE  IS  AN  APPARENT  INCREASED  INCIDENCE  DF  LEUKEMIA  ANO/OR  OTHER 
CANCERS,  APPROPRIATE  MECICAL  FOLICW-UP  STUDIES  WILL  BE  ACCOMPLISHED. 

B.  ALL  INDIVIDUALS,  WHETHER  ELIGIBLE  FOR  MILITARY  MEDICAL  CARE 
OR  NOT,  WHO  PRESENT  THEMSELVES  TC  ARMY  MEDICAL  TREATMENT  FACILITIES 
CLAIMING  TO  HAVE  BEEN  PARTICIPANTS  IN  THE  WEAPON  TE S T IMG  .PROGRAM , 
SHOULD  86  INTERVIEWED  AND  THE  FOLLOWING  INFORMATION  O0TA1NEO; 

(11  NAME,  CURRENT  ACCRESS  AND  PHONE  NUM8ER . 

12)  THE  TESTS  IN  WHICH  THEY  P ART  I C IPAT  ED,  UNIT  OF  ASSIGNMENT 
AT  1HF  TIME,  SERVICE  ANO  SCC  I AL  SECURITY  NUMBERS. 

f 3 i WERE  THEY  ISSUEO  A FILM  BADGE?  0 10  THEY  WEAR  THE  FILM 

BM)(4)  OTHER  FACTS  and  CIRCUMSTANCES  SURROUNDING  THEIR  PARTICIPA- 
TION THAT  ThlE  INDIVIDUAL  CAN  WRITE  IN  NARRATIVE  FORM,  I.E.,  JOB  DE- 
SCRIPTION, ANO  THE  OVERALL  MISSION  CF  THE  UNU  OR  AGENCY. 

(5)  IF  THE  INDIVIDUAL  CLAIMS  PARTICIPATION  0UR1NC  1953  OR  1955, 
OID  HE  VOLUNTEER  FCR  OR  WAS  HE  OTHERWISE  TASKED  TO  PERFORM  DUTIES 
IN  CLOSE  PROXIMITY  OF  GZ. 

C*  REQUEST  THE  ABOVE  INFO  BE  FORWARDED  OY  MSG  DIRECTLY  TO  DIR, 
ARMED  FORCES  RAOICBILCGY  RESEARCH  INSTITUTE,  BFTHESDA,  MO  2 0019, 

WITH  INFO  CY  TO  HQCA  tOASG-HCH).  IRCS  EXEMPT  PER  PARA  7-2K,  AR  335- 

15#0.  THOSE  INDIVIDUALS  ELIGIBLE  FCR  TREATMENT  IN  ARMY  MEDICAL 
FACILITIES  WHO  PRESENT  THEMSELVES  SHOULD  BE  CAR60  FOR  AS  APPROPRIATE. 
THOSE  NOT  ELIGIBLE  FOR  MEOICAL  TREATMENT  SHOULD  BE  REFERRED  TO  THE 
NEAREST  VETERANS  ADMINISTRATION  TREATMENT  FACILITY. 

8T 

^-vACTlON  A00R6SSEES 

c 'IJQVIDaJ&G 

SrCffc?  TOTAL  NUMBER  OF  COPIES  REQUIRED 
10513  
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Dr.  McIndoe.  The  ad  hoc  committee  developed  an  executive  sum- 
mary which  I will  submit  for  the  record.  In  essence,  it  agreed  there 
is  enough  suggestive  evidence  to  support  a thorough  inquiry  into 
the  questions  raised  by  Dr.  Caldwell  and  he  should  be  given  full 
support  by  the  concerned  Federal  agencies.  That  the  ad  hoc  com- 
mittee be  formally  constituted  as  an  interagency  committee  with 
DOD,  Department  of  Energy,  U.S.  Public  Health  Service  and  the 
Veterans  Administration  being  members.  That  review  of  all  DOD 
personnel  exposure  records  associated  with  the  weapons  test  pro- 
gram be  continued  and  the  problems  of  internal  dosimetry  as  de- 
termined by  external  monitoring  also  be  reviewed.  That  a system 
be  developed  whereby  dosimetry  data  be  consolidated  and  easily 
retrievable  without  conflicting  with  the  Privacy  Act. 

Close  cooperation  and  coordination  between  Dr.  Caldwell, 
DCSOPS,  and  AFRRI  continued  with  his  inquiries  into  the  test 
shot  Smoky.  Dr.  Caldwell  visited  AFRRI  on  August  18,  1977,  to 
discuss  the  best  way  to  proceed  under  the  Privacy  Act. 

On  August  24,  1977,  a decision  memorandum  entitled,  “Military 
Participation  in  Atmospheric  Nuclear  Weapons  Tests  and  Possible 
Relationship  with  Medical  Problems”  was  sent  by  the  U.S.  Army 
Surgeon  General  through  the  Chief  of  Staff,  U.S.  Army  to  the 
Assistant  Secretary  of  Defense  (Health  Affairs),  recommending  a 
meeting,  chaired  by  his  office,  to  include  representatives  of  the 
Surgeons  General  of  the  U.S.  Army,  U.S.  Air  Force,  U.S.  Navy, 
U.S.  Public  Health  Service,  the  Medical  Director  of  the  Veterans 
Administration,  the  Director  of  the  Defense  Nuclear  Agency,  and 
the  Energy  Research  and  Development  Administration. 

On  November  3,  1977,  a preliminary  meeting  of  the  interagency 
group  was  held  by  ASD(HA)  and  they  recommended  the  following 
course  of  action:  Expansion  of  the  epidemiologic  effort  to  encom- 
pass all  atmospheric  tests  and  their  relationship  to  the  incidence  of 
cancer  in  the  participants.  The  studies  be  accomplished  by  the 
National  Research  Council  and  funded  by  the  Department  of  De- 
fense and  Department  of  Energy.  That  one  central  administrative 
unit  be  established  as  the  point  of  contact  for  coordination  of  all 
related  activities.  That  a meeting  of  the  agencies  senior  policy  level 
officials  be  convened  as  soon  as  possible  to  organize  this  effort. 

Representatives  of  DOD,  DOE,  HEW,  NRC,  and  VA  met  on  De- 
cember 1,  1977.  The  summary  of  that  meeting  as  reported  by  the 
Assistant  Secretary  of  Defense  for  Health  Affairs  is  submitted  for 
the  record  [see  p.  224]. 

As  a result  of  this  meeting  the  Defense  Nuclear  Agency  was 
assigned  the  operational  program  responsibility  for  studies  on  pos- 
sible long-term  medical  consequences  of  atmospheric  nuclear  test- 
ing and  the  AFRRI  designated  as  manager  of  this  effort.  On  De- 
cember 23,  1977,  the  National  Research  Council  was  requested  to 
develop  a study  protocol  to  investigate  the  possibility  of  an  in- 
creased incidence  of  cancer  in  troop  tests  associated  with  the  at- 
mospheric nuclear  weapons  testing  program. 

Mr.  Rogers.  Thank  you  very  much.  The  papers  you  submitted 
will  be  received  in  the  record  without  objection. 

[Testimony  resumes  on  p.  231.] 

[Dr.  Mclnaoe’s  papers  follow:] 


HEALTH  AFFAIRS 


ASSISTANT  SECRETARY  OF  DEFENSE 
WASHINGTON,  O.  C 20301 

S0EC14  1977 


MEMORANDUM  FOR  - See  attached  U»t 

SUBJECT:  Summary  Report;  1 December  Meeting  on  Possible  Long  Ten 

Medical  Consequences  of  Ataoapheric  Nuclear  Testing 


A meeting  on  the  above  subject  vas  convened  on  1 December  at  the  Pentagon 
to  consider  whether  there  is  sufficient  information  available  to  determine 
if  there  is  increased  incidence  of  leukemia  and  other  cancers  in  those 
military  and  civilian  participants  who  participated  in  test  shot  "Smoky** 
in  1957  in  comparison  to  a similar  group  in  the  general  population. 

Participants  in. the  meeting  included  representatives  of  the  0ASD(HA) , 
OASD(PA) , the  Military  Departments,  Department  of  Energy,  Veterans  Admin- 
istration, the  Public  Health  Service  of  the  Department  of  Health,  Educa- 
tion, and  Welfare,  and  the  National  Research  Council,  National  Academy  of 
Sciences.  Introductory  remarks  regarding  the  purpose  and  objectives  of* 
the  meeting  were  made  by  Robert  N.  Smith,  M.D.,  the  Assistant  Secretary  - 
of  Defense  for  Health  Affairs.  The  meeting  vas  chaired  by  Major  General 
Benjamin  R.  Baker,  Deputy  Assistant  Secretary  of  Defense,  Health  Resources 
and  Programs.  A list  of  participants  is' attached  (Tab  A) . 

Colonel  Vandy  Miller,  DASG , provided  a briefing  on  the  work  Conducted  to 
date  by  the  Ad  Hoc  Consalttee  on  Long  Tern  Medical  Effects,  Operation 
Desert  Rock  which  vas  formed  by  the  Surgeon  General  of  the  Army  in  April 
1977  to  assess  the  problem,  and  on  a meeting  held  on  3 November  In  the 
Office  of  the  Assistant  Secretary  of  Defense,'  Health  Affairs  to  review 
that  work  and  plan  for  the  1 December  meeting  (Tab  B). 

* la 

Briefings  were  also  presented  on  the  current  status  of  investigations 
being  conducted  by:  » 

f.  Walter  Reed  Army  Instltue  of  Research  (Col.  Dobbs) (Tab  C); 

2.  Center  for  Disease  Control,  USPHS  (Dr.  Caldwell) 

3.  Department  of  Energy  (Dr.  Weyten) 

Dr.  Hobs cn  (Veterans  Administration)  and  Mr.  Jablon  and  Dr,  Weiss  (National 
Research  Council)  discussed  data  acquisition  problems  and  design  require^ 
merits  for  a ‘thorough  study  of  the  matter. 

Nr.  Guerny  (Public  Affairs)  discussed  information  requirements  to  support 
public  affairs  activities. 
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It  was  the  concensus  of  the  participants  that: 

1.  There  is  Insufficient  information  currently  available  to  Mke 
an  objective  determination  of  the  incidence  of  leukemia  or  other  cancers 
among  participants  in  "Smoky"  or  other  atmospheric  testa  conducted  between 
19*6-1963. 

2.  lined late  step*  should  be  taken  to  Identify  participants  and 
initiate  epidemiologic  studies  on  several  test  shots  from  which  data  la 
relatively  available. 

3.  Required  epidemiologic  studies  should  be  conducted  by  an  independ- 
ent agency  which  has  the  experience  and  capability  to  provide  an  objective 
scientific  assessment  of  the  problem.  The  Medical  Follow-up  Agency  of  the 
National  Research  Council  agreed  to  conduct  the  study  and  will  develop 
preliminary  research  protocols.  It  is  estimated  that  the  study  will  take 
2-3  years  to  complete. 

k,  Such  studies  should  be  sponsored  Jointly  by  the  Department  of 
Defense , Department  of  Energy,  Veterans  Administration,  and  the  U.8.  Public 
Health  Service , DHEW.  The  DoD  would  aasvae  lead  agency  responsibility. 

5.  Cost  of  the  study  is  estimated  at  $100,000  to  $150,000  for  FT  1978 
FT 79  and  FT80  cost  estimates  will  be  developed.  Costs  will  be"  shared  by 
participating  agencies  on  the  basis  of  their  degree  of  involvement. 

6.  There  is  an  Immediate  need  for  DoD  to  establish  a project 
office  to: 

(a)  coordinate  all  related  activities  within  DoD,  with  other 
agencies  Involved,  with  Congress,  the  media  and  the  public; 

(b)  develop  and  manage  the  contract  with  the  Rational  Research 

Council; 

(c)  provide  assistance  to  the  Rational  Research  Council  in 
obtaining  required  data  from  the  DoD  and  the  Military  Departments. 

Possible  loci  discussed  were: 

• (a)  Army  Medical  Research  and  Development  Command 

(b)  Armed  Forces  Radiobiology  Research  Institute 
•(c)  Defense  Research  and  Engineering  * 

NOTE:  Subsequent  to  the  meeting.  Defense  Nuclear  Agency  (Mr.  Haas)  agreed 

to  serve  as  the  executive  agent  for  this  activity.  The  Array  Medical 
Research  and  Development  Command  offered  to  amend  their  existing  contract 
with  NRC  to  facilitate  early  initiation  of  the  study. 

7*  An  ad  hoc  advisory  comittee  consisting  of  representatives  of  all 
agencies  currently  Involved  and  such  other  agencies  (e.g..  Department  of 
Labor)  as  may  be  Involved  should  be  convened  on  a periodic  basis  by  the 
Assistant  Secretary  of  Defense,  Health  Affairs,  to  revie-r  the  progress 
and  findings  of  the  study. 


226 


8.  An  Action  memorandum  be  prepared  for  the  Secretary  of  Defense 
advising  of  the  problem  and  obtaining  approval  for  rec emended  actions. 

Benjamin  R.  Baker 
Kajor  General,  USA7,  MC 
Deputy  Assistant  Secretary  of  Defense 
(Health  Resources  and  Progress ) 

Attachments 


\ 

LIST  OP  ADDRESSEES:  ^ 

Captain  Frank  H,  Austin 
LCDR  Lamarr  C.  Beuchler 
Captain  Joseph  Blooa 
Dr.  Clyn  Caldwell 
Col  01 In  C.  Dobbs 
Hr.  Cordon  Pacer 
Captain  Peter  A.  Plynn 
Hr.  Gene  Cuerny 
Dr.  Lawrence  B.  Robson 
Hr.  Seymour  Jablon- 
LTC  WUllam  McCee 
Col  Darrell  W.  Me Indoe 
Col  Vandy  L.  Hiller 
Hr.  James  E.  Hoynlhan 
Hr.  Stuart  Nelson 
Col  Tarss  Novosivsky 
Hr.  A.  H.  Simon 
Xaj  Alan  L.  Skerker 
Dr.  Robert  N.  Smith 
Captain  H.  I.  Varon 
Dr.  Daniel  Weiss 
Dr.  Walter  Weyzen 
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EXECUTIVE  SUWARY 

MILITARY  PARTICIPATION  IN  ATMOSPHERIC  NUCLEAR  TESTS 


1.  Concern  for  the  health  status  of  personnel  Involved  in  nuclear  weapons 
tests  has  been  prompted  by  several  recent  events.  Among  these  was  tbs 
claim  to  the  Veterans  Administration  by  Mr.  Paul  Cooper  In  Kan  h 1977 
that  his  exposure  to  radiation  at  a nuclear  test  on  31  Aug  1957  caused 
his  current  leukemia.  His  claim  for  disability  benefits  was  Initially 
denied,  but  later  the  VA  awarded  benefits  while  carefully  avoiding  drawing 
a connection  between  Hr.  Cooper's  exposure  and  his  disease  since  there 
was  no  scientific  evidence  to  support  It.  Mr.  Cooper's  physician  notified 
Dr.  Glyn  G.  Caldwell  of  the  Center  for  Disease  Control,  USPHS,  at  Atlanta, 
Georgia  of  Ur.  Cooper's  case,  expressing  concern  over  the  possible  rela- 
tionship between  Mr.  Cooper's  leukemia  and  radiation  received  at  the 

time  of  the  nuclear  test.  Subsequently,  Dr.  Caldwell,  through  contact 
with  a number  of  troops  involved  in  the  test,  apparently  identified  several 
additional  canes  of  cancer  among  the  participants  In  the  31  Aug  1957  test. 

2.  In  view  of  this,  the  Army  Surgeon  General  requested  a detailed  review 
of  troop  participation  la  the  atmospheric  test  program.  A coiraittee, 
referred  herein  us  the  Ad  hoc  Committee,  was  formed  with  representation 
from  the  Armed  Forces  Radiobiology  Research  Institute  (AFKR1),  Office  of 
The  Surgeon  General  of  the  Army,  the  Office  of  the  Deputy  Chief  of  Staff 
for  Oparations  and  Plans,  Department  of  the  Army,  and  the  Office  of  the 
Chief,  Public  Affairs,  Department  of  the  Army  to  accomplish  this  review. 

Tho  DlierUr,  AFRRT,  served  as  Chairman  at  the  request  of  The  Surgeon 
Geneial  ^nJ  with  the  approval  of  Headquarters,  Defense  Nuclear  Agency. 

3.  Thin  report  describes  the  Committee's  preliminary  findings  end  reemmeodr 
jr.uediute  action  for  Tne  Surgeon  General's  consideration.  The  l.ngc  number 
of  tests  Involved  In  the  r*too:  pi, eric  weapons  testing  piogra*  and  the  gciiercl 
widening  of  Interest  to  tests  other  than  the  1957  series  uiake  it  apparel 
that  the  Coiad ttee' a forrol  continuance  is  necessary  aud  recomendatlonJ 
oos'e  accordingly  heen  trade  for  future  inquiry  under  the  auspices  of  the 
CoivJi  ta*. 

4.  Tho  conclusions,  rc-iciwd  L>y  the  AJ  hoc  CoLJuttee  are  os  follows: 

a.  Although  odrqicto  roiJjtlon  safety  procedure*,  to  indvdc  eon-1  taring 
I'tcpvna,  ve-  e csia‘  1 loin  d for  er.ch  test  scries,  enfcrccrcur  of  theca  j-ro  - 
ce^iive  van  not:  lu.ifuv  'ly  con -ir.t  er.t  nnj  did  rot  account  for  the  hniaic  o / 
internal  .•m-Clv; Pu.:n..r,  doc.u.  untet ’tn  of  diecrcpanolot*  l pvrsbr.r.c) 
rmicorii^  and  neddr”' ru  or  incident o involving  pri  cr.tial  oycj - 

cxoot.urro  or  >1  Lion  i , very  difficult  tr  f it  1 and  may  w.fc  , 

Rj-nltitiu-i  of  L iiJ  p\\.‘.'ejn  v*!!  i t c*;:y  and  will  require  x j?le 

n?i  i::  mrv  ficut  t* I * e*</ovtn.  Ti.:L\'l  diver  • vents  w:rh  hRD»»  .’oc-t.iul  :v.\c 
b.  iii  fiuii, lul.  and  dv.  h- .1 . 'ey:-  e,  rV.arj'.er,  ilunui.  iu-rltl*  A.udjco  V/vjv 

I 'A , *•*  Lv>>  "iuo  t i •:<*  in  ul.  i.  in  y in  «iu  p.  i.*»  «il*t  **•  ' l’*r  .«  .• 

"t  ?t*:i  oi  i -i‘  : v * ."'i  ih.rn  . r , *;  ,i  > i-ltJ1  1 i ii.<  i Vn  L.  • > :V  *V  tv  c." 
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the  test  shots  during  the  Desert  Sock  exercise. 

Since  there  vis  no  assay  for  Ingested  radionuclides,  and  soae  participants 
■ay  have  been  exposed  to  contaminated  dust.  Internal  deposition  of  radio- 
active particles  nay  have  occurred.  The  nagoltude  and  significance  of 
Internal  exposure  cannot  be  determined  at  this  tine  and  need  further  study 
as  noted  above. 

b.  External  exposures,  with  soae  exceptions,  were  within  the  National 
Council  for  Radiation  Protection  and  Measureaent  (NCRP)  standards  for  occu- 
pational workers.  It  Is  unlikely  that  there  could  be  an  increased  risk  of 
cancer  due  to  radiation  on  the  basis  of  documented  external  exposures.  The 
exposure  records  of  personnel  who  were  Issued  film  badges  during  the  period 
encompassing  test  shot  Smoky  have  been  collated  Into  a listing  by  unit,  with 
personnel  then  listed  alphabetically.  This  will  allow  a listing  by  dose, 
which  can  then  give  e more  precise  picture  of  the  overall  dose  frequency 
distribution.  At  this  point,  after  inspection  of  the  list,  the  Committee 
agrees  that  the  doae/man  received  is  very  low,  indicating  an  overall  excel- 
lent control  of  external  exposures.  The  fact  that  all  participants  in  the 
nuclear  weapons  program  were  not  Issued  film  badges  and  the  failure  to  main- 
tain central  control  of  radiation  dosimetry  records  have  resulted  in  a loss 
of  dosimetry  data.  Corroborative  information  to  establish  the  participation 
of  some  individuals  will  be  difficult  to  obtain,  and  It  unlikely  that  all 
Individuals  who  participated  will  ever  be  obtained. 

c.  The  Reynolds  Electrical  and  Engineering  Company,  Inc.  (REECO),  a 
contractor  for  the  Energy  Research  and  Development  Administration  (Nevada 
Operations  Office)  has  the  most  extensive  and  complete  listing  of  pcrsornol 
dosimetry  data  likely  to  be  found.  This  list  Is  automated  and  has  been  >ualn- 
tained  and  updated  to  include  personnel  involved  in  tests  subsequent  to  1958. 
Currently,  about  two  million  nam^s  arc  alphabetized.  The  Committee  requested 
a listing  of  names  from  EllDA,  specifically  the  mil itnry  personnel  (letter 
attached,  Enclosure  1).  Although  EHDA  personnel  expressed  a desire  to  assist 
tha  Committee,  privacy  act  limitations  have  so  far  prevented  them  or  the  con- 
tractor, REECO,  from  providing  the  information.  The  listing  does  not  differen- 
tiate between  civilian  and  military;  legally,  REECO  cannot  provide  a list 

with  non-military  personnel  records  included  to  Lhcs  Department  of  Defences. 

This  difficulty  is  to  longer  nigr.  if  leant  since  Major  Alan  Skerker  has  com- 
pleted his  <n.M  detailed  siulysJu  of  mil i tar y -records  and  compiled  the  list 
noj  being  used  for  review  of  test  shot  SroVy,  This  DA  list  has  been  provided 
to  EllDA  for  comparison  \jith  their  records  to  confirm  the  data  thereon. 

6,  Additional  inquiries  may  be  expected  to  include  requests  .for  e::forvira 
tecord-.,  j-vdlcal  e.viit,ii  nations  and  treatment. 

e.  Ti.cre  is  & utrcnp  likelihood  of  fuvther  legal  nctior.s  cud  co;r.pcnt;o t lor 
claim::. 
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r.  Dr.  Clyn  G.  Caldwell's  Initial  survey  has  suggested  that  there  could 
well  be  an  Increased  incidence  of  aalignant  disease  In  the  population  that 
participated  In  Smoky.  A similar  preliminary  survey  done  by  the  Armed  Forces 
Institute  of  Pathology  corroborated  these  findings.  Therefore,  a mors  formal 
USPHS  research  study,  with  review  of  the  protocol  by  DOD  and  ERDA,  Is  In 
order.  Dr.  Caldwell  has  received  communications  from  about  1000  persons, 
ten  of  whom  are  reported  to  either  have  presently  or  to  have  died  (two  cases) 
from  leukemia.  Dr.  Caldwell's  Information  IS  dot  specific  or  detailed 
1 enough  to  Identify  the  types  of  leukemia  Involved  - a critical  point  In  any 
attempt  to  relate  the  leukemic  Incidence  to  radiation  exposure.  Six  of  the 
people  Involved  definitely  were  at  Smoky  and  two  more  are  highly  probable 
participants.  The  AFIP  survey  uncovered  an  additional  sixteen  cases  of 
leukemia.  A more  detailed  analysis  of  ail  cases  of  leukemia  and  other  cases 
of  cancer  that  may  still  be  discovered  Is  required.  Therefore,  following 
the  meeting  of  epidemiology  experts  from  the  U.S.  Army  Medical  RAD  Command 
with  Dr.  Caldwell,  It  le  strongly  recommended  that  their  review  be  coordinated 
with  ERDA.  ERDA  Is  planning  e separate  epidemiologic  review  by  Dr.  Luehbaugh 
of  Oak  Ridge.  In  addition.  Dr.  Weycen  of  ERDA  suggested  that  an  additional 
review  by  the  National  Academy  of  Sciences  should  be  considered.  The  Academy 
baa  supervised  the  Atomic  Bomb  Casualty  Commission  Review  of  tbe  Hiroshima 
and  Nagasaki  survivors  and  should  be  considered  as  a potential  independent 
review  body  before  a final  protocol  la  approved, 

5.  In  consideration  of  the  Coraaittee's  findings,  the  following  recommenda- 
tions are  made. 

a.  The  Ad  hoc  Committee  formed  at  the  request  of  The  Surgeon  General 
of  the  Army  should  be  formally  constituted  with  representatives  from  each 
service,  and  the  Defense  Nuclear  Agency  to  continue  the  investigation  of 
the  test  program.  A Memorandum  of  Understanding  should  be  drawn  up  between 
the  Department  of  Defense  and  other  agencies;  i.e.,  ERDA,  USPHS,  and  the 
VA.  Members  of  those  Agencies  will  bo  invited  to  become  members  of  the 
Committee.  Iho  Canadian  Ministry  of  Defense  should  be  invited  to  send  on 
observer  from  the  Office  of  The  Surgeon  Oencial  of  the  Canadian  Armed  Forces. 

b.  There,  appears  to  be  a need  for  an  epidemiological  study  to  identify, 
loc’i re:  and  obtain  necessary  follow-up  medical  data  on  participants  in  tlui 
Dc3trt  Poch  cxorcire  at  test  shut"  S:roky.  It  is  recommended  th«t  a request 
bo  made  to  the.  US  Public  Health  Service  that  the  Center  for  Disease  Control 
be  tbe  prlrnty  agency  for  conduct  In.*-,  this  etudy.  Thd  protocol  should  be 
reviewed  by  Department  of  Defense  and  ERDA.  In  addition,  separate  inquiries 
through  re  deal  information  f.ysWms  such  as  the  one  of  AFIP  will  be  done  to 
provide  1 ad  gro’jul  ir.terlr.i  for  reviewing  Dr,  Crldvell's  protocol. 

c.  ColUcUon  itiu  rc\  i ...  of  all  DOD  personnel  exposure  data  relevant 
to  the  w:*;  ports  tc  it  i tig  f ro;,r  s.i  through  196?.  (participants,  test  plana,  c.;~ 
tfrn.il/intcrr  c-piujnrc  r*  rordR,  deviation  from  tc?t  plans  and  safety 
ptoiodutcu,  o'c.)  be  coiifinurd , The  personnel  exposure  data  collected  to 

covin.,  luo  ;><-)  1 1 <<I  In  opor.tt  ion  Dom  Ci  nock  at  the*  IIjc*  of  Scat  .»hot 
' * '*  y.  rtisoJ'.f. d icv»r»j  of  I hi.,  diia  hare  w:ll  cor:.:t  ltotc  n medal 
h'C.h  ; if  ot!  r ; r . i Ul;.,  Ibo  o'  thr  'niii4i*.tu  f..i  of  '\ot.i 

ri  • Ili.y  of  v'Jcia1  hC£L.'<::  u.t«  d vi.h  th.H  tv.:c  t.oni  r- 

»'  i ' r r I . ‘j',»  . :«.i  i *».«!.  tb*  lev  law  tiov:  sto-Tl-d  by  ll-f-  office  of  lr. 

‘ i‘*)‘  '.V  .'I  C:  k i’l'.  O'.  : ho  p • * . ■ L ‘1  h.i’M  UK  o'  Ifsidi.al  I'.'ldlCl.'ioi  it 
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Smoky  is  critical. 

d.  A review  of  methods  and  Models  for  predicting  Internal  deposition, 
retention,  and  estimated  doses  for  exposed  personnel  with  the  goal  of  as- 
sessing the  potential  risk  or  hazards  fro®  Internal  deposition  la  required. 
After  the  preliminary  review  by  ERDA  as  noted  above,  this  issue  can  be 
addressed  specifically.  This  will  probably  require  a contract  study. 

e.  A determination  of  the  potential  efficacy  of  external  monitoring 
systems  (whole  body  counting)  In  estimating  potential  Internal  depositions^ 
and  the  risks  thereof  should  be  done.  This  question  will  be  referred  to 
ERDA. 

f.  Determination  of  the  approximate  number  of  individuals  who  were  ex- 
posed to  radiation  levels  at  various  dose  ranges.  Thle  is  the  next  step  In 
the  review  of  the  list  collated  by  Major  Alan  Skerker.  It  Is  recomended 
that  this  be  done  under  contract  by  a suitable  activity  If  funds  are  avail- 
able from  ASD/HA.  A work  statement  Is  In  process  of  being  developed  by  the 
Committee. 


g.  Such  other  problems  and  considerations  that  the  Committee  nay  in  the 
course  of  its  Investigations  uncover.  Specifically  the  Committee  .should  con- 
sider the  current  Enevetak  cleanup  operation  and  review  tho  Radiological 
Safely  Plan  for  that  operation,  particularly  the  plana  for  records  keeping. 

h.  The  services  promulgate  information  and  directives  to  appropriate  medi- 
cal facilities  as  requited. 


1,  Promulgation  of  the  following  announcement  by  the  Services:  MA  pre- 

liminary investigation  of  military  participation  in  the  atmospheric  test  pro- 
gram has  been  done  by  an  Ad  hoc  Coxmittoc.  Preliminary  conclusions  of  tb.* 
Commit  toe  is  that  extend  exiosurcs  vai'c  typically  ho  low  that  radiation 
Induced  leukemia  erd  ether  car.ccv.’r  ore  not  li'i.uly,  Yha  (kwi  ttec  lcols  that 
th^i’v  jr.  no  scientific  bnuiu  to  support  a rcqoiretu'nl  for  a general  mr'dical 
follow-up  of  nuclear  tort  pun iclp«ot»«  and  no  reasonable  cv.uue  for  public 
ai-ptoh . *■  oion  regardin’,  tl>:  s.ate  of  health  of  thosrc*  who  did  participate,  ‘fa? 
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agreement  should  be  developed  to  provide  authority  for  including  information 
oo  military  personnel  in  that  central  repository,  A letter  from  the  Assist- 
ant Secretary  of  Defense  for  Health  Affairs  to  the  Administrator,  ERDA,  sug- 
gesting this  and  outlining  a meeting  for  discussion,  Is  recommended. 


ft ) / 

La WAYNE 'R . STROMBERG,  M.D,  / 

Surgeon,  Defense  Nuclear  Agency/ 
Chairman,  Ad  hoc  Co  suit tee  on  / 
Long  Term  Medical  Effect^, 
Operation  Desert  Hock  vV 
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Mr.  Haas.  Mr.  Chairman,  with  your  permission,  may  I now 
introduce  Major  Skerker  from  the  Department  of  the  Army  for  his 
statement? 

Mr.  Rogers.  Major  Skerker?-  - 

STATEMENT  OF  MAJ.  ALAN  SKERKER 

Major  Skerker.  Mr.  Chairman,  I wish  to  thank  the  committee 
for  this  opportunity  to  present  information  on  the  military  partici- 
pation in  the  Nevada  atmospheric  test  to  both  you  and  the  Ameri- 
can public. 

The  statement  I have  prepared  for  the  record  is  quite  lengthy, 
and  I would  prefer  simply  to  summarize  with  a few  short  remarks. 

The  first  issue  concerns  how  many  tests  did  the  military  partici- 
pate in,  and  how  many  people  were  involved.  Inclusive  of  Desert 
Rock  I through  VIII,  in  that  period  there  were  65  tests  conducted 
at  Nevada.  Military  personnel  participated  in  51  of  those  detona- 
tions. If  one  adds,  to  that  number  the  Ranger  series  in  1951,  also 
conducted  in  Nevada,  and  the  Hard  Tack  II  series  of  1958— both  of 
which  did  not  involve  military  participation— that  brings  the  total 
number  of  atmospheric  tests  to  88,  of  which  one  was  a misfire. 

In  looking  at  these  tests,  as  I have  done  in  my  prepared  state- 
ment, to  try  to  identify  those  where  I believe  there  may  have  been 
significant  participation,  I considered  basically  two  aspects.  First, 
the  amount  of  people  that  may  have  been  involved  in  the  individu- 
al tests,  and  second,  if  there  were  any  peculiar  circumstances, 
either  because  of  fallout,  because  of  known  overexposures,  any- 
thing that  might  suggest  that  might  be  a logical  place  to  go  look  in 
a followon  effort.  When  I do  that,  prior  to  the  Plumbbob  series  in 
1957  I have  identified  in  the  text  13.  In  considering  the  Plumbbob 
series  there  are  certainly  five  tests  that  ought  to  be  looked  at.  But 
since  the  Plumbbob  records  are  themselves  in  one  grouping,  we 
might  just  as  well  look  at  the  entire  population  in  1957  then  to  ,try 
to  distinguish  between  five,  six,  or  seven  tests. 

So,  in  that  respect  my  answer  usually  is  that  there  are  some- 
where around  15  tests  that  we  ought  to  be  looking  at. 

In  considering  the  total  numbers  of  Desert  Rock  participants,  I 
can  identify  from  various  operations  reports  a total  number  of 
58,537  military  as  part  of  the  Camp  Desert  Rock  organization.  To 
this  I can  also  identify  in  a 1968  version  of  records  from  the 
Reynolds  Electrical  Engineering  Co.,  that  I happen  to  have  in  my 
possession,  an  additional  19,833  names  of  people  who  were  predomi- 
nantly AEC  affiliated.  That  total  comes,  then,  to  78,370  Desert 
Rock  Armed  Forces  special  weapons  project  and  AEC  personnel. 

Unfortunately  those  numbers  cannot  be  accurate.  At  tne  bottom 
of  page  1 of  my  prepared  text  I indicate  that  we  know  that  the 
Tennessee  Air  National  Guard  flew  reconnaissance  missions  at 
Smoky.  These  people  are  not  going  to  be  found  in  the  Army  file.  To 
my  knowledge  they  are  not  found  in  the  AEC  file.  So,  the  question 
is,  where  is  their  dosimetry  information? 

Mr.  Rogers.  May  I just  ask  this  at  that  point — I am  sorry  to 
interrupt  you — I understood  you  kept  rather  close  records  on  expo- 
sures. Have  they  just  been  destroyed? 

Major  Skerker.  No,  sir.  We  are  talking  about  groups  of  people 
being  atttached  or  assigned  to  different  organizations,  one  of  which 
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is  the  6th  U.S.  Army  at  Camp  Desert  Rock  headquarters.  Another 
group  of  people  assigned  to  the  Armed  Forces  special  weapons 
project,  and  the  Atomic  Energy  Commission  out  at  Camp  Mercury. 

Mr.  Rogers.  Yes. 

Major  Skerker.  And  then  possibly  a third  group  who  may  have 
their  exposure  records  in  the  Air  National  Guard  system,  perhaps, 
or  some  other  system  not  associated  directly  with  the  Army  or  the 
AEC. 

Mr.  Rogers.  Did  the  Air  National  Guard  people,  for  instance, 
keep  their  own  records? 

Major  Skerker.  I have  indications  that  they  do  have  some  do- 
simetry information. 

Mr.  Rogers.  No;  what  I am  saying  is,  does  the  Army  or  the  Air 
Force  of  the  Department  of  Defense  have  a record  on  the  people 
that  participated,  or  did  you  just  give  the  records  back  to  every- 
body who  participated? 

Major  Skerker.  No,  sir  because,  if  I may,  sir,  these  are  people 
who  flew  from  the  coast,  flew  toward  Nevada,  hovered  20,000  feet 
in  the  air,  ran  a photo  recon  mission  on  Smoky,  landed  wme  place 
and  flew  back  to  the  coast.  So,  in  other  words,  they  were  never 
really  associated  with  either  Camp  Mercury,  the  AEC  headquar- 
ters, or  Camp  Desert  Rock  from  the  standpoint  of  administration. 

Mr.  Rogers.  I understand  that,  but  who  monitored  their  expo- 
sure to  radiation? 

Major  Skerker.  I do  not  know,  sir. 

Mr.  Rogers.  What  was  the  purpose  of  having  them  up  there? 

Mtgor  Skerker.  I do  not  really  know  that,  either. 

Mr.  Rogers.  Who  ran  the  operation?  I thought  the  Department 
of  Defense  ran  it.  Did  AEC  run  it? 

Mr.  Haas.  The  entire  Plumbbob  series,  Mr.  Chairman,  was  under 
the  central  operation  of  the  Atomic  Energy  Commission.  Shot 
Smoky  war.  a shot  in  that  series  for  an  AEC  and  joint  Department 
of  Defense  purpose.  The  Desert  Rock  operation  was  operated  out- 
side of  this  organization  by  the  Department  of  the  Army  in  Camp 
Desert  Rock. 


The  Air  National  Guard  operation  such  as  has  been  described  by 
Major  Skerker  was  apparently  organized  by  yet  another  organiza- 
tion outside  of  the  AEC  and  outside  of  the  Department  of  Defense. 

Mr.  Rogers.  What  organization? 

Mr.  Haas.  Apparently  the  Air  National  Guard,  sir. 

Mr.  Rogers.  The  Air  National  Guard  just  all  of  a sudden  put  in 
their  own  people? 

Mqjor  Skerker.  No,  sir.  All  I am  saying,  at  this  point  in  time, 
sir,  I do  not  know  who  organized  that  mission  and  what  its  prupose 
was.  All  I know  is  that  it  was  not  an  Army  mission. 

Mr.  Rogers.  Well,  do  you  have  any  records  to  show  who  put  this 
together? 

Major  Skerker.  I do  not  have  any  dosimetry  records  for  those 
individuals. 

Mr.  Rogers.  No;  what  I am  saying  is,  who  made  up  the  whole 
program? 

Megor  Skerker.  I have  not  found  any  documentation  so  that  I 
can  intelligently  say  to  you  today  who  organized  the  program,  what 
their  purpose  was.  The  way  in  which  we  found  out  about  it  was 
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through  letters  that  Dr.  Caldwell  had  received.  He  passed  that 
information  on  to  us,  and  we  passed  it  on  to  DOE  to  ask  them  if 
they  had  any  knowledge  of  overflights.  That  is  something  I simply 
cannot  answer. 

Mr.  Rogers.  In  other  words,  the  Air  National  Guard  was  put  into 
the  picture,  but  you  do  not  know  by  whom. 

Mayor  Skerker.  That  is  correct,  sir. 

Mr.  Rogers.  They  were  ordered  from  Tennessee,  and  no  one 
knows  who  gave  the  order  to  bring  them  from  Tennessee. 

Mayor  Skerker.  I do  not  know  who  gave  the  order. 

Mr.  Rogers.  Do  you  have  amy  liaison  with  the  Air  Nationail 
Guard? 

Mayor  Skerker.  No,  sir.  The  Department  of  Energy  is  the  one 
that  supplied  me  that  information. 

Mr.  Rogers.  So,  the  Department  of  Defense  had  no  dealings  with  - 
the  Air  National  Guard  in  regard  to  the  flight 

Mayor  Skerker.  I am  not  aware  of  any,  sir. 

Mr.  Rogers.  What  would  be  the  normal  procedure.  Were  any 
other  tests  run  where  the  Air  National  Guard  was  brought  in? 

Mayor  Skerker.  It  is  very  likely  that  there  are  other,  similar 
kinds  of  involvement.  For  exaunple,  I have  found  in  press  releaises 
that  I was  reading  the  other  day  that  there  were  307  aurcraft  who 
flew  over  in  1953,  of  which  49  were  bombers.  So,  I would  aissume 
that  those  would  be  centered  in  the  Air  Force. 

Mr.  Rogers.  Who  put  out  the  press  release? 

M^jor  Skerker.  That  was  from  the  Nevada  operations  office,  sir. 

Mr.  Rogers.  So,  they  had  some  knowledge  of  it  in  Nevada?  I 
thought  you  said  they  were  not  knowledgeable. 

Mayor  Skerker.  I am  saying  there  is  knowledge  there  going  back 
a quarter  of  a century.  The  question  is  to  find  who  today  has  that 
kind  of  knowledge.  There  are  a number  of  people,  of  course,  today 
who  were  then  on  Plumbbob  and  the  earlier  series,  amd  very  often 
the  case  is  that  they  were  involved  at  a much  lower  level  capacity 
- them  they  are  in  today  and  in  some  catses  may  not  really  have  been 
cognizant  of  all  the  things  that  were  going  on.  I mean,  that  is  the 
impression  that  I get.  Of  course  myself,  in  1951,  I was  8 years  old. 

Mr.  Rogers.  Well,  I was  not  trying  to  hold  you  personally  respon- 
sible, Mayor,  for  decisions  made  then,  I doubt  if  I could  even  hold 
you  personally  responsible  for  decisions  made  now.  However,  I 
might  add  that  I would  think  that  you  must  have  some  records.  I 
presume,  from  what  you  tell  us,  you  have  the  exposure  records  of 
people  who  were  exposed? 

Mayor  Skerker.  Yes,  sir. 

Mr.  Rogers.  So,  we  have  those. 

Mayor  Skerker.  Yes,  sir. 

Mr.  Rogers.  Now,  whoever  was  doing  the  overall  study,  I pre- 
sume, kept  all  the  records  together.  Would  that  be  a normal  expec- 
tation? 

Mayor  Skerker.  No,  at  that  time  there  was  no  central  depository, 
sir.  The  concept  of  a centrad  depository  for  dosimetry  records  is 
relatively  recent  and  I believe  dates  to  around  1964. 

Mr.  Carter.  Mr.  Chairmam,  I believe  there  should  be  am  explama- 
tion  of  that.  Many  dosimetry  records  were  kept  at  the  Bluegraiss 
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Signal  Corps  Depot  at  Lexington,  Ky.  I do  not  know  since  when, 
but  the  Smoky  dosimetry  records  were  there. 

Major  Skerker.  Sir,  only  the  Army  Desert  Rock  records  were  at 
the  Lexington  Bluegrass  Signal  Depot.  None  of  the  A EC  records 
were  at  Lexington  Bluegrass,  nor  anyone  not  associated  with  the 
Army. 

Mr.  Carter.  I was  referring  to  the  Army,  not  AEC. 

Mr.  Rogers.  So,  it  is  the  Army  records  there. 

Major  Skerker.  Yes,  sir,  I have  the  Army  records. 

Mr.  Rogers.  Now,  here  is  what  I want  to  know.  Who  was  to 
make  the  judgment  on  exposure,  whether  it  was  dangerous,  what 
the  records  were;  and  who  was  responsible  for  tying  it  together? 
Was  it  the  Army,  was  it  the  Department  of  Defense,  or  was  it 
nobody? 

Mqjor  Skerker.  I can  answer  it  now,  sir,  or  answer  it  in  the 
course  of  what  I plan  to  present. 

Mr.  Rogers.  Sure. 

Major  Skerker.  Well,  let  me  go  through  it  now. 

In  terms  of  the  radiation  safety  limits,  these  tended  to  parallel 
whatever  national  standards  were  in  existence  at  the  time,  with 
interpretations  in  the  same  way  we  interpret  those  radiation  stand- 
ards today.  For  example,  I might  point  out  in  1958  the  Internation- 
al Council  on  Radiation  Protection  in  going  to  the  yearly  dose  from 
the  weekly  dose,  one  of  the  reasons  for  that  was  to  permit  a certain 
amount  of  flexibility  in  the  radiation  industry.  In  other  words,  one 
could  then  integrate  and  differentiate  in  any  way  they  basically 
pleased,  as  long  as  they  met  the  yearly  dose.  So,  if  one  looks  at  the 
exposure  limits  throughout  the  test  series— as  I have  indicated  in 
the  body  of  my  statement,  sir — they  generally  are  in  agreement 
with  that  concept.  Perhaps  one  could  question  the  wisdom  of  doing 
things  like  that;  and  I think  that  is  perhaps  one  of  the  objectives 
that  your  subcommittee  is  looking  into. 

Mr.  Rogers.  I do  not  know  that  you  have  responded  to  the 
question,  I think  you  missed  the  point.  I am  saying,  who  was 
responsible  for  maintaining  all  of  the  records,  for  drawing  conclu- 
sions as  to  whether  there  was  exposure  from  analyzing  the  results, 
and  tying  it  all  together.  Was  everyone  just  kind  of  doing  it  on 
their  own? 

Major  Skerker.  The  responsibility  shifted.  We  start  out  in  1951, 
the  Atomic  Energy  Commission 

Mr.  Rogers.  Well,  suppose  we  just  keep  it  to  Smoky,  use  that  as 
an  example;  and  then  we  will  go  into  a broad  explanation  after 
that.  Why  not  just  tell  us,  who  was  responsible  for  Smoky,  where 
these  planes  flew  through  the  cloud  from  Tennessee,  the  Army  was 
involved,  AEC.  Now,  who  was  responsible? 

Major  Skerker.  In  Smoky  the  entire  radiological  safety  for 
ground  troops  rested  with  the  6th  U.S.  Army.  These  records  were 
processed  by  a team  from  the  Lexington  Army  Signal  Depot.  Those 
are  the  records  that  we  have  today.  They  have  in  fact  been  kept  in 
Lexington  on  microfilm.  Also,  in  the  early  1960’s  sometime  were 
sent  to  the  AEC  to  be  included  in  the  RIGO  file. 

Mr.  Rogers.  I see.  So,  you  have  no  idea  on  any  planes  that  flew 
there. 
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Mcgor  Skerker.  No,  sir,  I do  not  know  who  had  the  responsibility., 
for  the  other  services — not  for  the  other  services  associated  with 
Desert  Rock,  but  for  any  other  involvement  outside  of  Camp  Desert 
Rock,  other  than  the  AEC  had  at  Camp  Mercury  for  its  employees. 

Mr.  Rooers.  What  about  your  helicopters? 

Major  Skerker.  The  helicopters  were  part  of  Camp  Desert  Rock, 
sir. 

Mr.  Rogers.  So,  it  was  all  within  the  one  command. 

Major  Skerker.  Yes,  sir. 

Mr.  Rogers.  But  you  had  no  high-flying  planes. 

Mayor  Skerker.  That  is  correct,  sir,  we  did  not  have  any  bomb- 
ers. 

Mr.  Rogers.  And  you  made  no  requests  that  that  be  monitored. 

Mqjor  Skerker.  That  we  would  make  any  request — I do  not  quite 
understand  your  question,  sir. 

Mr.  Rogers.  After  the  atomic  bomb  had  been  dropped,  nuclear 
weapons,  when  you  said  the  planes  from  Tennessee  flew  through  it, 
the  cloud — for  the  monitoring,  I presume — you  had  made  no  re- 
quests. Do  you  know  where  the  request  came  from? 

Major  Skerker.  No,  sir,  I do  not.  It  was  not  actually  a Desert 
Rock  operation.  What  I am  trying  to  indicate  to  the  committee  in 
addressing  specifically  the  question  of  how  many  people  were  in- 
volved, I can  tell  you  what  the  records  say  about  the  Army  partici- 
pation and  those  people  under  the  wing  of  Camp  Desert  Rock.  I can 
tell  you  what  I know  about  the  AEC,  but  I cannot  tell  you  anything 
about  anyone  else  who  may  have  been  under  someone  else's  wing 
and  participated  in  atmospheric  nuclear  testing. 

Mr.  Rogers.  So,  you  are  saying  you  had  nothing  to  do  with  it,  no 
judgment,  no  coordination  at  all.  Is  that  my  understanding? 

Major  Skerker.  The  coordination,  presumably,  shoud  nave  been 
with  the  AEC. 

Mr.  Rogers.  Yes,  we  will  get  into  that  with  the  AEC.  But  it  was 
not  the  responsibility  of  the  Army  to  coordinate  anything  other 
than  your  own  troops  there. 

Major  Skerker.  With  the  exception  of  ground  forces  there,  sir, 
the  Army  did  not  have  any  functioned  responsibility  at  Desert 
Rock. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes,  Dr.  Carter. 

Mr.  Carter.  Under  whose  command  was  the  Tennessee  Air  Na- 
tional Guard? 

Major  Skerker.  I do  not  know  that,  sir. 

Mr.  Carter.  You  do  not  know  that.  Have  you- made  an  effort  to 
find  out? 

Mqjor  Skerker.  No;  I have  not,  sir. 

Mr.  Carter.  And  the  Air  Guard  unit  flew  at  20,000  feet.  Is  that 
correct? 

Major  Skerker.  They  hovered  at  20,000  feet  in  a flight  pattern 
about  30  to  35  miles  to  the  southest  of  ground  zero,  and  apparently 
some  time  shortly  after  detonation  flew  a photo  recon  mission. 

Mr.  Carter.  How  many  men  were  involved? 

Major  Skerker.  I believe  Dr.  Caldwell  has  knowledge  of  10. 

Mr.  Carter.  Dr.  Caldwell  you  say.  You  do  not  know  how  many 
men  of  the  Tennessee  Air  National  Guard  were  there? 
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Major  Skerker.  No,  sir,  I do  not. 

Mr.  Carter.  Do  you  know  how  many  men  have  developed  leuke- 
mia? 

Major  Skerker!  There  is  one  case  in  those  10,  I believe,  sir. 

Mr.  Carter.  There  is  one  case. 

Major  Skerker.  One  potential  case. 

Mr.  Rogers.  Well,  we  do  not  expect  you  to  have  to  report  on 
something  you  knew  nothing  about,  or  the  Army  knew  nothing 
about,  or  had  nothing  to  do  with.  So,  we  will  confine  it  to  those 
items  you  are  knowledgeable  about. 

Why  don’t  you  go  ahead  and  finish  your  statement?  I apologize 
for  interrupting. 

Major  Skerker.  Another  problem  with  determining  the  number 
of -people,  I would  like  you  to  refer  to  the  table  between  pages  17 
and  18  in  my  statement.  In  this  table  is  listed  the  number  of 
participants  for  each  of  the  Plumbbob  shots  from  various  services 
and  the  Canadian  Government. 

Dr.  Caldwell  had  requested  that  I look  specifically  at  project  50.8, ~ 
that  was  a radar  tracking  type  of  experiment,  and  try  and  deter- 
mine exactly  how  many  people  were  involved  in  that.  The  total  in 
the  tables  is  7,711.  You  will  also  note  that  there  are  essentially 
three  apparent  groups  of  people,  one  of  557,  one  of  105,  and  one  of 
50.  I have  determined  all  of  the  people  who  were  involved  in  that 
project  for  the  entire  Plumbbob  series,  and  the  total  comes  out  to 
749. 

There  are  basically  two  temptations,  sir.  One  is  to  say  that  the 
project  started  at  557,  drew  down  to  105,  and  then  to  50.  The  other 
would  be  to  say  that  perhaps  there  are  really  three  distinct  groups. 
But  the  number  of  749  is  a little  bit  bigger  than  that,  and  it 
suggests  that  people  were  going  in  and  out. 

The  reason  I bring  this  up  is  that  here  we  have  a total  20,103, 
and  that  is  our  only  knowledge  other  than  to  physically  go  ahead 
and  count  people  on  records  that  we  have,  and  in  so  doing  we  are 
going  to  find  that  this  is  an  overstatement.  That  is  suggested  by 
the  footnote,  incidentally,  it  says,  “Same  personnel  accumulative 
total.”  That  really  does  not  help  you  to  determine  how  it  was 
accumulated. 

So,  I have  basically  taken  the  position,  then,  when  asked  how 
many  people  were  involved,  until  we  can  identify,  for  example,  all 
of  Plumbbob  or  all  of  some  other  test,  is  to  go  with  a basic  number 
of  80,000,  which  I feel  represents  a reasonable  order  of  magnitude 
to  kind  of  scope  the  problem  for  the  Plumbbob  series. 

Concerning  radiation  safety,  sir,  I think  what  I have  tried  to  do 
objectively  in  my  statement  is  to  indicate  some  pluses  and  some 
minuses  as  to  troop  exposures,  radiation  safety  limits,  the  acciden- 
tal occurrences  of  fallout  where  it  had  not  been  anticipated,  and  so 
forth. 

When  you  look  at  all  this  and  consider  the  fact  that,  yes,  there 
were  film  badge  programs,  no  matter  that  in  some  cases  they  were 
inadequate,  they  did  not  cover  every  individual,  they  definitely 
utilized  radiation  dosimetry  instruments  that,  at  that  time,  were 
the  best  available.  The  ANPDR  27,  which  is  the  main  one  used  by 
the  Army,  has  gone  through,  essentially,  five  changes,  five  rede- 
signs. 
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We  do  see  that  not  only  were  radiation  safety  limits  established, 
but  we  also  see  that  there  were  operational  limits  established.  In 
other  words,  if  I have  a counter  that  could  only  measure  500 
mrem  per  hour  it  is  of  little  consequence  to  tell  me  that  I cannot 
accumulate  3 rem  total  dosage.  But  if  you  do  tell  me,  you  cannot  go 
into  a radiation  Held  beyond  500  mrem  per  hour,  you  set  a ration- 
al limit. 

In  that  sense  there  is,  I think,  reasonable  evidence  that  there 
was  a radiation  safety  program. 

On  the  other  side  of  the  fence,  if  you  look  at  the  known  cases  of 
overexposure,  accidental  occurrences  in  terms  of  fallout  going  in 
the  wrong  direction,  you  have  to  conclude  that  in  some  cases  these 
radiation  safety  programs  were  not  entirely  effective.  That  is  basi- 
cally whr  1 1 am  saying. 

Mr.  Rogers.  How  many  cases  of  overexposure  have  been  found? 

Major  Skerker.  On  Plumbbob,  prior  to  the  Smoky  Shot,  there 
are  10  in  the  Army  records.  On  the  Smoky  list  there  are  two  clear 
and  one  pretty  close,  so,  I count  that  as  three. 

Mr.  Rogers.  When  was  this  determined? 

Major  Skerker.  When  was  the  overexposure  information  deter- 
mined? 

Mr.  Rogers.  Yes. 

Msqor  Skerker.  The  knowledge  of  the  overexposures  around 
August,  because  I came  upon  them  in  the  list,  there  was  essentially 
an  affidavit  that  lists  10  people  and  says  they  were  overexposed. 
But  there  is  no  backup  documentation  in  the  file  that  really  ex- 
plains the  circumstances,  simply  that  there  were  10  that  were 
exposed  to  between  5 and  7 rem.  I came  across  that  in  doing  a 
detailed  search  of  the  files  in  August. 

The  other  three  became  apparent  as  I was  doing  the  list  and 
certainly,  we  know  they  exist. 

Mr.  Rogers.  Has  any  effort  been  made  to  track  down  these 
people? 

Major  Skerker.  No,  sir.  At  this  point  I have  not  made  an  effort 
to  contact  any  individual.  What  I have  tried  to  do  is  to  establish 
the  best  I can  who  was  there,  in  the  hope  that  if  you  give  this  to 
whomever  does  the  followup  study  and  has  the  resources  to  do  the 
legwork,  that  is  a place  to  start. 

Mr.  Rogers.  How  many  people  do  you  have  working  full  time  on 
this  project? 

Major  Skerker.  On  the  list,  myself. 

Mr.  Rogers.  One  person? 

Mqjor  Skerker.  Yes,  sir,  on  the  microfilm  records.  I also  get  a 
tremendous  amount  of  assistance  in  trying  to  track  down  health 
records  through  public  affairs,  who  makes  the  contacts  out  in  St. 
Louis. 

Mr.  Rogers.  How  many  people  do  they  have  devoted  full  time? 

Major  Skerker.  I have  one  main  contact  in  there. 

Mr.  Rogers.  One  man? 

Meyor  Skerker.  Yes,  sir. 

Mr.  Rogers.  So,  actually  there  are  two  of  you  trying  to  run  down 
these  people,  or  get  the  records. 

Major  Skerker.  Right,  sir. 
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Mr.  Rogers.  Because  you  are  not  making  any  attempts  to  contact 
them. 

Major  Skerker.  That  is  correct,  sir.  If  we  have  to  go  out  and 
contact  people,  we  would  certainly  need  a much  larger  force  to  do 
that  kind  of  legwork. 

Mr.  Rogers.  Have  you  done  any  similar  work  for  tests  in  other 
years? 

Major  Skerker.  Yes,  sir. 

Mr.  Rogers.  To  what  extent? 

Major  Skerker.  It  really  kind  of  varies.  I would  like  to  say 
something  about  the  volunteer  program  which  will  indicate  a small 
segment. 

Mr.  Rogers.  We  would  like  for  the  record 

Major  Skerker.  In  my  statement 

Mr.  Rogers.  Well,  let  me  finish  first.  I- will  tell  you  what  we 
want,  first;  it  may  be  that.  We  want  a complete  list  of  all  of  the 
exercises,  explosions,  and  the  troops  involved;  a complete  rundown 
of  those  records  as  to  the  numbers,  exposures,  and  so  forth.  And 
what  has  happened,  if  there  were  ever  notifications  by  the  Army  of 
this.  If  you  nave  made  any  attempt  at  all  to  notify  anybody— 
maybe  not  run  them  down.  Also,  we  want  to  know  the  number  of 
people  involved,  such  as  you  have  just  given  us,  if  that  varies  at  all. 
I think  that  would  be  helpful  for  tne  record. 

Mqjor  Skerker.  Alright,  sir. 

Once  of  the  things  I would  like  to  discuss,  since  it  has  been  the 
central  focus  of  today’s  hearings,  is  essentially  the  Smoky  paradox. 
I would  like  first  to  give  you  a very  brief  bit  of  arithmetic  that 
kind  of  explains  what  the  problem  is. 

Shot  Smoky  was  detonated  at  0530.  It  is  reported  that  personnel 
reached  the  500  mrem  per  hour  line  at  0915,  and  that  the  oper- 
ation was  terminated  at  0945;  Let  us  look  at  the  total  span  of 
events,  from  0530  to  0945,  that  is  4‘A  hours.  If  I was  standing  right 
here  being  exposed  to  500  mrem  per  hour  for  4Y*  hours,  I would 
have  received  2Vi  rem,  and  people  showed  up  with  exposures  great- 
er~than  that. 

In  effect,  what  I am  saying  is,  if  we  look  at  the  available 

Mr.  Carter.  Sir,  I would  like  to  know  the  number  of  hours  you 
said,  if  you  please. 

Major  Skerker.  Sir? 

Mr.  Carter.  The  number  of  hours  of  exposure. 

Major  Skerker.  Four-and-a-quarter  hours  from  the  time  of  the 
detonation  to  the  time  the  exercise  terminated.  That  is  assuming 
that  a man  was  instantly  in  the  high  radiation  field.  I use  that 
simply  to  illustrate  that  there  is  uncertainly  concerning  how  the 
people  got  the  exposures.  When  one  looks  at  the  film  badge,  we 
believe  the  film  badge  records  are  reasonably  accurate.  In  other 
words,  if  a man  shows  up  with  2.9  rem,  that  reasonably  that 
represents  2.9  rem  of  external  exposure. 

Mr.  Carter.  External  exposure? 

Major  Skerker.  Right,  sir,  not  internal.  There  is  no  way  of 
determining  the  internal  dose.  For  example,  I believe  Dr.  Sperling 
gave  some  testimony  yesterday  in  which  he  made  some  estimates 
of  the  internal  dose.  ' 

Mr.  Carter.  If  I may,  Mr.  Chairman? 
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Mr.  Rogers.  Yes. 

Mr.  Carter.  What  about  alpha  rays,  how  are  they  recorded? 

Msgor  Skerkbr.  No  way  of  determine  that,  sir. 

- Mr.  Rogers.  No  way  of  determining  those. 

Major  Skerkbr.  No,  sir. 

Mr.  Carter.  And  they  were  the  ones  that  were  in  the  dust, 
supposedly,  nearest  to  the  site,  nearest  to  ground  zero? 

Major  Skerkbr.  Well,  you  had  a mixture  of  alpha,  beta,  and 
gamma. 

Mr.  Carter.  All  of  them. 

Mtgor  Skerkbr.  The  proposition  is  basically  that  if  you  go  into  a 
mixed  radiation  field  from  a fission  device,  that  the  predominant 
radiation  is  gamma.  You  can  measure  that,  and  if  you  can  stay 
within  what  you  believe  to  be  a reasonable  amount— — 

Mr.  Carter.  But  you  really  do  not  know. 

Mayor  Skerkbr.  You  really  do  not  know;  that  is  correct. 

Mr.  Carter.  You  do  not  know  if  alpha  was  more  or  less  because 
there  was  no  way  of  measuring  it,  was  there? 

Major  Skerker.  No  way  of  measuring  it,  but  there  are  some 
physical  bounds. 

Mr.  Carter.  There  are  what? 

Major  Skerker.  There  are  some  physical  bounds  which  I cannot 
present  to  you  today.  In  other  words,  what  we  are  saying,  you 
know,  is  it  possible  to  have  an  alpha  dose  many  orders  of  magni- 
tude times  the  gamma  dose?  I would  say  there  is  obviously  some 
reasonable  physical  bounds  beyond  which  you  just  cannot  say  what 
would  happen. 

Mr.  Carter.  You  referred  to  Dr.  Sperling.  I believe  he  stated  that 
the  probable  alpha  dose  was  16  rem?  ■ 

Major  Skerker.  I recall  13.2  in  one  case. 

Mr.  Carter.  13.2?  I will  not  argue  over  2.8  rem.  But  much  higher 
than  your  standard  of  five-tenths  of  a rem,  or  500  mrem. 

Major  Skerker.  That  was  a localized  dose  to  the  bone  marrow, 
and  of  course  under  the  assumption  of  a good  deal  of  resuspension. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  You  may  proceed. 

Major  Skerker.  The  final  thing  I would  like  to  talk  about -is  the 
volunteer  program,  and  if  I may  just  read  my  last  page. 

During  five  tests,  Nancy,  Badger,  Simon,  Apple  II,  and  John, 
which  was  on  July  19,  1957,  trained  nuclear  effects  officers  and  one 
DA  civilian  GS-12,  volunteered  to  observe  these  detonations  at 
closer  range  than  any  other  troops  at  these  tests.  Men  were  given 
information  about  the  expected  yield  of  the  weapon  and  data  con- 
cerning the  terrain  and  meteorology.  Using  the  technical  effects 
manual  prepared  at  the  Command  and  General  Staff  School  each 
officer  derived  for  himself  what  he  believed  to  be  a safe  distance 
from  where  he  could  observe  the  detonation. 

After  each  of  the  volunteers  had  completed  his  computations  he 
met  with  members  of  his  group  to  arrive  at  a group  consensus  as  to 
how  far  away  they  were  willing  to  be.  The  £roup  decision  was 
presented  to  the  Camp  Desert  Rock  commanding  general  for  ap- 
proval. A trench  at  the.approved  distance  was  then  dug. 

On  the  Johij^shot,  which  is  a 2 kt  device  at  approximately  20,000 
feet,  six  observers  were  placed  at  ground  zero.  The  Army  Air 
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Defense  Command  commander  accepted  responsibility  for  their 
safety. 

On  both  the  Simon  and  Badger  tests  exposures  were  as  high  as 
16.3  rem  that  have  been  reported.  To  date — and  there  is  a change 
to  this  since  this  was  written — 24  of  the  43  volunteers  have  been 
identified  by  name. 

The  trenches  were  dug  at  the-following  distances: 

Nancy,  2,500  yards;  Badger,  2,000  yards;  Simon,  2,000  yards; 
Apple  II,  2,600  yards,  and  John  of  course,  there  was  no  trench. 

Well,  gentlemen,  this  concludes  my  statement.  I shall  be  pleased 
to  answer  any  questions  you  may  have  and  provide  any  data  you 
may  need  for  the  record. 

[Testimony  resumes  on  p.  266.] 

[Major  Skerker’s  prepared  statement  follows:] 
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MAJOR  ALAN  L.  SKERKER 
NUCLEAR  DIVISION 

STRATEGY,  PLANS,  AND  POLICY  DIRECTORATE 
OFFICE,  DEPUTY  CHIEF  OF  STAFF  FOR  OPERATIONS  AND  PLANS 
DEPARTMENT  OF  THE  ARMY 

Mr.  Chairman,  I wish  to  thank  this  sub-oomml ttce  for  the 
opportunity  to  present  you  and  the  American  public. 

Information  concerning  the  part lolpat Ion  of  military  forces 
In  Atmospherlo  nuolear  teat  programs  conducted  during  the 
1950*8  at  the  Nevada  Test  Site. 

I am  Alan  L.  Skerker,  a Major  In  the  Corps  of  Engineers, 
serving  In  the  Nuclear  Divisions  Strategy,  Plans  and  Policy 
Directorate  of  the  Office  of  the  Deputy  Chief  of  Staff  for 
Operations  and  Plans,  Department  of  the  Army. 

The  prlnolple  of  employing  military  foroes  In  conjunction 
with  atmospherlo  nuclear  tests  was  established  Jointly  by 
the  Servioes  to  provide  reallstlo  training,  enable  the 
testing  of  doctrinal  conoepts,  and  maximize  the  dissemina- 
tion of  nuolear  effects  knowledge  among  members  of  the 
Armed  Forces.  In  1955.  Major  General  Leland  S.  Stranathan, 
USAP  (Commanding  General,  Pleld  Command,  Armed  Forces 
Special  Weapons  Project)  wrote  of  the  AEC  and  DOD  cooperation: 

"There  are  three  primary  objectives  in  military  participation. 
First,  the  assurance  of  compatibility  of  AEC  developments 
with  DOD  weapons  systems.  Seoond,  the  acquisition  of  effects 
Information  for  military  use,  both  offensive  and  defensive. 
Third,  the  reduotlon  of  total  oosts  to  the  Government  by 
preventing  duplication  of  effort." 

"As  a secondary  objective,  test  detonations  are  used  to 
train  troops  to  oheok  our  weapons  delivery  systems  and  to 
try  to  discover  and  correct  weaknesses  In  our  techniques, 
taetlos,  and  equipment*  "Desert  Rook"  operations  and  par- 
ticipation by  some  tactical  aircraft  are  examples  of  programs 
for  this  purpose.  " 

Broad  statements  of  purpose,  though  perhaps  eloquent,  are 
superficial  for  these  can  not  address  the  detailed  objectives 
related  to  eaoh  test.  I will  have  some  further  comments 
on  Individual  tests  throughout  ray  testimony.  I have  selected 
this  quotation  for  a more  significant  reason.  The  last 
sentence  suggests  that  there  were  military  participants 
who  may  not  have  been  under  the  direct  wing  of  either  the 
Sixth  U.S.  Army* 8 Camp  D.esobr'Rook  headquarters  or  the 
Atomic  Energy  Commission,  We  now  know  that  In  195?,  the 
Tennessee  Air  National  Guard  flew  reconnaissance  missions 
at  SMOKY.  These  men  are  unaccounted  for  in  either  the  film 
dosimetry  reoords  of  the  Army  or  the  AEC  (DOB),  and  there 
are  likely  to  be  others  who  participated  in  a similar 
manner  In  prior  years. 
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My  diaoussion  of  mny  testa  will  be  brief*  l will  try  to 
focus  upon  the  information  most  pertinent  to  identifying 
that  test  as  a candidate  for  detailed  study*  On  other 
testa  I will  be  able  to  elaborate  In  more  detail* 

The  most  Important  Issue  is  the  status  of  the  health  of 
Individuals  who  participated  In  atmospheric  testing*  If 
an  Increased  risk  of  leukemia,  other  oanoers  or  related 
maladies  can  be  clearly  demonstrated  then  we  will  have 
a basis  for  attempting  to  establish  the  causal  mechanism* 

To  this  end  It  Is  Important  to  document  the  status  of 
dosimetry  reoords  and  other  documents  that  Identify 
participants*  I do  not  believe  It  possible  to  set  up  a 
follow-on  study  that  is  totally  independent  of  Service 
assistance  In  identifying  test  participants  because  In 
many  Instances  the  audit  trail  through  historical  documents 
Is  obtuse*  If  this  premise  is  acoepted  then  the  establish- 
ment of  a central  supervisory  body  is  essential  to  aehelve 
lnter-Servioe  and  Inter-Agency  responsiveness. 

Another  area  of  importanoe  that  I will  discuss  concerns 
the  radiological  safety  programs  that  were  established* 

I antloipate  considerable  discussion  in  these  hearings 
concerning  the  validity  of  film  badge  records  and  instru- 
ment surveys*  I caution  against  concluding  that  if  an 
inoreased  risk  of  leukemia  is  apparent  then  it  must  be 
the  result  of  unreoorded  or  improperly  sensed  high  radiation 
environments*  This  could  lead  to  years  of  continued  ignorance 
and  a missed  opportunity  to  learn  something  about  leukemia 
that  is  not  known  today.  I will  however  address  known 
overexposures  and  highlight  tests  and  circumstances 
where  the  likelihood  of  additional  overexposures  exists* 

A final  area  I will  dlsouas  is  the  participation  of  small 
groups  of  officers  who  volunteered  to  witness  nuclear 
detonations  at  distances  somewhat  closer  to  ground  zero 
than  other  participants* 

Desert  Rock  I 

The  first  use  of  Amy  ground  forces  in  conjunction  with  a 
nuclear  detonation  oeourred  on  November  1,  19*>1*  A 21  kt 
device  was  detonated  in  the  air  at  1417  ft  over  ground  zero. 
This  shot  was  designated  the  DOG  event  of  the  AKC  test  series 
Bus ter- Jangle* 

5266  personnel  assigned  or  attaohed  to  Camp  Desert  Rock 
witnessed  the  DOG  event  from  as  close  as  seven  miles.  A 
Battalion  Combat  team  of  883  individuals  moved  In  fiftoer. 
columns  to  £00h£ards  from  ground  zero.  The  cumulative 
exposure  limit  was  established  at  Z?  and  the  intensity 
beyond  which  no  movement  would  be  allowed  was  set  at  lr/hr. 
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The  ABC  retained  complete  control  of  radiation  safety,  and 
provided  15  monitors  who  moved  at  the  head  of  each  troop 
column  oarrying  the  AN/PDR-T1B  Ion-chamber  survey  meter 
with  a range  of  0 - 50r/hr.  An  additional  45  monitors 
from  the  Battalion  Combat  Team  aoooapanled  the  columns 
carrying  the  AN/PDR-27  Gelger-Muller  oounter  with  a range 
of  0 - 500mr/hr.  Other  Instrumentation  was'  carried  Various 
personnel  from  the  BCT  and  HI  Corps  staff. 

The  limit  of  lr  Is  cons latent^ permissible  laboratory  and 
Industrial  exposures  as  summarized  In  the  "Handbook  of 
Atomic  Weapons  for  Mddlcal  Offloers"  prepared  by  the  Armed 
Porces  Medical  Policy  Council  for  the  Departments  of  the 
Army,  Navy,  and  Air  Porce  and  published  under  the  auspices 
of  the  Armed  Porces  Special  Weapons  Project  In  June  1951. 
Though  Intended  for  occupational  workers  exposed  throughout 
their  lifetime,  standard  (3)  concerning  external  radiation 
states: 


"Individuals  working  with  external  radiation 
for  short  period  not  to  exceed  2 years. 

1.25  r/month  - single  exposure  allowable  If 
no  further  exposure  that  month." 

Pllm  badges  of  Dupont  type  #553 • having  a range  of  .l-250r 
were  Issued  to  eaoh  observer,  service  participant,  and 
member  of  the  maneuvering  Battalion  Combat  Team.  Approximately 
3%  of  these  badges  were  not  turned  In,  damaged,  opened, 
or  lost.  The  highest  exposure  of  Desert  Rock  personnel 
was  reported  to  be  320  mr.  A REECO  list  of  film  badge 
records  from  1951  contains  many  higher  exposures,  none  of 
which  appear  to  be  military  participants.  The  records  of 
those  persons  clearly  Identifiable  as  military  are  consistent 
with  the  averages  of  several  tens  of.mllllrem  reported  r0r 
the  different  groups  of  Desert  Rock  participants,  ^here 
Is  an  Implicit  assumption  in  this  statement,  which  needs 
to  be  clarified. 

The  battalion  combat  team  personnel  received  two  badges* 

One  of  these  they  placed  along  with  their  equipment  in 
a prepared  defensive  position  dug  prior  to  the  detonation 
in  the  violnlty  of  ground  zero.  The  other  film  badge  was 
worn  on  the  day  of  the  exercise.  In  the  REECO  file  there 
are  military  participants  with  two  badge  records,  one  a 
low  reading  of  several  tens  of  railllrem  and  the  other  a 
record  about  five  to  ten  times  higher.  These  men  are  not 
identified  by  unit  and  the  reported  numbers  do  not  exactly 
matoh  those  of  the  battalion  combat  team  though  there  is 
a close  correspondence.  Thus  the  validity  of  the  state- 
ment that  the  records  and  reported  exposures  are  consistent 
depends  upon  the  validity  of  the  assumption  that  the  higher 
of  the  two  badge  readings  was  the  one  left  in  place  on  the 
defensive  position  when  the  device  was  detonated. 
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The  objectives  of  Desert  Rock  I were  to: 

1«  Indoctrinate  troops  in  the  taotlcal  employment  of 
atomic  weapons  and  In  essential  physical  protection 
measures* 

2,  Test  the  effect  of  the  explosion  on  many  types  of 
ground  foroe  equipment  and  deployment  with  varying  decrees 
of  protection* 

As  part  of  the  first  objective,  the  Human  Resources  Research 
Office  (HumRRO)  of  George  Washington  University,  operating 
under  oontract  with  the  Army,  conducted  a psychological 
study  of  troop  reactions  to  an  atomic  explosion* 

The  HumRRO  report  provides  this  narrative  description  of 
instructions  issued  Just  prior  to  the  detonation  with 
the  men  in  position  7 miles  from  ground  zero*  At  H-5 
minutes,  the  report  states  that  the  men  were  told: 

"Turn  and  sit  down*  Pace  South. ...  Leave  room  so  you  can 
turn  after  the  nuclear  explosion  in  sitting  position  until 
the  blast  wave  passes,  which  will  be  approximately  30  seconds 
after  the  explosion.  You  will  turn  approximately  2 to  3 
seconds  after  the  burst  on  ray  command.  The  noise  will  be  a 
crack  or  rumble  as  we  told  you  in  the  orientation...",  then 
at  H plus  2 seconds  they  were  ordered:  "Turn  in  position, 
stay  seated*  The  Hast  will  be  here  in  15  seconds."  About 
forty  seconds  later  the  report  states  that  the  men  were 
ordered  to  stand  up  and  look  at  the  cloud. 

During  the  hour  following  the  burst.,  the  participating 
troops  waited  for  the  AEC  to  complete  monitoring  radiation 
intensities  and  give  the  clearance  for  the  operation  to 
proceed • 

The  HumRRO  report  offers  this  observation  concerning  the 
the  Desert  Rock  I maneuver: 

"Under  the  restrictions  set  by  the  Atomic  Energy  Commission, 

It  was  difficult  to  make  the  maneuver  realistic.  The  usual 
performance  requirements,  such  as  the  use  of  weapons,  the 
opposition  to  a simulated  "enemy",  and  mock  corabat,  were 
absent.  The  troops  moved  across  the  terrain  at  each  emplacement 
in  single  files,  a formation  likely  to  render  them  highly 
vulnerable  to  enemy  fire,  if  there  had  been  any.  Thus, 
the  men's  estimate  of  the  vulnerability  of  the  "enemy" 
depended  chiefly  on  their  observation  of  damage  to  equipment." 
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"By  all  accounts,  this  phase  of  the  operation  appear?  to 
have  been  disappointing  to  the  troops.  There  were  no  buildings 
near  ground  zero,  and  the  sparse  vegetation  of  the  desert 
provides  a less  spectacular  target  to  the  A-bomb  than  struc- 
tures do,  Moreover,  damage  at  the  emplacements  was  not  com- 
parable to  the  damage  rendered  to  a target  more  likely  to 
be  bombed  under  actual  conditions  of  combat.  Indeed,  In 
General  John  B.  Hul^s  later  estimation,  the  troops  of 
Exercise  Desert  Rock  I "were  there  purely  as  observers 
and  there  was  no  tactical  problem  Involved.1*  " 

I presume  this  observation  was  held  by  others  because  in  the 
years  of  subsequent  atmospheric  nuclear  testing  there  was 
a trend  towards  Increased  participation  of  military  forces 
In  tactical  maneuvers.  Along  with  this  trend  there  occurred 
a shift  In  radiation  safety  responsibilities  from  the  AEC 
to  the  Service  troop  unit  commanders. 

Since  the  Desert  Rock  I exercise  Is  the  most  highly  controlled 
of  these  tests  it  is  Important  to  Include  these  participants 
In  a subsequent  follow-on  study.  If  an  increased  Incidence 
of  leukemia  were  to  be  found  among  this  group  It  would 
suggest  the  likelihood  of  something  other  than  a high 
radiation  exposure  as  the  oause. 

Desert  Rock  II  and  III 

Desert  Rook  II  and  Desert  Rock  III  appear  to  be  less  significant 
from  the  standpoint  of  troop  participation.  The  AEC  retained 
control  of  radiation  safety,  although  the  limiting  total 
exposure,  approved  by  the  AEC,  was  Increased  to  3 R,  The 
operational  limit  of  1 r/hr  maximum  Intensity  remained  in 
effect. 

Desert  Rock  II  occurred' In  conjunction  with  the  SUGAR  event 
of  19  November  1951*  A 1,2  kt  device  was  detonated  at  4 ft 
above  the  surface.  There  was  no  troop  maneuver.  Participants 
were  drawn  from  Camp  Desert  Rock  support  units  who  prepared 
instrumented  equipment  and  emplacements.  An  observer  program 
is  mentioned  but  there  is  no  record  of  who  or  how  many  individuals 
may  have  been  involved.  At  this  time  all  that  can  be  identified 
are  25  service  and  support  units  and  the  names  of  25  Individuals 
on  the  Desert  Rock  staff.  Since  the  REECO  list  from  1951 
contains  6,679  records  It.  is  possible  that  some  Desert  Rock  IT 
personnel  are  included. 

Desert  Rock  III  was  a cratering  shot  that  occurred  on  29  Nov 
1951*  A 1.2kt  device  was  burled  17  ft  below  the  surface. 

Sixty  personnel  were  reported  to  have  participated  In  an 
observer  program,  Ne  have  a list  that  Identifies  62  individuals. 
Observers  witnessed  the  detonation  from  5«9  miles  and  at 
M+3  minutes  returned  to  Camp  Desert  Rock,  Porty-flve  hours 
after  the  detonation  the  observer  group  returned  to  view  the 
display  areas. 
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Desert  Rook  IV 

Desert  Rock  IV  coincided  with  the  ABC  Turabler/Snapper  series 
of  detonations*  Troop  participation  occurred  In  conjunction 
with  four  shots,  with  ground  forces  from  the  Army  and  Karine 
Corps.  During  this  exercise  the  Army  was  given  Increasing 
responsibility  for  radiation  safety.  The  maximum  permlssable 
exposure  was  established  at  3 r*  Individual  film  badges  are 
reported  to  have  been  issued  to  each  participant;  to  have 
been  processed  by  the  Test  Command,  Armed  Forces  Special 
Weapons  Project,  and  records  of  Individual  dosimetry  forwarded 
to  the  participants  home  station  for  Inclusion  In  his  medical 
records,  A central  repository  for  this  dosimetry  data 
probably  does  not  exist.  The  REECO  dosimetry  data  for  1962 
Includes  2770  names  while  the  total  Service  participation 
In  this  exercise  is  reported  to  be  7224. 

The  first  of  the  Desert  Rock  IV  troop  maneuvers  ocourred  In 
conjunction  with  the  Charlie  event  on  22  April  1962.  ‘Troops 
observed  a 31  kt  device  detonated  at  3447  ft  above  ground 
zero,  from  entrenchments  7000  yards  from  the  ground  zero. 

Other  observers  who  did  not  participate  In  the  troop  maneuver 
viewed  thj  detonation  from  10  relies  away,  believed  In  the 
vicinity  of  News  Knob. 

At  0920  participants  were  ordered  into  foxholes  and  trenches. 
The  Exercise  Director  ordered  participants  to  kneel,  cover 
their  faces  with  their  hands,  and  lean  against  the  forward 
wall  of  the  trenches  and  the  foxholes.  At  H+3  seconds. the 
command  was  given  to  raise  and  look  at  the  fireball.  Approx- 
imately 15  seconds  later  the  blast  wave  arrived.  At  0955, 
twenty  five  minutes  after  the  detonation  Array  CBR  monitors 
moved  towards  the  direction  of  ground  zero  survey  the  area 
across  which  the  troops  were  to  move.  At  1026  these  monitors 
Informed  the  Exercise  Director  that  it  was  safe  for  personnel 
to  advance.  At.  1029  the  Exercise  Director  ordered  the 
Airborne  Infantry  Jump  Company  to  execute  lt9  mission  and  at 
1030  the  ground  forces  moved  forward  by  truck  to  view  the 
static  display  area  while  at.  1116  the  Airborne  maneuver 
north  of  ground  zero  was  comoleted.  It.  is  believed  that 
both  ground  and  airborne  units  converged  towards  ground 
zero  approaching  as  close  as  175  yards,  equivalent  to 
1162  yards  from  the  detonation  center. 

We  do  not  know  what  part  of  the  7224  participants  participated 
in  tnls  maneuver. 

On  1 Kay  1952,  the  Marine  Corps  participated  In  a ground 
maneuver  In  conjunction  with  the  DOG  shot,  a 19kt  detonation 
from  a height  of  1040  feet.  An  Array  control  group  drawn 
from  the  Camp  Desert  Rock  Cadre  provided  radiation  safety  - 
control  for  the  Karine  movement.  Monitors  from  the  Marine 
Corps  assisted. 
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On  both  the  Chart  in  and  bo*  shots  monitor  In*  of  the  route 
of  advance  was  done  by  the  participating  troops  under 
ABC  supervision.  Beginning  with  the  third  shot  of  the 
Desert  Rook  IV  series  a further  transition  occurred  and 
the  Ar«y  was  permitted  to  monitor  the  route  of  advance 
without  ABC  supervision. 

The  POX  event,  an  II  kt  shot  from  a 300  foot  tower  Involved 
Army  troops  from  the  ?01at  Armored  Infantry  Battalion.  1st 
Armored  Division  and  approximately  500  Individual  observers 
from  all  major  Continental  Armies.  This  exercise  occurred 
on  25  Kay  1952  and  oonsleted  of  an  administrative  movement 
forward  towards  ground  zero  from  entrenchments  at  7000  yards. 

HumRRO  administered  a psychologically  oriented  test  to 
the  troops  of  the  Armored  Division.  The  stated  purpose 
for  this  phase  of  the  exerolse  was  to  make  a "psychological 
evaluation  of  the  reactions  of  participant,  troops  to  various  - 
aspects  of  their  total  maneuver  experience. " 

Seven  areas  were  Investigated  by  HumRRO* 

*(1)  Information  about  Atomio  Effeote  Prom  the  viewpoint 
of  the  military  oommander.  troops  participating  in  an 
atomic  maneuver  must  possess,  at  minimum enough  information 
for  safety  and  for  confident  execution  of  their  duties." 

"(2)  Pear  Reactions:  If  troops  are  afraid,  their  general 

efficiency  may  be  affected  In  any  of  several  ways.  The 
range  of  possible  reactions  In  atomio  warfare  might  extend 
from  highly  undesirable  disruption  of  behavior,  as  in  panic, 
to  such  desirable  behavior  as  caution,  forcefullness.  and 
the  like." 

"(3)  Confidences  If  men  lack  confidence  In  their  own  fighting 
ability.  In  their  leaders,  and  in  the  atomic  scientists  who 
prescribe  rules  for  the  use  of  weapons,  they  can  hardly  be 
expected  to  perform  at  maximum  efficiency  In  aotlon.  It 
seemed  reasonable  to  suppose  that  familiarizing  men  with 
atomic  weapons  and  demonstrating  that  much  weapons  could 
be  used  with  safety  would  Increase  troops1  conf ldence." 

"(4)  Adjustment  to  the  Army:  The  effects  of  the  maneuver 

on  the  troops*  general  satisfaction  with  Army  life  and  on 
their  feelings  about  their  unit  were  considered  Important 
Indicators  of  changes  in  morale." 


33-191  0-79-17 


248 


M ( 5)  Attitude  toward  the  Maneuver;  It  was  thought  that  changes 
In  troops 1 estl mates  of  how  wall  the  maneuver  waa  conducted 
and  their  opinions  of  Its  utility  as  a training  device 
would  indicate  changes  In  morale,  and  receptivity  to  train- 
ing during  the  exercise* " 

"(6)  Willingness  to  Volunteer:  Quite  aside  from  the  question 

of  whether  the  man  who  enters  dangerous  situations  voluntarily 
will  always  perform  better  than  the  man  who  does  not  volunteer, 
willingness  to  volunteer  Is  generally  conceded  to  be  a desirable 
behavior  from  a military  standpoint, M 

"(7)  Post-Maneuver  Dissemination  of  Information  and  Attitudes: 
The  Army  recognizes  that  atomic  maneuvers  can  have  a potentially 
great  Influence  on  non-participants  through  the  dissemination 
of  facts  and  attitudes  after  the  participant  troops  and 
observers  have  returned  home  from  such  maneuvers." 

The  conclusions  reached  by  HuraRRO  are  both  positive  and 
negative.  The  following  examples  are  olted  to  indicate 
this  balance: 

"The  proportion  of  men  who  Indicated  a willingness  to 
volunteer  to  view  the  detonation  from  4 miles  and  3 miles 
Increased  after  the  detonation  and  this  level  was  maintained 
three  weeks  later." 

"There  was  no  evidence  of  the  troops  performance  being 
disrupted  by  fear." 

Conclusions  concerning  Information  gained  by  troops  were 
mixed.  "Most  consistent  gains  In  Information  from  the 
various  briefings  were  in  those  areas  having  to  do  with 
personal  Injury  rather  than  those  Involving  less  personally 
relevant  nuclear  effects." 

Little  change  was  effected  In  either  attitudes  or  Information 
gained  by  non-part lclpants.  The  report  restates  the  conclusion 
reached  In  the  1951  HumRRO  report:  "word  of  mouth  communication 
between  participant  and  non- partial pant  troops  was  no  more 
effective  In  disseminating  correct  facts  than  it  was  In 
Influencing  attitudes." 

The  last  event  of  the  Desert  Rock  IV  series  was  the  GEORGE 
shot  on  1 June  1952.  This  was  a 15  kt  shot  from  a 300  foot 
tower.  There  were  reported  450  observers  in  addition  to 
participating  troops  who  advanced  from  trenches  at  7000  yards 
towards  ground  zero  Immediately  following  the  arrival  of  the 
blast  wave.  Radiation  safety  on  this  shot  was  completely 
delegated  to  the  Army  by  the  A EC.  A forward  movement  limit 
of  500  mr/hr  was  established.  This  lowered  limit  was  required 
because  the  range  of  the  AN/PDR  2?  was  0 - 500mr/hr.  At 
about  500  yards  from  ground  zero  this  maximum  permlssable 
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Intensity  was  reached  and  the  advancing  troops  are  reported 
to  have  shifted  laterally  to  avoid  the  high  Intensity  regions 
and  proceeded  to  1?5  yards  from  ground  zero  from  another 
d Irect  Ion. 

The  guidelines  for  radiation  exposure  in  1952  are  believed 
to  have  been  0,3  R/wk  for  continuous  exposure*  In  the 
technical  manual  TM  ll-55**3«  "Rad lac  Set.  AN/PDR-27"  the 
following  Is  found  under  the  heading  Radiological  Safety 
Warning:  "All  personnel  working  In  high  intensity  levels 

of  radioactivity  must  exercise  caution  to  prevent  bodily 
damage.  While  the  radiation  from  radioactive  substances 
usually  can  not  be  seen  or  felt,  prolonged  or  intensive 
exposure  may  result  In  serious  damage.  Three  tenths  of 
a roentgen  per  week  (.3R/wk)  Is  considered  to  be  the  maximum 
amount  of  such  radiation  which  can  be  absorbed  continuously 
each  week  as  a peace  time  tolerance  dose."  This  is  from 
an  August  1952  edition  of  this  manual. 

Radiation  exposure  guidelines  in  the  civilian  scientific 
community  have  historically  been  based  upon  avoiding  long 
term  continuous  exposures  that  would  reach  high  dose 
accumulations  at  which  the  risk  of  deleterious  effects 
was  considered  demonstrable.  The  change  In  the  ICRP 
guidelines  from  weekly  to  yearly  exposure  limits  In  195& 
for  example,  was  clearly  neant  "to  permit  flexibility" 

In  determining  short  term  exposure  rates.  A total  dose 
of  3 R per  test  series  for  a participant,  in  the  absence 
of  other  exposures  during  the  year  would  on  that  basis 
be  consistent  with  *3R/wk  continuous  permlssable  exposure 
throughout  the  year. 

The  radiological  safety  regulations  are  reported  to  have 
been  established  by  Headquarters  Test  Command,  APSWP, 
Rad-Safe  Group,  in  a letter  dated  24  March  1952,  subject 
"Radiological  Safety  Regulations." 

Procedures  taken  to  meet  the  APSWP  requirements  Included: 

a.  Issuance  of  film  badges  to  all  personnel  moving  Into 
the  forward  area.  Processed  film  badges  were  turned  into 
APSWP  where  the  recorded  dosage  was  forwarded  to  the  Camp 
Desert  Rook  Surgeon  and  then  forwarded  to  the -Individual’s 
home  station. 

b.  Camp  Desert  Rock  furnished  monitors  to  survey  the  entire 
routes  of  approach  to  and  through  contaminated  areas,  for 
observer  groups  on  shot  day,  and  Individuals  or  work  parties 
on  other  days. 

c.  Providing  for  decontamination  of  personnel  and  vehioles. 

Since  It  was  recommended  at  the  conclusion  of  the  series 
that  a Chemical  Service  Company  be  assigned  to  Camp  Desert 
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Rook  for  all  future  exercises  In  order  to  provide  adequately 
trained  monitor  and  decontamination  personnel;  and,  that  a 
Radiological  Defense  Engineer,  MOS  7330,  be  assigned  In 
all  future  exercises  to  give  technical  advice  to  the  exercise 
director  and  his  staff,  it  must  be  presumed  that  these 
functions  were  preformed  by  Camp  Desert  Rock  cadre  or  AFSWP 
personnel. 

Desert  Rock  V 


The  spring  of  1953  marked  the  third  occasion  on  which  maneuvers 
were  conducted  by  the  Services  in  conjunction  with  atmospheric 
testing. 

Troops  participating  In  the  Desert  Rock  V exercises,  in 
contrast  to  previous  exercises,  came  as  Individuals  or 
small  groups  from  various  posts  throughout  the  U.S.  Pew 
Integral  units  participated.  The  assembly  of  a complete 
list  of  participants  will  for  this  reason  be  extraordinarily 
difficult,  and  we  may  not  be  able  to  assemble  a complete 
record  at  all.  Personnel,  upon  arrival  at  Desert  Rock,  were 
assigned  to  Provisional  Combat  Teams. 

These  Provisional  Battalion  Combat  Teams  were  given  various 
types  of  orientation  prior  to  participating  In  the  maneuver. 

The  Special  Instructor  Group,  Camp  Desert  Rook,  provided 
a four-hour  block  of  Instruction  that  included  a security 
briefing,  lectures  on  the  effects  of  atomic  weapons  and 
the  protective  measures  against  those  effects,  and  an 
orientation  concerning  the  events  on  shot  day. 

After  this  instruction  the  men  were  taken  by  truck  to  the 
forward  area  for  a rehersal  of  the  maneuver.  They  were 
shown  how  to  enter  the  trenches,  oriented  on  the  terrain, 
and  acquainted  with  the  various  commands  they  would  be 
expected  to  fdlow  on  the  shot  day.  Prom  the  trench  area 
they  moved  to  the  equipment  display  area  to  observe  IteTS 
set  out  prior  to  being  damaged  by  the  nuclear  detonation. 

The  first  of  the  Desert  3ock  V exercises  occurred  on  1? 

March  1953*  A 16  kt  device  designated  the  ANNIE  event  was 
exploded  on  a 300  foot  tower.  There  were  l?4l  participants. 

Two  Provisional  Battalion  Combat  Teams  observed  the  detonation 
from  trenches  at  3500  yards.  Fifteen  minutes  afterwards 
the  men  moved  forward  through  the  dust  to  an  objective 
1200  yards  from  ground  zero.  Prom  there  they  and  the 
observers  viewed  the  equipment  display  area,  approaching 
to  700  yards  from  ground  zero.  It  was  reported  that  there 
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ware  some  control  problems  keeping  the  monitors  Prom 
advancing  too  far  forward  of  the  troop  body. 

On  24  March  1953  the  Nancy  event,  a 24  kt  device  was 
detonated  from  a 300  foot  tower.  Participation  in  this 
event  was  2848  military  and  16  civilians.  On  22  March 
1953  the  observer  group  had  entered  the  ANNIE  equipment 
display  area.  The  levels  of  residual  activity  have  not 
yet  been  Identified.  Por  the  NANCY  shot,  observer  trenches 
were  located  at  4000  yards.  A wind  shift  blew  the  radio- 
active cloud  over  the  trenches  where  the  dose  due  to 
cloud  passage  Is  reported  to  be  18  mr,  The  Provisional 
Battalion  Combat  Team  launched  their  attack  three  minutes 
after  the  explosion  and  moved  to  between  500  and  700 
yards  ground  zero.  There  was  heavy  fallout  in  the  maneuver 
area  and  an  Intensity  of  l4r/hr  at  some  unknown  point, 
was  reported.  The  CBR  monitors  proceeded  Into^the 
contaminated  area  without  giving  any  Indication  of  their 
readings  to  their  commanders.  Upon  the  direction  of 
the  Rad-Safe  Officer  units  were  withdrawn  but  the  unit, 
commanders  experienced  difficulty  In  withdrawing  their 
forces, 

Pllra  badges  were  not  Issued  to  each  man.  The  allocation 
of  badges  was  one  per  platoon  and  one  per  observer  bus 
load.  This  was  done  because  the  film  doaimetrf  «eotlon  ' 
could  not  keep  up  with  the  workload. 

The  NANCY  shot  should  receive  a priority  effort  In  the 
followup  program.  The  Identification  of  participants 
will  be  particularly  difficult  since  they  came  from  units 
In  the  2d,  3rd,  5th,  and  6th  Armies. 

The  BADGER  event  of  18  April  1953  was  a 23  kt  device 
detonated  from  a 300  foot  tower.  This  was  predominately 
a Marine  Corps  exercise.  Participants  reported  are  2??.l 
military  and  10  civilians,  'the  2d  Marine  Corps  Provisional 
Atomic  Energy  Brigade  was  formed  from  two  battalions,  the 
1st  Bn/  8t.h  Marine  Division  and  the  2d  Bn/  3rd  Marine  Division. 
These  units  were  entrenched  at  4000  yards  from  ground  ze^o 
at  the  time  of  the  detonation.  A wind  shlf*  blew  fallou” 
over  the  eastern  portions  of  ♦'he  trenches.  Shortly  after 
the  maneuver  began  the  1st  Battalion  was  taken  out  of 
action  since  6R  was  recorded  on  their  pocket  dosimeters. 

As  with  the  NANCY  event,  *hls  shot  has  considerable 
potential  for  over-exposures.  Since  most,  of  the  participants 
came  from  organized  units  it  may  be  much  simpler  to  construct 
a participant  list  for  this  exercise  than  others  In  the 
Desert  Rock  V series. 
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The  SIMON  shot  of  43kt  from  s 300  foot  tower  occurred  on 
25  April  1953.  3102  military  and  24  civilians  were  entrenched 

at  4000  yards.  The  observer  group.  on  23  April,  viewed  the 
static  display  area  from  the  BADGES  event  of  18  April. 

Two  Provisional  Battalion  Combat  Teams  were  organized 
from  personnel  of  the  2d,  4t.h,  5th,  and  6th  Armies. 

Fallout  affected  the  trench  areas  but  the  total  dose  Is 
reported  to  have  beer.  25  nr  and  less.  The  eastern  Battalion 
Combat  Team  encountered  higher  Intensities  than  did  the 
western  BCT.  The  advance  Is  believed  to  have  been  halted 
at  the  2.5  R/hr  Intensity, 

The  ENCORE  event  occurred  on  8 May  1953.  A 27  kt  device  was 
alrburst  at  2425  feet  above  ground  zero.  3049  military  and 
21  civilians  were  entrenched  at  9800  yards  from  ground  zero. 
Two  Provisional  Battalion  Combat  Teams  were  again  deployed 
In  the  maneuver  with  two  platoons  of  60  Individuals  belntr 
airlifted  to  an  objective  4$00  yards  from  the  trenches. 

The  forces  attacked  through  ground  zero  at  1 hour  after 
the  detonation  reporting  an  intensity  of  260  mr/hr,  and 
after  reaching  a second  objective  moved  to  view  an  equipment 
display  area. 

The  280  mm  Atomic  Cannon  was  operationally  test  fired  on 
.25  May  1953*  The  15  Kt  projectile  detonated  at  524  feet  In 
the  air.  This  event  was  named  the  GRABLE  shot.  This  test 
firing  was  observed  by  3228  military,  and  31  civilians  from 
entrenchments  at  5000  yds  from  ground  zero.  Eleven  minutes 
after  the  detonation,  two  battalion  combat  teams  attacked 
towards  objectives  at  65OO  and  8000  yards  from  ground  zero 
and  then  continued  towards  the  display  area.  One  BCT  could 
not  observe  the  displays  due  to  a dust  storm  which  severely 
limited  visibility. 

Three  other  tests  occurred  as  part  of  the  UPSHOT- KNOT HOLE 
series.  On  one  there  was  no  military  partlclpot Ion.  The 
two  others  were  witnessed  by  63  and  135  observers.  t0mi 
participation  in  Desert  Rock  V was  17. 696  from  all  the 
Services:  Army  - 13.364,  Navy  k Marine  Corps  - 2,921, 

Air  Foroe  - 1,273.  Civilians  f ~om  each  military  department  - 
139.  The  number  of  participants  for  the  GRABLE  shot  probably 
do  not  Include  792  VIP  observers,  and  the  figure  for  the 
ANNIE  event  includes  30  civilians.  If  these  two  latter 
adjustments  are  made,  then  the  Individual  test  figures 
are  short  by  39  military  and  7 civilians  from  the  quoted 
totals.  These  may  be  personnel  assigned  to  Camp  Desert 
Rock  who  did  not  participate. 
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"The  mission  of  Desert  Rook  V was  to  provide  indoctrination 
training  in  tactical  operations  featuring  tactical  employ- 
ment of  atomic  weapons;  to  provide  training  in  essential 
physical  protective  measures;  to  provide  Indoctrination 
training  for  participating  troops  and  troop  observerson 
the  effects  of  an  atomic  explosion  on  animals  and  equipment; 
to  demonstrate,  within  limits  or  restrictions  established 
by  A5C  and  APSWP,  Influence  or  modifying  effects  of  atomic 
weapons  on  field  fortifications  and  defensive  structures;  to 
measure  the  ability  of  trained  staff  officers  to  estimate 
target  damage;  and  to  observe  psychological  effects  on 
Individuals  resulting  from  atomic  explosions. " 

"The  U.S.  Army  was  given  complete  responsibility  for 
radiological  safety  of  participating  military  personnel. 
Permission  was  given  for  troops  to  maneuver  toward  and 
around  ground  zero  without  restriction  as  long  as  there 
was  no  interference  with  AEC  instrumentation  lines  or 
APSWP  test  displays." 

Concerning  the  radiological  safety  program  the  following 
was  reported: 

"The  Directive  for  Exerolse  Desert  Rook  V,  Issued  by  OCAPF,* 
made  the  Exercise  Dlreotor  solely  responsible  for  providing 
radiological  safety  for  all  participants  In  the  exerolse." 

"The  Directive  provided  the  Exercise  Director  with  criteria 
to  be  used  In  exposing  participants  to  atomic  weapons 
effects.  These  criteria  provided  for  a maximum  permissable 
dosage  of  six  (6)  roentgens  for  the  exercise." 

"Based  upon  the  above  criteria  the  Rad-Safe  Officer  prepared 
an  SOP  for  Radlologioal  Safety  covering  all  operations  In  *he 
forward  area.  These  procedures  prescribed  the  use  of  rad  lac 
Instruments  and  film  badges,  monitoring  requirements  and 
decontamination  regulations." 

"Prior  to  each  shot  the  Radiological  Safety  Section  conducted 
a school  for  monftora  selected  by  the  participating  BCT*s. 
During  the  maneuver  following  each  shot  these  monitors 
checked  for  nuclear  radiation  in  the  area  used  by  their 
respective  units.  In  addition,  the  Rad-Safe  officer  and 
his  monitors  surveyed  the  entire  maneuver  area,  reported 
Intensity  levels  to  the  exerolse  Director,  and  exerolsed 
overall  radlologioal  safety  control." 


* Office  of  Chief  of  Army  Field  Forces 
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Desert  Rock  VI 


Desert  Rock  VI  coincided  Kith  Operation  Teapot  during  which 
there  were  15  detonations  between  18  February  and  15  May  1955* 
On  three  of  these  shots  there  was  no  military  participation 
from  Camp  Desert  Rock  reported.  On  two  shots  there  were 
large  military  maneuvers,  one  by  the  Marine  Corps  and  the 
other  by  the  Army,  On  the  remaining  ten  shots  participation 
varied  between  45  and  104?  individuals  limited  almost 
entirely  to  the  observer  Indoctrination  program,  A total 
of  8185  military  from  each  of  the  Services  took  part  in 
Desert  Rock  VI, 

The  Marine  Corps  r v- te*  ver  was  held  in  conjunction  with  the 
BEE  event,  22  March  1955,  employing  an  8 kt  device  detonated 
from  a 500  foot  tower.  The  total  participation  In  this 
test  was  2269.  Test  participants  observed  this  shot  from 
trenches  at  35oo  yards. 

The  APPLE  II  event,  5 May  19  55  was  a 29  kt.  device  detonated 
from  a 500  foot  tower,  1919  participants,  predominately 
from  the  Army  took  part  in  a combined  arms  maneuver  and 
a test  of  regimental  communications.  There  was  a small 
*roup  of  participants  from  the  Air  Force  (2^), 

Film  badges  for  Desert  Rock  VI  were  Issued  on  the  basis 
of  one  per  permenant  party  observer,  one  per  VIP,  one 
per  squad  of  official  observers,  one  per  tank  crew,  and 
one  per  individual  not  in  a group,  No  central  repository 
of  dosimetry  records  has  been  found,  but  there  is  evidence 
that  exposure  records  were  forwarded  to  the  individuals 
home  station  for  Inclusion  in  his  medical  records. 

Overexposures  reported  are:  9?  persons  between  3R  and  6R; 

15  persons  between  6R  and  20R;  and  2 persons  greater  than 
20R,  The  largest  exposure  is  not  known,  nor  are  the 

individuals  who  received  the  above  exposures,  identified, 

I would  like  to  digress  a moment  on  how  I have  viewed  my 
role  and  the  priorities  of  tasks  as  I perceive  them.  Early 
in  my  conversations  with  Dr,  Caldwell_r  became  convinced 
that  the  problem, of  determining  if  health  risks  were 
associated  with  participation  in  atmospheric  nuclear  tests, 
could  not  be  resoWed  by  a study  of  SMOKY,  A follow-on 
effort,  of  some  magnitude  would  be  needed  to  convincingly 
prove  or  refute  the  allegations  for  a number  of  *es^s.  Bu* 
a follow-on  effort,  must  have  a basis;  1**  «ust  have  a reason, 
and  It  must  have  points  of  departure,  SM0KY  has  provided 


sufficient  reason.  We  know  that  six  people  associated  with 
the  ground  forces  at  that  teat  have  leukemia,  and  that  this 
number  Is  uncomfortably  high.  It.  may  be  a statistical  fluke 
hut  that  must  be  proved.  SMOKY,  howeven  Is  only  one  point 
of  departure  and  we  need  others.  The  question  then  Is  what 
constitutes  a point  of  departure  ? My  answer  is  people;  we 
can  determine  the  health  status  of  an  Individual  only  If 
are  know  whan  to  look  for.  I thus  have  set  certain  priorities. 

First:  Establish  lists  of  participants. 

Second:  Establish  lists  of  units. 

Third:  Establish  relevant  operational  factors. 

In  summary,  the  following  has  been  accomplished. 

Lists  of  partlolpants. 

1.  List  of  probable  SMOKY  participants  In  hard  copy. 

?•  List  of  Canadian  participants  In  Operation  Plumbbob 
provided  to  the  Government  of  Canada. 

3.  Microfilm  dosimetry  records  for  Desert  Rook  VII/VTII 
are  Immediately  available  for  the  follow-on  study 

4.  Microfilm  records  of  morning  reports  for  over  30  units 
for  1955  are  immediately  available  for  the  follow-on 
study. 

5.  Twenty-four  of  the  43  volunteer  officers  have  been 
identified. 

6.  Between  600  and  700  names  from  orders  and  fragmented 
Information  from  1953**®  being  complied  in  a card 
file. 

7.  The  names  of  342  olvlllan  observers  at  APPLE  XI  with 
city  addresses  appear  in  the  report  on  Operation  Cue. 

Other  reports  Identify  a few  names  each. 

8.  8?  observers  and  staff  from  Desert  Rook  II  and  III 
have  been  identified.  Similar  small  numbers  of  key 
staff  are  available  for  other  DR  tests. 

Lists  of  units. 

At  least  some  units  are  known  from  eaoh  of  the  Desert  Rock 
series  from  lists  In  operations  reports.  Other  units  and 
headquarters  have  been  identified  from  orders  and  technical 
reports.  Some  additional  Information  has  been  found  In 
the  historical  flies  of  Army  station  lists,  and  some 
additional  information  relevant  to  the  early  Pacific  tests 
has  been  located  in  unit  histories. 

Relevant  Operational  Factors,  These  are  I trust  summarized 
In  this  testimony. 

Continuing  my  discussion  of  Operation  Teapot  and  Desert 
Rock  VI,  I wish  to  point  out  that  three  project  reports 
reveal  deficiencies  in  radlao  equipment. 
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Project.  2,3b,  Gamma  Rad.**l^  FI  V.  Abov**  Fallout  Contaminated 
Ground:  Radiation  measurements  were  made  above  a fallout 

field  using  a sodium-iodide  scintillation  counter  mounted 
on  a van.  The  pulse  height  distribution  from  this  detector 
was  analyzed  by  a twenty  channel  spectrum  analyzer  inside 
the  van.  Subsequently  this  data  was  numerically  Integrated 
by  two  different  techniques  giving  494  and  362  mr/hr  - 
by  comparison,  "a  hand  held  27C  survey  meter  read  near 
300  mr/hr ” 

HA  radiacmeter  Is  a compromise  instrument  in  which  sclent \r\c 
accuracy  is  sacrificed  for  practicality.  It  is  calibrated 
by  a source  (usually  Co00)  placed  at  some  definite  position 
with  respect  to  the  instrument.  Such  calibration  achieves 
reproducible  results.  If  the  source  gamma  energy  were 
changed,  a different  calibration  would  generally  result. 

It  is  assumed  that  this  energy  and  directional  dependence 
Is  of  such  a nature  that  the  readings  are  not  misleading 
In  the  usual  cAse." 

Project  6.1.1a,  Evaluation  of  Military  Rad lac  Equipment: 

" Sat  is  factory  tactical  dosimeters  and  rate  meters  are  now 
available  for  measuring  gamraa  radiation:  the  IM-93.  and 

the  IM-108( XE-2 )/PD.  However,  beta  and  neutron  radiations 
can  also  have  very  important  biological  effects.  The 
importance  of  these  effects  from  nuclear  detonations  Is 
becoming  more  and  more  recognized.” 

"The  beta  radiation  problem  Is  mftlnly  a problem  of  rate 
meters,  since  there  Is  little  significant  flash  beta 
radiation  from  nuclear  detonations,  and  since  the  problem 
Is  mainly  one  of  determining  whether  a contaminated  area 
Is  safe  to  remain  in  or  enter.  No  available  rate  meter 
meets  military  specifications  and  measures  beta  radiation 
satisfactorily.  Casualties  could  easily  result  fro~  beta 
bums  received  In  a contaminated  area  indicated  safe  by 
gamma  Instruments  of  the  AN/PDR-39  or  IM-L08  type.” 

It.  should  be  noted  that  the  range  of  the  IM-108  Is  1 - 500r/hr 
and  the  AN/PDR-39  Is  essentially  the  AN/PDR-T1B  both  high 
range  Instruments. 

Of  significance  as  an  indicator  of  the  desire  to  provide 
military  personnel  with  the  best  possible  equipment,  the 
following  is  quoted  from  the  above  report: 

"The  IM-108(XE-1 ,XE-2)/PD  was  operated  in  a residual- 
radiation  field  by  members  of  C3R  teams  of  the  50th  Chemical 
Platoon  (SVC)  and  the  Third  Marine  Corps  Provisional  Atomic 
Exercise  Brigade  in  a slde-by-slde  comparison  with  the  new 
standard  Instrument,  AN/PDR-39*  Ail  but  one  of  the  35 
men  using  the  Instruments  read  the  same  radiation  intensity 
on  both  instruments  in  all  surveys  made  with  the  instrument." 
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To*  r*porr  makes  snf***  lets-  ' **l  ormcarlsons  between  the  TY-91 
pocket  dosimeter  end  the  NBS  (Evans  llgnnl0I*b)  Hlr  peck 
when  expr>  M to  fallout  fields  and  the  Co°  calibration 
source.  Boih  exhibited  similar  non-llnearlt tes  In  the 
response  to  the  fallout  field.  Above  80  kev  both  devices 
gave  a similar  response,  peaking  between  100  and  150  kev 
and- essentially  flat  at  higher  energies.  The  IM-93 
exhibited  a sharp  cut-off  at  50  kev  while  the  NBS  file 
pack  cut-off  at  80  kev  and  exhibited  a response  down  by 
30-50*  at  50  kev. 

Project  6.1.2,  Acouraoy  of  Military  Rad lacs:  This  report 

deals  exclusively  with  high  range  Instruments  of  the  AN/PDR-lP 
series,  the  TIB,  and  a Civil  Defense  Instrument  CDV  ?10. 

"Wide  variations  were  found  In  the  Indications  of  Instruments 
of  the  same  type  In  Identical  '“laid  situations,  mhe  project 
data  indicate  that  errors  as  high  as  50f  may  occur  with 
carefully  handled  and  calibrated  Instruments.  On  *he  basis 
of  this  work.  It  is  concluded  that  radlac  Instruments 
should  not  be  used  to  make  close  estimates  of  percentage 
radiation  casualties.  Radlac  errors  should  be  given 
consideration  In  the  establishment  of  combat  directives 
and  radiation  tolerances." 

"All  Instrument  types  were  found  to  read  low,  relative  to  the 
standards,  owing  to  deficiencies  in  the  present  calibration 
procedures. n 

Desert.  Rock  VII  and  VIII 

Desert  Rock  VII  and  VIII  encompasses  24  events  of  Operation 
PLUMBBOB,  the  1957  AEC  test  series.  A list  of  these  shots 
Is  provided  in  the  acoompanying  table. 

I would  like  to  focus  my  remarks  or  the  participation  of 
the  1/I2th  Infantry  at  SMOKY  and  the  participation  of  the 
Provisional  Company  82d  Airborne  a*  FRANKLIN  PRIME,  Sv0KY, 
and  GALILEO. 

l/12t  h: 

The  1st  Battle  Group,  12* h Infantry  Is  reported  to  have 
witnesses  the  DOPPLER  event  (Ilk*  balloon  sho*  ^ 1^00  **) 
from  trenches  at  3*00  yards  from  ground  zero  on  23  Angus* 
1957.  and  then  to  have  formed  •“he  nucleus  of  ^ask  porce 
Warrior  for  the  maneuver  at  SY0KY.  If  the  Task  worce 
attacked  out  of  Its  landing  zone  towards  its  planned 
objective,  and  If  the  only  ava'lable  fallout  contour 
maps  are  correot , then  the  way  to  explain  the  film 

badge  readings  Is  to  assume  that  ,»ir.lts  encountered  hot 
spots  that  were  not  recorded.  If  they  attacked  instead 
towards  the  hill  behind  ground  zero  then  most  of  the 
film  badge  records  make  sense. 


ANNEX  E - ACTUAL  PARTICIPATION  PROM  ALL  SOURCES 
OBSERVERS  - TROOPS  - PROJECTS 


259 


The  purpose  for  the  SKcKY  test,  as  reported  in  the  "Fieport. 
of  Test,  Infantry  ''roop  Test,  Exercise  Desert  Rock  VTIfeVitl" 
was: 


"a,  To  determine  and  establish  the  troop  support,  material 
and  equipment  required  to  construct  a defensive  position 
adequate  for  protection  from  the  effeots  of  an  atomic 
explosion." 

"b.  To  determine  the  validity  of  tactical  doctrine,  organization, 
planning  data  and  helicopter  requirements  for  the  movement  of 
a reinforced  Company  task  force,  by  helicopter,  to  seize  an 
objective  In  conjunction  with  the  use  of  an  atomic  weapon. 

Mc.  To  determine  the  suitability  of  techniques  and  procedures 
to  effect  resupply,  by  helicopter,  of  a reinforced  company 
task  force.1* 

To  this  a most  significant  reason  for  conducting  this  test 
was  to  demonstrate  to  the  public  the  ability  of  the  Army  to 
operate  on  the  nuclear  battlefield. 

Major  General  Blnns,  Chief  of  Staff,  HQ  Sixth  US  Army  wrote 
the  following  In  a letter  to  the  Commanding  General,  US 
Continental  Army  Command,  22  Jan  1958s 

" The  Troop  Test  conducted  at  Exercise  DESERT  ROCK  VII 
and  VIII  forcibly  pointed  out  the  following  conditions 
which  necessitate  a solution  prior  to  the  next  Exercise 
DESERT  ROCK: 

a.  It  is  not  possible  to  conduct  a troop  test  and  obtain 
conclusive  results  when  such  a test  Is  tailored  In  the 
form  of  a demonstration  for  observers  and  the  press. 

b.  Due  to  limited  state  of  training  of  participating 
troops  and  the  many  restrictions  necessarily  imposed  by  the 
Atomic  Siergy  Commission,  unrealistic  and  artificial  require- 
ments which  preclude  valid  conclusions  were  imposed  on  the 
tactical  maneuver  at  the  Nevada  Test  Site.** 

The  Infantry  Troop  Test  was  conducted  In  three  phases: 

Phase  I - Defense  Against  an  Atomic  Explosion.  The  bat>le 
group  constructed  a defensive  position  on  the  hillside 
behind  the  location  where  the  SMOKY  device  would  later 
be  detonated.  "The  participating  troops  were  scheduled 
to  return  to  the  defensive  position  after  the  completion 
of  the  exercise  to  Inspect  the  damage!  however,  this  was 
not  possible  due  to  radioactive  contamination  In  the  area.'* 
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Phase  IT  - Aerial  Movement  of  a Task-Force#  A reinforced 
company  task  force,  initially  disposed  in  a defensive 
area,  was  assembled  and  moved  by  helloopters  a distance 
of  eight  miles  to  seize  an  objeotlve.  In  conjunction  with 
the  detonation  o'*  the  SMOKY  device  of  44kt  from  a 700  foot 
tower#  Of  primary  Interest  during  this  phase  were  the 
techniques  employed  in  the  aerial  movement  of  the  task 
force,  the  taotlcal  organization  of  the  task  force  for 
movement,  and  the  adequacy  o“  techniques  for  employing 
pathfinders# 

Phase  LLI  - Aerial  Resupply  of  a Task  Poroe#  After  the 
completion  of  phase  II  the  Task  Force  was  resupplied 
exclusively  by  helicopters  until  the  termination  of  the 
exercise#  Of  primary  interest  during  this  phase  were 
the  techniques  and  procedures  involved  in  the  resupply 
of  the  task  force  by  helicopter# 

The  SMOKY  Operation 

On  2345,  30  August  word  was  received  that  due  to  wind 
conditions  unfavorable  to  the  original  plan,  the  TASK 
FORCE  was  to  prepare  to  execute  an  alternate  plan 
that  placed  the  attack  on  the  western  side  of  the  test 
area  Instead  of  on  the  eastern  side# 

At  0530  31  August,  SMOKY  was  detonated.  The  closest 
troops  observed  In  the  open  from  8 miles  of  ground  zero. 

At  0545  the  pathfinder  group  departed  the  helicopter 
assembly  area  and  proceeded  to  the  landing  zone#  After 
making  a preliminary  aerial  survey,  the  helcopters  landed 
In  the  landing  zone  at  0617#  The  pathfinders  oarrled 
one  pooket  dosimeter  for  each  man,  each  man  wore  a 
film  badge,  and  the  team  had  five  AN/PDR39/T1B  Ion 
Chamber  survey  meters*  At  0629  the  pathfinders  reported 
that  the  area  was  safe  for  the  Task  Force  to  begin  its 
airlift,  Gnd  Rad-Safe  personnel  are  reported  to  have 
accompanied  the  pathfinder  team  to  assist  in  the  radiation 
survey# 

The  first  lift  of  four  serials  carrying  three  rifle 
platoons  and  the  weapons  platoon  of  Company  C arrived 
In  the  landing  zone  beginning  at  0715,  The  2d  Platoon 
with  an  attached  81mm  mortar  squad  seized  objeotlve  P4. 

The  3rd  Platopn  seized  obj  P3#  The  1st  Platoon  seized 
objectives  PI  and  P2# 
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Beginning  at  0731  the  remainder  of  the  Task  Force  began 
departing  the  loading  area.  The  Canadian  Army  Platoon 
after  deploying  from  the  landing  zone  seized  objective 
QUEEN.  Elements  of  the  reconnaissance  platoon  and  the 
engineer  squad  were  landed  at  pre-des Ignat ed  points  on 
the  reconnaissance  and  security  line  to  the  west. 

At  082  5 and  OB35  the  first  two  patrols  were  dispatched 
by  helicopter.  At  0830  the  2d  and  3rd  platoons  were 
ordered  to  execute  the  attack  to  seize  objectives  2A 
and  2B.  The  4th  platoon  occupied  the  vacated  positions. 

At  0915  the  attack  was  halted  prior  to  seizure  of 
objective  2 due  to  having  reached  the  rad-safe  Unit. 

No  action  transpired  until  094$  when  the  exeroise 
was  terminated 

The  rad-safe  limit  was  500mr/hr.  We  do  not  know  where 
the  attacking  forces  were  halted.  The  only  available 
radiation  contour  maps  show  the  500  mr/hr  line  skirting 
the  edge  of  the  defensive  positions  that  had  been 
prepared  in  phase  I approximately  3A  of  a mile  to  l£ 
miles  from  Objective  2.  The  following  comment  is  recorded; 

At  0915  "Aircraft  for  patrols  #2,  *4,  and  #5  landed  at 
landing  site  ECHO  between  0915  and  0930  hours;  patrols 
could  not  be  located.  These  aircraft  were  diverted 
to  transport  VIP's  at  the  termination  of  the  exercise. " 

No  further  mention  Is  to  be  found  concerning  when  these 

patrols  were  found  or  where  they  had  gone.  If  these 

patrols  were  of  about  squad  size  and  if  they  had 

patrolled  along  the  eastern  edge  of  the  attack  they 

conceivably  could  have  been  closer  to  ground  zero 

then  they  were  supposed  to  be*  and  account  for  the  high  exposures. 

Provisional  Company  82d  ABN; 

Task  Force  Big  Bang  of  the  R2d  Airborne  Division  arrived 
at  Camp  Desert  Rock  the  evening  of  12  August . The  '’'ask 
Foroe  consisted  of  170  personnel.  100  equipped  wt«-h 
the  M-l  rifle,  fhe  remainder  carrying  carbines.  The 
Commanding  General,  C0NAF.C  Is  reported  by  the  HmRRO  *0 
have  requested  that  the  CG  82d  A bn  Division  cooperate 
with  HumRRO  In  accomplishing  their  testing  mission. 

On  14  August  the  Provisional  Co.  w^s  briefed  on  the 
purpose  and  content  of  the  HumRRO  testing. 


"The  primary  objective  of  HumRRO 9 3 participation  ir.  the 
Desert  Rook  exercises , as  stated  tn  June  1957.  was  to 
orient  selected  research  personnel  from  the  Training 
Methods  Division,  and  the  Armor,  Leadership,  and  Infantry 
Human  Research  Units,  CONARC,  to  problems  associated  with 
training  troops  for  participation  In  atomic  warfare. 

A secondary  objective  (which  subsequently  became  the 
raison  d*etre  for  the  tea*)  was  to  gather  pilot  data  relevarr 
to  research  planning  in  the  area  of  Army  training.  " 

It  was  decided  by  HumRRO  to  concentrate  upon  two  aspects 
of  troop  reaction  to  atomic  weapon  uaage: 

”(1)  response  upon  first  exposure  to  the  Initial  effects 
of  an  atomic  detonation,  and  (2)  reactions  to  the  contam- 
ination of  terrain  by  nuclear  radiation." 

The  HumHRO  team  employed  In  addition  to  a variety  of 
quostlonalrres,  two  significant  tests;  a rifle  disassembly 
and  reassembly  test,  and  an  infiltration  course. 

The  HumRRO  report  goes  Into  considerable  detail  concerning 
shot  delays  and  their  Impact  upon  test  administration, 
changes  In  plans  and  changes  to  these. 

The  Infiltration  course  ended  at  3200  yards  from  ground 
zero.  It  consisted  of* 

a.  A 15  yard  crawl  going  under  a barrier. at  the  start  and  end. 

b.  A 15  yard  sprint  to  a foxhole,  counting  an  estimated 
lo  seos  before  getting  up  and  sprinting  15  yards  to 
another  wire  barrier  and  a final  sprint  to  a grenade 
toss  • 

c.  A grenade  throw  range  (simulated  grenades)  of  12  ya^ds 
to  the  target. 

On  27  August  it  was  announced  that  SMOKY  was  postponed.  I* 
was  decided  that"  the  HumRRO  team,  the  assistant  monitors, 
and  the  carbine  equipped  troops  would  witness  FRANKLIN  PR!" E 
a 4.7  kt  ballon  shot  at  ?50  ft.  height  of  burst. 

To  ensure  that  the  82d  accomplished  their  own  mission  of 
witnessing  a detonation,  when  It  was  learned  that  SMOKY 
would  be  fired  it  was  decided  that  ;he  entire  Task  Force 
from  the  82d  would  witness  the  detonation.  Prom  the  HumRRO 
account  "...all  observers  for  SMOKY  would  be  positioned 
approximately  12  r.iies  from  ground  zero."  If  this  distance 
is  accurate  then  it  would  have  placed  the  Provisional 
Company  between  News  Knob  and  the  SMOKY  official  observer 
area  an  unknown  location. 
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I have  been  presuming  tMs  estimate  of  distance  to  be 
in  error,  but  based  upon  conversations  with  Representative 
Carter's  staff  of  one  man  who  says  he  viewed  SMOKY  fro* 
the  vicinity  of  News  Knob,  and  the  observation  in  the 
KnmRRO  report  that,  "•••the  troops  were  deployed  over 
a very  extensive  area..,*1  it  is  likely  that  this  company 
could  have  been  stationed  at  various  positions  alon*  the 
sloping  terrain  generally  to  the  northeast  from  News  Knob 
and  Yucca  Pass, 

The  following  account  is  given  by  HumRRO  concerning  the 
events  at  the  Galileo  shot: 

“On  1 September,  as  a result  of  conferences  with  the  Desert 
Rock  Staff,  the  HumRRO  testing  mission  was  again  attached 
to  GALILEO,  scheduled  for  detonation  on  2 September, 

Because  of  time  limitations,  no  construction  of  courses 
would  be  attempted;  consequently,  the  mine  field  task 
was  dropped  from  the  test  battery.  It  was  planned  that 
troops  would  be  stationed  In  the  open  {no  trenches) 
approximately  4500  yards  from  the  tower.  Since  It  was 
not  feasible  to  have  Post  Engineers  clear  an  area  for  the 
rifle  stripping  test,  the  troops  would  assume  the  admin- 
istrative formations  utilized  for  the  test  prior  to 
the  detonation  of  the  weapon*  Each  squad  would  locate 
a small  olearlng  for  the  tearing,  Tt  was  planned  that  the 
rifle  test  would  be  administered  a*  two  points  in  tl*e: 

(a)  one  minute  after  the  shock  wave  hit  the  troops  the 
test  would  be  administered  to  six  squads  of  12  *en  each, 
and  (b)  five  minutes  later  the  remaining  four  understreng^h 
squads  would  begin  the  test.  The  squads  were  not  assigned 
to  the  testing  times  at  random.  This  change  In  administrat ion 
of  the  rifle  test  was  necessitated  by  the  departure  from 
Desert  Rook  of  two  more  .members  of  the  HumRRO  team,  leaving 
only  three  civilian  monitors,  supplemented  by  NCO's  from 
the  Task  Force, " 

"Arter  the  rifle  testing  was  completed,  It  was  planned 
that  the  troops  would  be  transported  to  the_ infiltration 
course  located  in  the  SMOKY  area  for  testing.  Entry  of 
troops  into  the  SMOKY  area  would  be  contingent  upon  approval 
of  the  Camp  Desert  Rock  Radiological  Safety  Officer,  following 
his  survey  of  the  area  on  2 September, * 

"At  0130  hours,  2 September,  the  task  force  departed  Camp 
Desert  Rock,  arriving  in  the  Galileo  Area  approximately  0245. 
The  troops  remained  in  open  tricks  until  approximately  0500 
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when  they  moved  on  foot  to  the  area  designated  for  observation 
and  testing  purposes  The  early  morning  air  seemed  unusually 
cold  In  comparison  with  previous  nights,  and  several  groups 
of  men  built  brush  fires  while  waiting  for  the  detonation. ••• M 

"Two  of  the  NCO  monitors  were  not  present.,  having  failed  to 
return  from  a weekend  pass.  Only  80  of  the  original  sample 
of  99  paratroopers  were  present  for  the  same  reason," 

"The  loss  of  two  NCO1 9 and  the  reduction  In  number  of  troops 
present  necessitated  a last  minute  adjustment  of  the  plans 
for  the  rifle  test.  The  plan  to' test  approximately  24  men 
five  minutes  after  the  shock  wave  hit  the  troops  was 
Abandoned,  and  these  men  were  Integrated  Into  the  six  squads 
to  be  tested  at  H plus  1 minute,  four  of  the  squads  being 
increased  to  13  men  and  two  squads  to  14  men," 

"At  0540  hours,  GALILEO  was  fired,  and  the  rifle  disassembly 
reassembly  test  was  begun  shortly  after  the  Initial  shock 
wave  hit  the  troops.  The  dust  level  was  quite  high,  as 
expected,  with  resulting  impairment  of  visibility.  After 
the  test  was  oompleted,  a number  of  the  paratroopers 
commented  on  the  difficulty  of  accomplishing  the  test  due 
to  the  visibility  problem  and  the  atmospheric  temperature." 

" Upon  the  oompletlon  of  the  ri^le  test,  Radiological  Safety 
monitors  and  one  member  of  the  ’iumRRO  team  proceeded  t0 
the  crawling  course  In  the  SMOKY  area  to  monitor  the  radiation 
level  In  the  area.  The  task  force  messed  on  assault  rations 
while  awaiting  orders.  At  0?10,  the  Task  force  was  informed 
that  the  crawling  course  could  be  used  for  a period  of  only 
one  hour.  The  troops  were  briefed  by  the  Radiological 
Safety  Officer  on  the  radiation  conditions  In  the  SMOKY 
area  and  on  the  preoautlons  to  be  fcaken  while  In  the  area. 

The  Task  Force  then  proceeded  in  convoy  from  the  WHEELER  (??) 
area  to  the  crawling  course.  The  testing  on  the  crawling 
oourse  began  at  0805  and  was  completed  at  0855i  all  troops 
withdrawing  on  foot  from  the  course  to  the  trenoh  area  where 
they  mounted  on  the  waiting  truoks." 

Plumbbob  Overexposures 

Throughout  Plumbbob  ten  cases  of  overexposure  are  Identified 
for  the  period  proceeding  the  participation  of  the  1/12.  An 
additional  three  high  exposures,  two  clear  overexposures  have 
been  Identified,  all  from  the  232d  Signal  Company.  The 
magnitude  of  these  last  three  sxoosures  suggests  that  they 
may  have  been  in  the  path  o'*  the  fallout  field,  perhaps 
In  the  vicinity  of  Banded  Mountain  during  the  SMOKY  event. 

The  AEC  reports  a total  of  44  overexposures  In  addition 
to  the  Desert  Rook  totals. 
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officer  Volunteer  Program 

During  five  tests.  NANCY,  BA*:',5r;t  SIMOX.  APPLBII » end 
JOHN  (19  JUL  5?)  trained  nuclear  effects  officers  and  one 
DA  civilian  03-12,  volunteered  to  observe  these  detonations 
at  closer  range  than  any  other  troops  at  these  events. 

These  men  were  given  Information  about  the  expected  yield 
of  the  weapon  and  data  concerning  the  terrain  and  meteorology. 
Using  the  technical  effects  manual  prepared  at  the  Command 
and  General  Staff  School  each  officer  derived  for  himself 
what  he  believed  to  be  a safe  distance  from  where  he  could 
observe  the  detonation. 

After  each  of  the  volunteers  had  completed  his  computations 
he  met.  with  the  members  of  his  group  to  arrive  at  a group 
• consensus  as  to  how  far  away  they  were  willing  *o  be,  ^he 
group  decision  was  presented  to  the  Camp  Desert  Rock 
Commanding  General  for  approval.  A trench  at  the  approved 
distance  was  then  dug. 

On  the  JOHN  shotv  (2  kt  at  20,000  ft)  six  observers  were 
placed  at  ground  zero.  The  Army  Air  Defense  Command,  oommander 
accepted  responsibility  for  t.helr  safety. 

On  both  the  SIMON  and  BADGER  tests  exposures  as  high  as 
16,3  R have  been  reported.  To  date  24  of  43  volunteers 
have  been  identified  by  name,  N 

The  trenches  were  dug  at  the  following  distances] 

NANCY  2500  yards 
BADGER  2000  yards 
SIMON  2000  yards 
APPLEII  2600  yards 
JOHN  - no  trench 

Gentlemen,  this  concludes  my  statement,  I shall  be  pleased 
to  answer  any  questions  *.ou  may  have  and  provide  data  for 
the  reoord  as  you  may  require, 

Mr.  Rogers.  Thank  you.  On  the  volunteer  program,  have  any  of 
those  volunteers  been  identified  as  having  leukemia  or  other  can- 
cers? 

Major  Skerker.  No,  sir.  Eight  of  them  apparently  were  alive  and 
well  as  of  1971.  I have  phone  numbers  dating  from  December  1951 
and  addresses. 

Mr.  Rogers.  Have  death  records  been  viewed  as  to  those  who  are 
no  longer  here? 

Mqjor  Skerker.  No,  sir,  this  just  came  up  very  recently. 

Mr.  Rogers.  You  do  not  know  of  those  who  have  died,  what  they 
died  from. 

Mqjor  Skerker.  No.  I do  know  that  one  of  the  eight  in  the  high 
exposure  group  is  living.  I could  not  contact  him  yesterday.  At 
least  he  has  a current  phone  number.  The  man  at  the  John  shot 
who  was  reported  in  the  newspaper  a couple  months  back  is  alive 
and  well. 

Mr.  Rogers.  I thought  you  said  before  you  were  not  contacting 
people,  you  were  simply  looking  at  records. 

Mqjor  Skerker.  Well,  I have  certainly  talked  to  a lot  of  people. 
In  other  words,  for  example,  typically  when  I get  an  inquiry  the 
first  thing  I try  and  do,  since  the  information  is  often  a bit  hard  to 
decipher  in  a letter,  I will  try  and  call  the  man  up. 
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Mr.  Rogers.  Well,  I just  thought  your  testimony  was  inconsistent 
with  what  you  said  before.  You  said  here  you  had  made  a determi- 
nation to  find  out  what  happened  to  these,  and  that  eight  were  still 
living. 

Mqjor  Skerker.  Well,  I felt  this  particularly  important  because 
this  represents  what  we  know  is  a high-range,  or  a high-dose  expo- 
sure group.  I thought  it  would  be  of  interest. 

Mr.  Rogers.  I understand,  but  your  testimony  before  to  the 
committee  was  that  you  were  not  doing  that;  and  now  you  tell  us 
you  are  in  certain  groups. 

Major  Skerker.  Well,  basically,  if  I am  taking  the  initiative  to 
look  at  a particular  group 

Mr.  Rogers.  But  you  are  having  to  do  that  by  yourself,  basically, 
with  one  man  from  public  relations  helping  you? 

Mqjor  Skerker.  Yes,  sir. 

Mr.  Rogers.  That  does  not  seem  to  indicate  very  high  priority  for 
the  Department  of  Defense  to  help  assemble  these  records. 

Let  me  ask  you,  too,  if  you  are  notifying  these  people,  evidently 
are  trying  to  get  them,  why  are  you  not  making  the  same  effort  for 
those  who  have  been  identified  in  other  shots,  who  were  overex- 
posed? Is  there  any  reason  to  draw  the  line?  Is  it  because  these 
were  volunteers  and  the  others  were  not? 

Megor  Skerker.  No,  sir,  it  is  simply  because  I have  a better  lead 
on  these  people. 

Mr.  Rogers.  Why? 

Mtyor  Skerker.  I had  an  address  and  a phone  number  at  least 
dating  back  to  1971. 

Mr.  Rogers.  I thought  you  also  had  the  last  known  address  of 
these  others? 

Mtyor  Skerker.  No;  I do  not. 

Mr.  Rogers.  You  do  not.  Do  you  know  where  to  get  them? 

Mtyor  Skerker.  Yes,  sir.  On  some  of  these  people  I have  more 
complete  information  than  on  others.  In  some  cases  I just  have 
names. 

Mr.  Rogers.  What  are  your  responsibilities  in  the  Defense  Radio- 
logical Agency,  what  are  your  responsibilities  in  that  Agency? 

Mayor  Skerker.  As  a member  of  the  Nuclear  Division,  sir,  I 
basically  handle  a variety  of  actions,  both  with  the  Joint  Staff  and 
unilaterally  in  the  Army,  dealing  with  nuclear  weapons. 

Mr.  Rogers.  But  surely  it  must  be  more  specific  than  that. 

Major  Skerker.  Well,  I am  not  really  sure  how  much  more 
specific  I can  get. 

Mr.  Rogers.  Well,  do  you  have  responsibility  for  running  tests, 
or  checking  on  tests;  or  trying  to  help  see  that  we  monitor  proper- 
ly? Do  you  help  set  ranges  of  exposure? 

Major  Skerker.  No,  sir.  Predominantly  my  functional  areas  of 
responsibility  are  in  dealing  with  nuclear  weapons  effects  and  deal- 
ing with  classification  of  materials  in  dealing  with  the  atomic 
energy  specialty  program;  things  like  that.  Those  are  my  primary 
responsibilities. 

Mr.  Rogers.  Well,  if  you  would  set  forth  in  the  record  for  us 
what  your  specific  duties  are,  and  how  many  people  are  assigned  to 
carry  out  those  responsibilities. 
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[The  following  information  was  subsequently  received  for  the 
record:] 

Major  Skkrker.  Mr.  Chairman,  my  specific  duties  are  as  follows.  Except  where 
indicated,  I am  the  only  officer  assigned  to  the  Nuclear  Division  to  perform  these 
tasks. 

Review,  for  the  Nuclear  Division,  of  technical  documents  related  to  Comprehen- 
sive Test  Ban  Treaty  (CTBT)  negotiations. 

Review  of  nuclear  weapons  information  for  classification  purposes.  This  includes 
briefings,  documents  and  release  of  information  to  various  commands. 

Act  as  the  Nuclear  Division  point  of  contact  for  nuclear  weapons  effects  informa- 
tion and  as  the  alternate  member  to  the  Military  Liaison  Committee  to  the  Depart- 
ment of  Energy. 

Monitor  for  the  Nuclear  Division  the  Enewetak  Cleanup  project. 

Handle,  with  one  other  individual,  questions  regarding  nuclear  weapons  publica- 
tions. 

Process  actions  concerning  Emergency  Destruction  Systems. 

Act  as  staff  point  of  contact  for  the  Atomic  Energy  Specialty  program. 

Act  as  an  action  officer  in  coordination  of  joint  papers  regarding  nuclear  weapons. 
In  the  tactical  nuclear  areas,  there  are  four  other  people  that  handle  joint  papers. 

Mr.  Rogers.  Now,  last  week  we  wrote  to  Secretary  of  Defense 
Brown,  requesting  the  release  of  some  classified  documents  con- 
taining the  final  operation  reports  for  Desert  Rock  I through  VI, 
from  1951  to  1955.  Do  you  have  that  information  with  you  today? 

[The  letter  referred  to  follows:] 
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Dims  i.  urntMiu  M,  m. 
• >C«**0*0«  MUID,  «.«. 
J*Ml»  H.  KMIHi,  ■»*. 
KCMDT  ».  »UMM|  CMV, 
jiHii  •.  MJ. 

DWW  «**«»*•<.  M ft 
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ft.  inliiM,  M.  «*. 


MOM  1411 

RAYtUdN  HOVtlomCI  BOHDtNO 
FHOftftC  C*MJ  US-4MS 


Congrtttf  of  tfjt  fclnlttii  States 

JS)wn  «t  KtprmnUttott 

M>to«4  m Xk«U|  ut  t}4  CaMrwuNdU 
•CH« 

CmwifUc  m laursUtt  nk  Jtti§v  (mwoi 

3D.C.  20515 
January  12,  1978 


Room  2424 
225-5995 


Honorable  Harold  Brown 
Secretary 

U.  S.  Department  of  Defense 
The  Pentagon 
Washington,  D.  C.  20301 

Dear  Dr.  Brown t 

The  Subcommittee  on  Health  and  the  Environment  will 
conduct  hearings  on  the  potential  link  between  leukemia 
and  other  cancers  and  the  participants  and  observers  of 
atomic  blasts  conducted  by  the  United  States  Government 
between  1946  and  the  present.  Because  of  the  Department 
of  Defense’s  participation  in  the  nuclear  weapons  testing 
program,  your  testimony  before  the  Subcommittee  is  re- 
quested on  January  25,  1978. 

The  Subcommittee  will  explore  numerous  areas  of  con- 
cern and  you  should  be  prepared  to  respond  to  questions 
relating  to  the  fol lowing t 

!•  The  scope  of  the  Department  of  Defense 

involvement  in  the  nuclear  weapons  testing 
program  conducted  by  the  U,  S.  Government 
from  1946  to  the  present; 

2.  The  numbers  of  DOD  personnel  (including  all 
military  services)  involved  in  all  such 
testa,  either  as  participants  or  observers, 
civilian  or  military,  and  the  nature  and  ex- 
tent of  their  involvement; 

3.  The  dangers  to  health,  both  to  DOD  personnel 
at  the  blast  site  and  to  those  removed  from 
the  blast  site,  including  the  extent  of 
radiation  exposure  incurred  by  both  groups; 

4.  A review  of  measures  taken  before,  during, 
and  after  huclear  tests  to  insure  the 
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protection  of  the  health  of  participants , 
observers i and 

£•  Defense  Department  involveroont  in  subsequent 
studios  investigating  alleged  ho a 1th  of  foots, 
particularly  cancers,  resulting  fron  these 
nuclear  blasts. 

Wlkile  particular  attention  will  bo  focused  ou  tho 
so-oallod  "Snoky"  shot  (August  31,  1957)  and  the  entire 
"Plurabob  Scries,"  March  1957  to  October  1957,  your  testi~ 
mony  should  deal  with  the  entire  test  program  and  its 
public  health  con sequences. 

In  accordance  with  Cocmittoo  rules,  fivo  copies  of 
your  tostimony  must  bo  forwarded  to  tho  Subcomanuttoe 
(Roon  2424,  Rayburn  House  Office  Building)  no  lator  tha n 
lOiOOa.Q.,  January  20,  1978i  an  additional  75  copies  of 
your  statement,  at  least  one  of  which  muot  bo  typed  on 
legal  size  paper,  must  be  provided  prior  to  your  oral 
presentation  before  tho  Subconsaittco. 

If  you  have  any  questions  concerning  tho  hearings, 
your  testimony  or  other  matters  relating  to  this  hearing, 
please  contact  Steve  Connolly,  .Burke  Zimmerman,  or  Bob 
Maher  of  tho  Subcommittee  staff. 

Kind  regards. 

sx  • - , ' 

Sincerely  yours,  * 


PAUL  G.  ROGERS,  M.  C. 
Chairman 


PGRslsr 

Mr.  Haas.  Mr.  Chairman,  the  original  classification  and  there- 
fore the  declassification  and  review  of  those  reports  you  requested 
are  the  responsibility  of  other  departments,  the  Department  of  the 
Army  and  Department  of  the  Navy.  The  Defense  Nuclear  Agency 
has  requested  those  agencies  to  reclassify  and/or  declassify  if  possi- 
ble all  of  these  as  a high  priority  item.  In  the  meantime,  I under- 
stand they  have  been  offered  to  .the  committee  on  a classified  basis. 

Mr.  Rogers.  Well,  why  should  they  be  classified? 

Mr.  Haas.  Well,  they  were  classified  at  the  time. 

Mr.  Rogers.  Well,  that  happens  all  the  time  in  the  service.  I was 
in  the  service,  too;  we  always  used  to  classify  everything. 

Mr.  Haas.  That  is  correct,  sir. 

Mr.  Rogers.  But  is  there  any  reason  for  these  to  be  classified? 

Mr.  Haas.  I strongly  believe,  Mr.  Chairman,  that  there  -is  very 
little  if  any  classified  information  in  them.  I believe  the  committee 
should  have  them  available  as  unclassified  very  shortly. 

Mr.  Rogers.  Have  you  met  any  resistance  from  any  unit  that 
you  have  requested  them  from? 

Mr.  Haas.  Absolutely  not. 

Mr.  Rogers.  Could  you  give  us  a time  element  as  to  when  we 
could  expect  them? 

Mr.  Haas.  I would  think,  Mr.  Chairman,  that  they  should  be 
made  available  within  a week. 

Mr.  Rogers.  That  would  be  helpful  to -the  committee.  Thank  you. 
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I think  it  would  be  helpful  if  we  could  also  have  a copy  of  the 
document  known  as  DASA-1251,  which  has  more  complete  fallout 
reports,  I believe,  on  those  blasts,  than  any  other  document. 

Mr.  Haas.  1251? 

Mr.  Rogers.  I believe  that  is  correct.  DASA-1251. 

Mr.  Haas.  That  would  be  a document,  sir,  under  the  cognizance 
of  my  agency,  and  I will  see  that  is  done. 

Mr.  Rogers.  That  would  be  helpful  if  we  could  have  that.  Thank 
you. 

Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

I noticed,  Major,  that  you  speak  of  radiation  safety  levels.  What 
are  those  levels?  What  is  a safe  level  of  exposure  to  radioactivity? 

Major  Skerker.  Today,  under  the  guidelines  of  the  NCRP  it  is  5 
rem  per  year,  3 rem  for  13  consecutive  weeks. 

Mr.  Carter.  Five  rem  per  year  total,  then.  For  the  military, 
what  do  you  consider  to  be  a safe  exposure.  The  same  5 rem  per 
year? 

Major  Skerker.  I have  really  no  choice  but  to  accept  what  our 
scientists  say  in  terms  of  radiation. 

Mr.  Carter.  I believe  you  stated  that  in  this  operation,  when  you 
approached  a five-tenths  rem  area,  then  you  considered  that 
unsafe? 

Major  Skerker.  No;  I am  saying  that  if  you  went  beyond  500 
mrem  per  hour. 

Mr.  Carter.  What  is  the  difference  between  five-tenths  of  a rem 
and  500  MREM? 

Major  Skerker.  500  mrem  per  hour  is  the  rate  and  intensity,  500 
mrem  is  total  accumulation.  If  I stayed  1 hour 

Mr.  Carter.  But,  am  I not  correct  that  there  is  no  difference 
between  500  mrem  and  five-tenths  of  a rem. 

Major  Skerker.  Oh,  no  difference  between  500  mrem  and  five- 
tenths  of  a rem. 

Mr.  Carter.  I notice  in  the  DOD  testimony  this  afternoon  the 
reference  to  having  the  National  Research  Council  do  the  broad, 
followup  study  on  the  military  participation  in  the  atomic  testing 
program.  Why  was  that  particular  group  chosen  for  this? 

Dr.  McIndoe.  The  referral  to  the  National  Research  Council,  was 
the  considered  opinion  of  each  of  the  agencies  that  participate  in 
the  initial  evaluation  back  in  June,  and  again  in  a review  that 
occurred  prior  to  the  time  of  the  Surgeon  General  requesting 
Health  Affairs  to  do  this,  and  again  in  November  and  December. 
The  reason  being  that  they  have  the  ongoing  capability  to  do  a 
epidemiologic  study  of  this  type. 

Mr.  Carter.  Do  they  have  expertise  in  statistical  evaluations? 

Dr.  McIndoe.  Very  definitely. 

Mr.  Carter.  In  epidemiology,  have  they  done  as  good  a job  as  the 
Center  for  Disease  Control  in  Atlanta? 

Dr.  McIndoe.  I would  think  they  are  a very  reputable  organiza- 
tion, sir.  The  follow-on  agency  is  the  agency  which  is  dealing  with 
the  iong-term  radiation  studies  of  the  Japanese,  the  Marshallese,  et 
cetera. 

Mr.  Carter.  As  I understand  it,  the  National  Research  Council 
has  not  done  any  work  yet  on  the  Plumbbob  series. 
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Dr.  McIndoe.  No,  sir. 

Mr.  Carter.  Have  they  issued  any  reports  on  any  plans  for  the 
larger  study? 

Dr.  McIndoe.  They  have  been  asked  to  develop 

Mr.  Carter.  It  remains  unclear  to  me  why  the  DOD  would  want 
to  take  the  study  of  the  military  participants  away  from  CDC,  and 
why  it  thinks  the  National  Research  Council  is  a better  agency  for 
doing  the  study.  s 

Dr.  McIndoe.  May  I answer  the  first  question  first? 

Mr.  Carter.  Yes,  sir. 

Dr.  McIndoe.  There  has  been  no  intention  at  any  time  to  remove 
anything  from  the  Center  for  Disease  Control.  It  has  been  agreed 
from  the  day  they  first  made  contact  that  we  would  support  them 
and  give  them  as  much  information  as  we  can  on  Smoky. 

Mr.  Carter.  Yes;  I noticed  that. 

Dr.  McIndoe.  The  expansion  of  the  investigations  into  the  atmos- 
pheric testing  program  was  felt  to  be  within  the  purview  of  the 
National  Research  Council  as  an  appropriate  area  to  study  this; 
and  in  contact  with  Dr.  Caldwell  and  Dr.  Foege  it  was  the  impres- 
sion I had  from  them  that  they  did  not  wish  to  expand  the  study 
but  limit  it  to  Smoky. 

Mr.  Carter.  All  right.  Can  you  tell  me  why  this  Government 
ended  these  atomic  tests  in  the  atmosphere? 

Dr.  McIndoe.  If  I recall  correctly,  sir,  from  history,  it  was  the 
Limited  Test  Ban  Treaty  which  restricted  such  testing  on  the  basis 
of  the  fact  that  the  atmospheric  pollution  was  rising,  and  no  fur- 
ther atmospheric  testing  was  to  be  done. 

Mr.  Carter.  Then  we  recognized  the  fact  that  it  was  dangerous 
to  explode  nuclear  devices  in  the  air;  is  that  not  correct? 

Dr.  McIndoe.  Very  definitely. 

Mr.  Carter.  I noticed  that  you  spoke  of  possibly  a third  group  in 
describing  the  action  at  the  Nevada  tests,  but  you  did  not  name  it. 
It  seems  to  me  that  there  should  have  been  a commander  in  chief, 
a director,  a coordinator,  some  single  person  in  charge  of  the  whole 
effort.  Was  there  no  such  man  in  this  series  of  blasts  called  Plumb- 
bob? 

Mr.  Haas.  Yes,  Dr.  Carter. 

Mr.  Carter.  Then  there  was  one  man.  Who  was  he? 

Mr.  Haas.  He  was  the  test  manager  of  the  Atomic  Energy  Com- 
mission. He  was  then,  and  has  ever  since  been  the  final  authority 
on  all  nuclear  device  tests  or  weapons  tests. 

Mr.  Carter.  Then,  should  that  person  not  have  had  in  his  posses- 
sion records  of  every  mem  who  was  there?  You  know  that  a general 
in  the  field  usually  knows,  or  should  know,  where  every  company 
and  every  man  he  nas  is,  and  he  has  records  of  that. 

Mr.  Haas.  In  fact,  Dr.  Carter,  the  test  manager  does  for  all  those 
participants  of  the  Atomic  Energy  Commission,  its  contractors,  and 
the  Department  of  Defense  participants,  other  than  troop  exercises. 
It  is  only  for  the  troop  exercises  that  the  test  manager  gave  that 
authority  and  the  recordkeeping,  and  in  1957  the  dosimetry  over  to 
the  commanding  general  6th  Army. 

Mr.  Carter.  Then,  I don't  understand  why  do  we  not  have  those 
s records  now.  Why  are  they  not  readily  available? 

' Mr.  Haas.  We  nave  been  trying,  Dr.  Carter. 


273 


Mr.  Carter.  You  have  been  trying  and  do  not  have  them?  You 
do  not  have  the  records  of  the  men  who  were  there  with  the  Army? 
That  is  deplorable.  My  goodness  gracious,  you  mean  to  tell  me  that 
our  Army  did  not  account  for  each  man  who  had  been  exposed  to 
radiation  in  such  an  operation  as  this? 

Major  Skerker.  We  have,  sir,  the  dosimetry  records  for  everyone 
who  was  involved  at  Camp  Desert  Rock  under  the  6th  U.S.  Army 
for  1957. 

Mr.  Carter.  You  do  have  that? 

Major  Skerker.  Yes,  sir,  those  are  the  microfilm  records  I re- 
ferred to  before,  at  the  Lexington  Army  Signal  Depot. 

Mr.  Carter.  You  have  them  there.  What  about  the  other  shots, 
do  you  have  them  also? 

Major  Skerker.  No,  sir. 

Mr.  Carter.  You  do  not.  Why  not? 

Major  Skerker.  First  off,  in  some  instances — as  I indicated  in  my 
statement— not  everyone  received  an  individual  film  badge.  The 
badge  was  allocated  one  per  squad,  one  per  busload  of  observers, 
and  things  like  that.  Those  records  were  not  maintained  in  a 
central  repository,  they  were  processed  by  the  Armed  Forces  spe- 
cial weapons  project,  sent  through  the  Camp  Desert  Rock  surgeon, 
who  then  forwarded  them  to  the  individual’s  home  station  for 
inclusion  in  his  medical  records.  Now,  that  means  in  order  to 
compile  all  those  dosimetry 

Mr.  Carter.  Oh,  what  a tangled  web  did  we  weave  at  that  time.  I 
submit  that  I’ve  heard  about  that. 

I would  like  to  ask  you  about  Baneberry.  Are  you  familiar  with 
that  exposure? 

Mr.  Haas.  Dr.  Carter,  Shot  Baneberry  was  a shot  completely 
under  the  control  of  the  Atomic  Energy  Commission. 

Mr.  Carter.  Did  anybody  in  the  United  States  participate  in  it, 
the  Army,  Navy,  Marine  Corps,  Air  Force? 

Mr.  Haas.  The  Department  of  Energy,  Dr.  Carter. 

Mr.  Carter.  The  Department  of  Energy?  There  was  not  a De- 
partment of  Energy  when  Baneberry  exploded. 

Mr.  Haas.  The  Atomic  Energy  Commission,  or  Energy  Research 
and  Development  Administration. 

Mr.  Carter.  All  right,  sir.  Do  you,  or  do  they  have  statistics  on 
that? 

Mr.  Haas.  I do  not.  I think  they  do,  sir. 

Mr.  Carter.  Well  I understand  that  13  guards  were  exposed  to 
radiation  from  Baneberry,  and  3 of  them  have  leukemia. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  Major  Skerker,  I am  just  a little  interested  in 
what  else  you  are  doing  for  your  Department  at  present.  If  you 
were  to  take,  for  example,  the  80  workdays  before  January  1 of  this 
year,  how  much  of  your  time  was  devoted  to  gathering  tne  records 
on  this  particular  blast;  how  many  of  those  80  workdays? 

Major  Skerker.  I would  say  since  the  beginning  of  January  I 
have  probably  been  involved  in  some  aspect  of  it,  whether  it  be 
answering  congressional  inquiries,  gathering  records,  or  anything 
pertaining  in  my  office  to  military  participation  in  atmospheric 
testing.  Probably  25,  JO  percent  of  my  time. 
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Mr.  Walgren.  About  25  to  30  percent  of  your  time  since  January 
1977? 

Mqjor  Skerker.  Yes. 

Mr.  Waloren.  I see.  And  you  are  the  only  one  that  is  involved  in 
responding  to  those  inquiries  that  you  know  of,  from  the  military 
standpoint? 

Mr.  Haas.  At  the  Department  of  the  Army  level;  yes. 

Mr.  Waloren.  At  the  Department  of  the  Army.  So,  we  have  then 
one  person  one-quarter  time;  is  that  right,  over  the  last  year,  to 
develop  the  information  that  was  originally  raised  in  this  case  by 
the  initial  inquiries  about  the  causing  of  leukemia  and  the  possibil- 
ity of  increased  leukemia  among  these  personnel.  Is  that  right? 

Mr.  Haas.  If  you  will  permit  me,  Mr.  Walgren,  of  course  the 
Armed  Forced  Radiobiology  Research  Institute  under  the  direction 
of  Colonel  Mclndoe  has  had  a much  larger  percentage  of  people 
involved  in  assisting  CDC,  in  addition  to  the  Department  of  the 
Army  effort  by  Major  Skerker. 

Mr.  Waloren.  All  right,  now  going  to  the  case  of  the  13  people 
that  were  overexposed,  over  6 rads,  which  you  came  across  in 
reviewing  the  records— was  this  just  the  one  blast  that  there  were 
13  people  that  were  exposed  over  5 rads? 

Mqjor  Skerker.  No,  sir.  The  only  thing  I cah  really  tell  about  the 
10  right  at  this  point  is  that  they  occurred  prior  to  Smoky  on 
Plumbbob.  I do  not  know  how  many  tests  are  involved. 

Mr.  Walgren.  Has  anybody  done  a systematic  review  of  all  the 
radioactive  records  to  see  how  many  people  may  have  been  overex- 
posed? 

Mqjor  Skerker.  Well,  I have  indicated  in  my  statement  for  the 
various  Desert  Rock  series  where  it  is  reported  a number  of  people 
have  been  overexposed.  I have  indicated  what  those  are.  Beyond 
that,  if  we  do  not  have  the  record,  we  could  not  tell  if  a man  was 
overexposed  or  underexposed. 

Dr.  McIndoe.  Mr.  Walgren,  may  I address  that  question,  please? 

The  computerized  central  listing  that  was  developed  in  1964  by 
the  Reynolds  Electrical  & Engineering  Co.  does  not  have  the  dose 
by  year  and  by  name  of  the  exposed  person.  Many  times  the  names 
are  repeated,  so  that  if  somebody  received  an  additional  dose  it 
would  appear  from  one  year  to  the  next,  but  the  listed  entry  would 
not  represent  a summation  of  all  dosages. 

We  have  gone  through  these  records,  particularly  with  reference 
to  Operation  Plumbbob— because  of  our  interest  in  Smoky  and  our 
interest  in  this  series  of  tests — ascertaining  the  number  of  doses 
exceeding  the  safe  amount  for  that  series  of  tests  on  a 1-by-l  basis. 
It  is  a computer  printout  and  you  can  run  down  the  line.  The 
largest  dose  that  we  have  found  to  date  was  approximately  980 
mrem,  and  everything  else  was  below  that.  The  majority  of  the 
doses  were  somewhere  from  zero  to  200  mrem. 

Mr.  Walgren.  How  does  the  980  mrem  translate  into  the  rad 
figure?  I am  not  familiar. 

Dr.  McIndoe.  Well,  that  would  be  1,000  mrem  per  1 rem. 

Mr.  Waloren.  One  rem. 

Dr.  McIndoe.  The  highest  we  had  was  just  about  1 rem.  Now, 
this  is  not  in  keeping  with  the  numbers  tnat  Major  Skerker  gave 
you,  which  were,  I believe  as  high  as  10. 
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Mr.  Walgren.  Did  your  computer  printout  pick  up  the  10  people 
he  picked  up  as  over  whatever  the  limit  was?  I understand  the 
major  to  testify  that  he  went  to  the  records  and  found  13  people,  10 
plus  3,  as  I recall  your  saying,  that  had  been  overexposed.  What  I 
am  wondering  is,  you  seem  to  be  telling  me  you  have  a computer 
printout  where  the  highest  reading  on  there  is  not  overexposed.  Is 
that  right? 

Dr.  McIndoe.  Well,  what  I am  saying,  sir,  is  that  again,  if  some- 
body appeared  in  severed  different  badge  readings,  we  would  not 
have  access  to  that  unless  we  had  a means  of  identifying  whether 
John  Brown  on  August  of  this  year,  and  John  Brown  in  December 
are  the  same  person,  especially  when  there  are  25  or  30  John 
Browns.  I believe  this  is  the  reason  on  Mr.  Cooper  we  wound  up 
with  a total  dosage 

Mr.  Walgren.  The  13  people  you  identified,  Major,  would  be  on 
that  computer  list;  would  they  not? 

Mqjor  Skerker.  Let  me  clarify  it,  sir.  The  computer  list  is  the 
1968  version  from  the  Reynolds  Electrical  & Engineering  Co.  That 
includes  AEC  employees  and  some  military  that  were  assigned  or 
attached  either  to  the  AEC  or  the  Armed  Forces  special  weapons 
project,  not  Camp  Desert  Rock. 

The  AEC  has  stated  that  there  are  44  overexposures  among  AEC 
employees  or  people  assigned  or  attached  to  the  AEC.  That  is  in 
addition  to  what  I found  in  the  Desert  Rock  reports,  which  are 
simply  concerned  with  the  Army,  Navy,  Air  Force,  Marines,  Cana- 
dians, assigned  or  attached  to  Camp  Desert  Rock  under  the  6th 
U.S.  Army. 

Mr.  Walgren.  Now,  has  any  systematic  list  of  those  overexposed 
been  compiled?  And  you  have  13  in  addition  to  what  the  AEC  has; 
is  that  right? 

Major  Skerker.  That  is  right.  They  all  should  be  in  the  updated 
version  of  the  AEC  file. 

Mr.  Walgren.  And  what  has  happened  to  those  names?  They,  I 
take  it  have  never  been  notified;  is  that  right,  those  people  who 
received  overexposures? 

Dr.  McIndoe.  No;  we  have  made  no  official  effort  to  notify  them. 

Mr.  Walgren.  And  in  fact,  you  have  made  no  official  effort  to 
track  them. 

Mr.  Carter.  If  the  gentleman  would  yield  just  for  a second? 

Mr.  Walgren.  Yes,  Dr.  Carter. 

Mr.  Carter.  Referring  to  overexposures,  are  those  three  men 
who  have  leukemia  from  the  Baneberry  explosion  still  living? 

Major  Skerker.  I have  no  idea,  sir. 

Mr.  Walgren.  Not  only  have  you  made  no  official  effort  to  notify 
them,  you  haye  no  official  effort  to  keep  track  of  them,  so  that  they 
could  now  be  gone  back  to  and  reached;  is  that  correct? 

Dr.  McIndoe.  No;  that  is  not  quite  true,  sir.  Each  individual  who 
has  been  subject  to  radiation  exposure  in  the  film  badge  program 
has  a Department  of  Defense  form  which  records  his  listing  of 
radiation  exposure.  This  is  a mandatory  part  of  his  medical  record. 
The  medical  record  is  the  official  repository  for  an  individual’s 
radiation  dosekeeping. 

Mr.  Walgren.  Can  we  get  at  all  of  these  medical  records? 
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Dr.  McIndoe.  We  should  be  able  to  get  at  any  of  the  radiation 
readings  on  those  records,  if  the  records  are  available,  yes,  sir. 

Mr.  Walgren.  Where  would  those  records  be? 

Dr.  McIndoe.  Pardon  me? 

Mr.  Walgren.  Where  would  those  records  be? 

Dr.  McIndoe.  If  the  man  is  no  longer  on  active  duty  they  should 
be  in  the  repository  at  St.  Louis  if  they  were  not  burned  in  the  fire. 

Mr.  Walgren.  All  right,  the  man’s  record,  when  he  gets  out  of 
the  service,  goes  to  the  repository  at  St.  Louis,  and  the  mem  goes  on 
in  private  life;  and  you  have  no  way  of  knowing  where  he  went.  Is 
that  correct? 

Dr.  McIndoe.  Not  unless  he  is  into  the  federal  system  some  way, 
the  medical  followup. 

Mr.  Walgren.  So,  we  are  faced  with  the  prospect  of  wanting  to 
find  somebody  but  coming  up  with  the  difficulty  that  Major 
Skerker  has  had  where,  I bake  it,  out  of  43  men  he  found  8 live 
addresses;  is  that  correct? 

Mqjor  Skerker.  That  is  right. 

Mr.  Walgren.  Or,  you  round  eight  alive  as  of  1971,  with  no 
current  addresses,  I gather.  Is  that  correct? 

Major  Skerker.  That  is  right,  sir. 

Mr.  Walgren.  And  one  fellow  who  you  found  a telephone 
number  for  that  you  hope  will  answer  the  phone  when  you  call;  is 
that  correct? 

Mqjor  Skerker.  That  is  right,  sir. 

Mr.  Walgren.  Now,  the  other  aspect  of  it  was,  apparently  we 
have  no  way  of  gathering  a comprehensive  list  of  those  exposed  at 
that  flight.  As  you  said,  the  Tennessee  Air  National  Guard,  or 
whoever  it  was,  flew  on  out  of  there  with  no  records  whatsoever  of 
who  was  in  those  airplanes.  We  cannot  find  those  people;  is  that 
correct? 

Mr.  Haas.  I would  say  that  we  have  not  been  able  to,  to  this 
date. 

Mr.  Walgren.  Have  you  made  an  attempt? 

Mr.  Haas.  I believe  efforts  have  been  underway,  and  I will  cer- 
tainly assure  you  that  they  will  continue  at  an  accelerated  pace 
hereafter.  But  it  is  not  an  easy  thing,  especially  since  in  many 
instances  those  organizations  are  under  the  control  of  State  organi- 
zations and  not  the  Federal  Government,  and  frequently  some  of 
the  organizations  then  in  being  are  no  longer  in  existence. 

Mr.  Walgren.  Can  you  make  a suggestion  to  the  committee  as  to 
what  sort  of  accelerated  pace  would  be  warranted  by  the  need  for 
this  information?  Apparently,  and  I mean  to  say  that  a problem 
which  has  resulted  in  the  gathering  of  up  to  24  participants  from 
10  agencies  has  warranted  the  one-quarter  time  of  one  individual 
who,  I confess,  is  distracted  by  a number  of  other  obligations  he  is 
given  by  the  military.  Can  you  suggest  what  kind  of  accelerated 
effort  would  be  warranted  under  these  circumstances? 

Mr.  Haas.  Well,  as  we  stated  in  our  testimony,  Mr.  Walgren,  we 
did  have  this  coordination  meeting  now  in  early  December,  in 
which  my  agency  has  now  been  charged  within  the  Department  of 
Defense  as  the  coordinator.  We  certainly  intend  to,  and  have  al- 
ready begun  to  put  a much  larger  number  of  people  on  the  job.  In 
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fact,  it  could  well  be  that  Mtgor  Skerker  will  join  that  effort  within 
the  Defense  Nuclear  Agency. 

Mr.  Walgren.  A much  larger  number  of  people.  Could  you  give 
us  a minimum  number  that  you  are  prepared  to  put  onto  this  kind 
of  an  effort  in  response  to  this  committee’s  request? 

Mr.  Haas.  We  are  willing,  Mr.  Walgren,  to  put  on  as  many 
people  as  the  system  can  stand  in  terms  of  getting  information.  But 
since  the  information  is  not  contained  in  our  files,  all  we  can  do  at 
the  moment  is  go  after  the  files,  wherever  they  are.  Whatever 
manpower  it  is  going  to  take  to  do  that,  we  shall  make  available; 
just  as  we  have  stated  that  whatever  funds  are  required  for  the 
research  by  the  followup  agency,  shall  be  made  available. 

Mr.  Walgren.  Major  Skerker,  would  you  describe  your  role  with 
the  Department  of  Defense  as  public  relations;  has  tnat  word  ever 
been  used  as  a job  description  for  the  kinds  of  things  you  have  been 
asked  to  do  for  the  Department  of  Defense? 

Major  Skerker.  Not  really. 

Mr.  Walgren.  I wonder  why  it  was  so  difficult  for  you  to  de- 
scribe, in  response  to  the  chairman's  question,  just  what  it  was  you 
do  for  the  Department  of  Defense.  I do  not  mean  to  be  disrespectful 
in  any  way,  but  I would  think  that  to  have  had  the  responsibility 
which  you  have  had,  which  is  an  extremely  serious  responsibility 
from  the  public’s  viewpoint,  being  responsible  for  gathering  the 
data  that  is  needed  by  this  kind  of  investigation,  that  you  would  be 
able  to  detail  in  very  specific  terms  the  kinds  of  things  you  do  for 
the  Department  of  Defense. 

Major  Skerker.  I could  do  that-in  closed  session,  sir. 

Mr.  Walgren.  I see.  I am  always  curious  to  know  what  is  going 
through  people’s  minds,  and  when  you  were  asked  that  question  by 
Chairman  Rogers  a note  was  passed  to  you,  and  I wondered  what 
was  on  that  note. 

Major  Skerker.  I do  not  remember  where  I put  it. 

Mr.  Walgren.  You  put  it  in  your  upper  right-hand  pocket. 

Major  Skerker.  Well,  it  says,  “Just  answer  the  questions.  Let ' 
them  finish  their  questions,  it  gives  you  time  to  think. 

Mr.  Walgren.  Thank  you. 

Mr.  Rogers.  That  is  good  advice  for  all  of  us. 

Mr.  Walgren.  I am  concerned  as  to  who  had  overall  reponsi- 
bility  for  the  presence  at  those  blasts,  and  what  you  are  saying  is 
that  the  AEC  had  overall  responsibility. 

Mr.  Haas.  The  Atomic  Energy  Commission,  Mr.  Walgren,  later 
the  Energy  Research  and  Development  Administration,  now  the 
Department  of  Energy  has  always  nad  responsibility  for  the  design, 
manufacture,  and  testing  of  all  nuclear  weapons. 

Mr.  Rogers.  Would  the  gentleman  yield? 

Let  me  ask  you,  how  many  other  tests  now,  for  instance,  in  the 
Pacific — to  continue  what  the  gentleman  was  pursuing  there  on 
names  and  so  forth— how  many  have  been  involved  in  tests  in  the 
Pacific?  You  are  telling  us  about  what  was  involved  in  Nevada. 
How  many  other  tests,  and  how  many  people  were  involved  in  tests 
in  the  Pacific? 

Mr.  Haas.  Mr.  Chairman,  referring  back  to  my  opening  state- 
ment, we  have  come  originally  prepared  to  address  only  the  troop 
test  exercise  involvement.  As  I stated,  it  was  only  last  Thursday 
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that  we  got  the  full  extent  of  the  committee's  interest,  which 
involves  obviously  both  nuclear  weapons  testing— atmospheric  and 
underground — and  we  are  prepared  to  submit  that  information  for 
the  record  when  it  becomes  available. 

To  the  best  of  my  knowledge  there  were  no  troop  tests  involved 
in  the  Pacific  tests. 

Mr.  Rogers.  But  were  people  exposed  to  the  radiation? 

Mr.  Haas.  There  were  people  exposed  to  nuclear  radiation,  usual- 
ly on  reentry  on  the  retrieval  of  scientific  and  technical  instru- 
ments at  all  tests.  I,  myself,  was  a part  of  such  tests  many  times, 
both  above  and.underground.  But  I think  that  is  a different  subject 
-matter  than  the  one  we  have  come  prepared  on.  However,  we  will 
submit  that  information  for  the  record  when  it  becomes  available. 

Mr.  Rogers.  Yes;  I would  hope  so.  Go  ahead,  Mr.  Walgren. 

Mr.  Walgren.  I just  wanted  to  go  back  to  the  thought  of  wheth- 
er or  not  we  could  zero  in  on  those  the  records  that  the  Depart- 
ment would  indicate  were  overexposed.  Major  Skerker,  am  I right 
in  assuming  that  when  you  found  the  13  that  had  received  more 
than  the  safe  rad  dose,  there  was  no  indication  that  you  know  of 
that  anyone  else  had  found  those  13;  or  the  fact  that  they  had  been 
overdosed  was  ever  noticed  before  your  examining  the  records? 

Major  Skerker.  Well,  there  is  no  evidence  that  anyone  noticed  it 
after  the  Plumbbob  series  was  history. 

Mr.  Walgren.  And  is  there  any  evidence  that  anyone  noticed  it 
at  the  time? 

Major  Skerker.  Yes. 

Mr.  Walgren.  And  what  evidence  was  that? 

Major  Skerker.  I will  submit  it  for  the  record,  sir,  it  is  simply 
basically  an  affidavit  that  says  these  10  individuals  received  be- 
tween 5 and  7 rem,  and  that  no  problems  were  noted.  That  is  the 
extent  of  it. 

Mr.  Walgren.  I would  like  the  record  held  open  at  this  point 
and  that  affidavit  received. 

Mr.  Rogers.  Without  objection  it  will  be  received. 

[Testimony  resumes  on  p.  308.] 

[The  affidavit  and  attachments  follow:] 
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Major  Skerker.  A copy  of  the  affidavit  is  attached,  A closer 
review  of  the  document  listing  ten  individuals  who  exceeded  5 rera 
~ exposure  and  additional  evidence  reveals  that  my  statement  was 
imprecise.  The  enclosures  referenced  in  the  document  were  located 
on  the  microfilm  and  reveal  that  each  of  these  instances  involved 
cases  wherein  individuals  attested  either  that  they  had  never  been 
in  the  forward  area,  or  that  they  did  not  enter  high  radiation 
areas,  and  on  the  basis  of  their  movements  were  adjudged  to  have 
received  less  exposure. 

Since  my  testimony,  another  document  has  been  found  that 
identifies  other  individuals  who  exceeded  5 rem  during  the  period 
1951  through  1957,  This  list  appears  to  include  individuals 
associated  with  the  AEC  and  Camp  Desert  Rock,  since  they  were 
extracted  from  two  sources,  the  REECO  file  maintained  by  the  AEC 
and  the  microfilm  records  from  the  Lexington  Army  Depot.  From 
the  Lexington  records,  eleven  individuals  are  listed.  The  three 
on  the  SMOKY  list  are  not  included  in  this  list  of  eleven. 


UNITED  STATES 
ATOMIC  ENERGY  COMMISSION 

NEvXoA  OPERATIONS  OFFICE 
P.  O.  3CX  14100 
LAS  VEGAS.  NE'/ACA  69114 


WAU  1970 


Martin  B,  Biles,  Director 
^Division  of  Operational  Safety,  HQ 
ATTil ? Roy  D.  Maxwell,  Chief,  NEDS 

Division  of  Operational  Safety,  HQ 

DESERT  ROCK  PERSO^IEL  EXPOSURE 

This  report  is  subnitted  in  partial  fulfillment  of  a request  by  Dr. 

Roy  D,  Maxwell,  Division  of  Operational  Safety,  to  research  all  avail- 
able records  in  ansyer  to  the  following  questions: 

a.  How  nany  troops  were  exposed  during  the  Desert  Rock  Exercises? 

b.  What  range  of  exposures  <^id  the  participating  troops  incur? 

A meeting  was  held  March  12,  1970  vith  Col,  R.  Ray  of  the  Military 
Liaison  Comitt**,  "her*  the  decision  va«j  made  "to  only  Ratify 
military  exposures  which  exceeded  the  criteria  d03e",  With  thi3 
decision  only  the  nanes  of  military  personnel  whose  exposure  vas  equal 
to  or  greater  than  5 reoi  were  recorded. 

This  report  is  submitted  as  a preliminary  report  rather  than  a final 
one  to  allow  the  reporting  of  any  additional  individuals  vhoa  nay  be 
identified  in  yet  to  be  located  records, 

, In  answer  to  the  questions  proposed  above,  the  information  vas  compiled 
and  is  reported  by  year  and  exercise  as  follows: 

. a,  1951,  1952  - Buster  Jaa~le  - Tunblor  Snapper  Series 

Because  the  exorcise  reports  for  tkcae  6erie3  were  not  located, 
thd  exact  number  of  participating  personnel  is  not  as  yet  known* 
Dosimetry  records  maintained  during  this  period  of  tirse  however, 
appear  to  be  ccapr abortive  with  several  thousand  none3  Identi- 
fied as  Desert  Rock  vith  exposures  listed*  These  do sine try 
records  vore  obtains!  fron  Col*  E.  Fountain,  U.  S,  Arry  during 
a process  consolidation  of  exposure  records  at  the  Nevada 
Tc3t  Site,  A review  of  the  records  indicated  only  five  (5) 
individuals  whose  exposure  exceeded  5 rca  (sea  Enclosure  l). 
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b,  1953  - Dr  sort  Rock  V - Kt  shot-Knothole  ?c3t  Series 


Tha  number  of  military  personnel  vho  participated  In  nine 
{9)  eveat3  of  this  series  are  as  follovs: 

Amy  - 13*3^1*  Havy  and  Marine  Corps  - 2,921 

Air  Force  - 1*2T3 

The  dosimetry  criteria  established  for  this  test  series  did 
not  provide  for  individual  dosimeters.  Dosimetry  vas  accon- 
pi  is  hod  by  issuing  one  film  badge  and  one  pocket  dosimeter 
per  platoon.  Observers  were  issued  one  film  badge  per  bus 
load. 

The  dosimetry  for  the  participating  troops  vas  "apparently" 
performed  by  the  test  site  dosiac-try  organization.  This  is 
assumed  from  a statement  made  in  the  conclusions  anl  recommen- 
dations section  of  the  Dd3ert  Hock  V report  • Tho  statement  in 
effect  suggest s that  a separate  dosimetry  unit  bo  as signed 
and  made  available  for  the  participating  troops  in  future 
Desert  Rock  exerciser,- 

The  records  as  maintained  by  Reynolds  Electrical  & Engineering 
Co.,  Inc,  (RESCo)  vere  searched  for  military  exposures  exceed- 
ing 5 rem  during  1953,  Forty-one  (Ul)  individuals  vere 
Identified  as  military  personnel  in  excess  of  5 ren  (see 
Biclosuro  1),  The  Desert  Rock  V report  mentions  that  the 
1st  Battalion*  8th  Jtarlnes  encountered  a highly  radioactive 
area.  Dosimeters  carried  by  personnel  registered  more  than 
6R,  The  Battalion  vas  subsequently  removed  from  further  test 
activity.  To  date  no  specific  names  have  been  identified  in 
the  records  as  belonging  to  the  8th  Marines.  Efforts  to  search 
the  1953  records  to  locato  individuals  as  representatives  of 
this  group  are  continuing.  - 

c,  1955  - Desert  Rock  VI  - Toaoot  Test  Series 

The  total  number  of  military  personnel  participating  in  this 
exerci3c  totaled  8,135,  Actual  troop  observers  directly 
associated  vith  the  test  events  are  estimated  to  be  2,033, 

The  Dosimetry  Criteria  or  the  issuance  of  film  badgeo  Is  as 
follovs : 

(1)  One  badge  per  permanent  party  observer. 
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<2)  One  badge  per  VIP. 

(3)  One  badge  per  squad  of  official  observers. 

(M  One  badge  per  tank  crev. 

(5)  One  badge  per  individual  not  in  a group. 

There  has  been  no  comprehensive  do3inetry  record  of  the 
Desert  Rock  participants  located  for  exercise  Desert  Rock 
VI  at  this  date.  In  the  Desert  Rock  VI  report  under  the 
Appendix  entitled  "Signal  Corps",  statements  are  made 
describing  the  presence  of  tvo  photo  vans  and  the  processing 
of  T,500  film  bodges.  Statements  vere  made  tell  ins  that 
the  photo  .tcan  also  handled  the  photo  dosimetry.  From  this 
information,  it  Is  believed  that  the  complete  record  for 
this  exercise  is  stored  somewhere  vith  the  records  of  the 
Signal  group  who  performed  the  photo  coverage.  The  list  of 
participating  agencies  ip  the  Desert  Rock  VI  report  makes 
mention  of  a 232nd  Signal  Company.  This  group  is  the  likely 
candidate  for  possessing  the  dosimetry  records  of  interest 
for  1955.  Enclosure  1 lists  those  military  personnel  with 
greater  than  5 re::  exposure  as  extracted  from  the  records 
maintained  by  RSDCo. 

See  Riclosure  3 for  the  listing  of  agencies  and  personnel 
contacted  in  attempting  to  locate  the  1955  dosimetry  records. 

The  following  exposure  summary  was  extracted  from  the  Desert 
Rock  VI  report, 

97  persons  received  >3R  < 6R 

15  persons  received  >6r  < 20R 

2 persons  received  >20R 

1957  - Desert  Rock  VII  and  VIII  - Plunbbob  Series 

The  total  number  of  participating  military  personnel  was 
20,103.  Actual  event  related  personnel  is  believed  to  be 
closer  to  6,213,  The  dosimetry  criteria  during  these  exercises 
called  for  film  badjing  of  each  individual  involved  in  the 
operation. 
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The  d03ir.etry  support  vas  provided  by  the  Sixth  U.  S,  Amy 
Signal  ;ruclcooic3  branch,  Lexington  Signal  Depot,  Lexington, 
Kentucky#  The  doal  letry  records  were  located  at  Lexington, 
The  records  vere  retrieved,  examined  and  eleven  (11)  indi- 
viduals vero  listed  in  excess  of  5 rea  (see  Enclosure  2), 

Exposures  of  nilitary  personnel  extracted  froa  REECo'a 
dosinctry  records  for  the  Pluxbbob  Scries  are  listed  in 
Enclosure  1,  All  these  .'ndividuals  vere  fron  Kirtland  Air 
Force  Ease,  !Ic-v  Mexico, 


Robert  2.  MiUer 

ORB!ir>rC-353  — Manager 

Enclosures t 

X,  Individuals  Exceeding 
5 rea 

2,  Individuals  Exceeding 
5 rera  for  1957 
3#  Agencies  and  Persons 
contacted 

cci  Col,  Roger  Ray,  Military 

Liaison  Coxa,,  HQ,  v/encls. 
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^ ■*#  *M»i  feck,  lb***,  MM 

P *t  JMMMM  J|MM  kfpolMM  U ItmUMi  *U  Mw  tf 
if*  Krw  W.  «f  «M  WMffW  M AlirtUto  *f  *MM» 

qsvas  lk 

' f .»  fe-JMH!  • 
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U W Nf  $i  • K»  lt>i  uM|  N./  1-  .'a  S7  •■•u  t. 

tea  m4mwm  a#  * teMtefc*  Ate  W4t*  %o  IM  CnU  >.  r*. 
u fejnajft  te  MV  termite  M»4,«teMw«Mk,  (N*  t-clte 
V*f  t * » tet  M. 

V mluHtti  n *****  smvi*  tote  i*M  in  *m  im  p*x>v*?  •/  < 

A*  tetewi  tewtete  teM<»  UwteMM  immaumi 
lw$*  ite  M*>  teru«  tea  «•*  H <*■*  t*wH  Aito  vr  ' u <«tt  . 

at*  n warn  te  mated  tella  .t  a»f  ornate  tote.  In  mi*  f»-u 
IMt  atejaat  01  «W  towte  a MM  fate  Jte«  *i«a  %w  did  te 

date  Ate*;  .Ite  Steata fete  HI#  a*te»  u iMt  imm«un  whuim  ««*«■(< 

.*%•  - 

MgM  MlMlI  >Wt>l  luttMUd  hi!  $ rr0 

tii*  ***  te»  fitel fete  to  tote  atelM*  IK  tea  ate  lamad  * 

at  kta  att 

> an*  H*Xf  waMate  tewte  ^anaMto 
i % teMtetote  tear  Wl  ««  tetete  te  aU 
te  atetUte*  iMtete  *tet  tte  # «f  «s 

-K  . . „ . -1 > art  Mate  * Ate  • 

tte  ftetwtela  'ltei  I tetetetec  a*  9 * Mr  pat Ami  9 M*  tom 
jfljfrte  atefei*  te  tejgito  tete  tea—  tt  tepwate  to  laatoua  " 


cwuh  I— ‘ “ 
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X*  tfr  m Mi  l|p|  OtU  10  AU  >7«i  tnvo»t  4*410* 

* 9 MU  IWMMlt  t*  r*l«d*  <*4*l 

tM  wMMM*  * M«iM  HIb  U4«i  W iyz  k,  ,r*# 

S4  M *M  Off*  P0  4MF  MIMA  AQIM)i  Cam  lock,  fm>  ^<4  A j-«m 

Un  IT 

Ii  tfflMUMM  ifMd  MM  iA)M  v m«  In  |»6ww  if 

/*r  4^irM  mttii  <Mli<  iv«r«  64moyw>i  • At  .w  run 

t*fcte  Um2  ftAnM  W Ma,  d*rU g MM  W «i  Cai**  rx»«rt  .0*1  o.U«tf 

' ***  * 

¥/  M*  *it  af  U*  irtatta  MUm  «*•*■»  M MVkad*  Xa*«tl<*ttM 
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U »»«*'.  Jp  ft,  **,  C *t  mWHX  Tiw  lnr«*v;->tU* 

Mi  mi  Mi  m nlw  '■>■*  (tll»l»l  *•*•» 

«t*  him  bM»  <*Mf)  U**t  t*  t%  txut  _. 

m t}*n  **f,  aurr  o*  «tu  n m,  o-a»  mi  "**>  i-fw,  *ri»i 

4 4m*  Ifcrrt*  M 4M  Ifjf,  *fcUfc  MM  4*UnJlM  to  v«  M WMi 

%•  Utf»,  iMM*  I*— tft  iM  m«. 

^ M «tV«M  KkjMt  WtMT  fr<»  0<Tte«  >t  TM 

MMpfM  <t*M  >*M*i  M,  I'Mtiii  iny*oii«*tiM  r.>  Jjct« 

^ imiw,  mjmi  #*  mi— i i*  «1m  iimiU*  t*  w 
/M*  tfttt  M <14  a*  MU*  «*•  MM  tMi  *lt«. 
(kM9lnMMI*Nail*M  IrAlMtM  m*  $ ar. 

IMMV  iMri  ]*t«M  M*  M**pU4  par  *••  CiMJr«Vu.«M 


of  ft*  for  th*  r»rt'«i  C Jmo 
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iima&iu 

X,  rvr  W»XUr  U Tym»,  OS  86*  209,  did  not  *t  mv  .iw 
•nWr  Vm  *» orvard  Af»*|  »v*d*  T*»t  Sit*',  prior  w Zc.  -’urt  l?' 7.  1 ii* 
Mi  hMirfl*  MV  cb**lc»lt  prior  to  t>.;«  tls»  .i?r  Ur  . j r-lt  >'lla 

U4f*  <*t.  I did  U5t  taapor  tq  flln  •*:»  - •<  v* 

l*«t  of  *V  taoriodgi  did  «vn>  tin. 

■ •/■Mltor  u Tyj«» 

•a.  in.*  i rr.vt. 
fVt-2  U5V.l"'.r2l»9 
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HSADJJARTBtf 
CAMP  UK3ERT  RuCK 

Lat  Vegas,  Nevada 

Office  of  tho  Dosiaetry  Tew* 

July  » * v 


SUBJECT i Damaged  film  W 106 


THRU;  Signal  Offictr 

Caap  Desert  Book,  K«n4« 


TOi  Radiation  Safety  Officer 

C«j*  Desert  Rock,  Nevada 


1#  Oa  2d  June  1957  a (roup  of  doslnstry  fils  containing  fila  nuaber 
W 106  was  processed  for  Project  50# 8.  * 106  v&s  very  iense  indicating  the 
possibility  of  severs  gim  radiation  exposure.  If  this  had  been  the 
cause,  tho  dose  received  would  have  been  735  roentgens. 

2#  Tho  dosiaetry  teaa  performed  a through  investigation  in  order  to 
detemine  the  actual  cause  of  this  unusual  aaount  of  density.  In’ this 
investigation  one  hundred  fila  wore  exposed  in  an  attempt  to  aiaulate  the 
characteristics  exhibited  by  W 106#  upon  completion  of  this  investigation 
It  was  ths  definite  opinion  of  tho  teaa  that  no  do;*  of  relation 
so ever  was  received  by  the  person  wearing  W 106#  Ths  cause  of  the  excess 
density  of  V 106  was  determined  to  have  been  light  exposure# 


/•/  Clarence  0 olover 
/t/  CURBJCi  0 SLUVffl 


A TRUK  OOPTi 


c#  j#  km 

Capt,  MSG 
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INDIVIDUALS  jXCKl.T>i;:0  5 rcm 


NAME 

ORGANIZATION 

prem 

1951 

GIBSON,  Thoms  A, 

ETC -6 

5080 

JESSUP,  M.  E. 

Desert  Rock 

.5800 

1952 

KREGLOH,  Edwin  R. 

4924th  KAFB 

6930 

LANE,  David  C. 

126  Chera  Service  Co. 

6100 

UEBERSOHN,  Glenn  R. 

Test  Command 

10815 

1953 

ALLEN,  Alton  C. 

NMRI 

7045 

ANDRADE,  Antonio  R. 

Fort  McClellan,  Alabama 

7755 

AVERY,  D.  B. 

Air  Force  ( WPAFB) 

5000 

BARNES,  L.  M. 

Air  Foce  VIAD3  (VIADC  Convair) 

8060 

BLANCHARD,  L.  C. 

4925th  T.  G.  (4925th  TGA ) 

14660 

-BROWN,  Floyd  J.  D, 

Fort  McClellan,  Alabama 

6500 

BROWN,  Frank  W. 

1090th  RPrG  SP/GP,  U.S.A. 

6390 

BRUNSWICK,  A.  D. - 

Air  Force  - VIP  AFB 

6350 

CAREY,  II.  S. 

U.  S.  Navy 

6060 

CHAMBERS,  F. 

.KAFB  A'ir  Force 

5100 

CLARK,  Wilbur  L. 

Air  Force  - WPAFB  ( 

7150 

COSTABILF,  Eugene  A. 

Fort  McClellan,  Alabama 

16769 

CRESS,  Walter 

AliPH  Coronado,  California 

6620 

DAVISON,  Clark  E. 

Lovrey  AFB 

5170 

DeWITT,  Eirvin  Jr. 

DWET 

7525 

DUCKSWGRTH,  Blane 

Fort  McClellan,  Alabama 

5590 

ELLIOTT,  VI.  E. 

Air  Force'  - WPAFB 

8870 

ESCARFNO,  Elias  A. 

Fort  McClellan,  Alabama 

16120 

JOHNSON,  Samuel 

Fort  McClellan,  Alabama 

7805 

KNEPSHIELD,.  C.  E. 

Air  Force  WPAFB 

5700 

1953 

LEE,  Richard  H, 

NMRI 

6480 

MARKOV!,  Basil 

ESL 

16100 

MAYER,  William  E. 

1090th  RPTC  SP/GP 

5155 

NORRIS,  Jaxes  C. 

Naval  ordnance  . (TS  Inyokern) 

7670 

PARNHAM,  Arthur  L. 

U.  S.  Navy 

5863 

PARRA,  Robert  L. 

Fort  McClellan,  Alabama 

0420 

RICHARDSON,  George  W. 

Fort  McClellan,  Alabama 

7690 

RUTLEDGE,  Ira  VI. 

Desert  Rock. 

7120 

SCHAKXEL,  R.  M. 

Air  Force  VIPAFB 

5100 

SHARP,  Robert 

NMRI 

6145 

SQUTLLANIE,  Thorny 

ESL 

16890 

SWAIN,  Kenneth'  E.** 

Lovrey  AFB 

6860 
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INDIVIDUALS  EXCEEDING  5 rem  (cont'd) 


1953 


1955 


1957 


NAME 

ORGANIZATION 

arem 

TALMADGE,  Valter 

Fort  McClellan,  Alabama 

56U5 

THOMPSON,  P.  E. 

U,  S.  Navy 

8850 

TYFANSKI,  Leonard  J. 

Fort  McClellan,  Alabama 

5^95 

WEBER,  Robert  N. 

Fort  McClellan,  Alabama 

53145 

WHITAKER , J.  K. 

Air  Force  - WP  AFB 

6860 

WHITTEN,  Frank  I. 

DWET 

7845 

WILLIAMS,  Raymond  E. 

Lovrey  AFB 

5I490 

WILSON,  John  D. 

Fort  McClellan,  Alabama 

5260 

ZAHMT,  Kenton,  W. 

Wright  Field 

7I4OO 

CLAYTON,  D.  W.  2nd.Lt. 

3^7th  TCRCHARVf,  Stevart  AFB 

6470 

EDGAR,  John  S/Sgt. 

3083rd  ADG,  Fairfield  AFB 

5070 

GASE,  Frank  R.  Capt. 

31*5  TP  Carrier  SQ,  Stevart  AEB 

5230 

.GRANT,  Paul  PFC  - 

CMLC  CML  tc  Rad  Labs.  ACC,  Maryland 

8U4o 

NELSON,  Ronald  G.,  Pvt. 

2nd  CML  VPNS  BN,  DPO,  Tooela,  Utah 

7060 

OLDFIELD,  C.  S.,  Capt. 

AFSVC  RES  DIR  KAFB,  N.  M. 

12285* 

•PAGE,  M.  M.  Jr.,  M/Sgt. 

1st  RSSU 

16000 

PATTERSON,  F.  H.,  Lt, 

14926th*  TST  GP  S KAFB 

10560* 

PINSON,  Ernest  A.,  Col. 

SV73  KAFB,  N.  M. 

21825* 

PURCELL,  B.  H.,  Capt. 

1st  RSSU,  Chief,  Dosimetry  & Records 

19300 

ROBBINS,  John  R.,  1st. Lt. 346th  TCRONARW,  Stevart  AFB 

6155 

RUPP,  F.  D.,  2nd  Lt. 

3l45th  TCRONARW,  Stevart  AFB 

5260 

WILLIAMS,  Joseph 

Detroit  Arsenal,  Criterline,  Mich. 

5750 

•Over  exposure  authorized  by  Test'Manager  or  Test  Director  in  advance, 

ALDER,  John  J. 

KAFB 

6485 

BOUNDS,  Malcolm  S. 

KAFB  ...  * 

6120 

BUSH,  Firzhugh  G.,  Jr. 

KAFB 

5325 

HALL,  Richard  E. 

KAFB 

5015 

KERRY,  Cale  C.‘ 

KAFB 

6365 

KELLEY,  Robert  L. 

KAFB 

6120 

KRULL,  Wilfred  L. 

KAFB 

5120 

WEARS,  Roy  R. 

KAFB 

5610 

MONTUNNAS,  Stanley 

KAFB 

99*45 

SCOTr,  John  E. 

KAFB 

6785 

WRIGKr,  William  N. 

KAFB 

6385 

WYNN,  James  H. 

KAFB 

10105 
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INDIVIDUALS  EXCEEDING  5 re n FOR  1957 
DESERT  ROCK  VII  & VIII  1957 
(Source;  Microfi?ra  from  Lexington  Army  Depot) 


SAME 

RANK/SERVICE  NUMBER 

ORGANIZATION 

DOSE 

FRIDEMORE,  Billy 

Sgt.,  NO  12333135 

Batry.  B,  617th  FA 

6.40  rem 

RUSSELL,  Joe  L. 

Pfc.  US  5^188510 

Btry.  A,  529th  FA 

6,00  rem 

BURGER,  Harold  D, 

Spec. 3 , RH-I6517165 

l»95th  Miss  Bt. 
Ft.  Bliss,  Texas 

10,00  rera 

GILLARD,  Eddie  J. 

167 

312th  Fight.  Bomb 
Wing 

6,28  rem 

HARVEY,  William 

E-2,  US-56282156 

5,65  rera 

GOODWIN,  George  S. 

Spec, 3,  RA-19520124 

90th  Repl.Det. 

Ft.  Lewis VN 

50th  Oral.  Platoon 
(SVC)  Ft.  Ord,  CA 

5.75 

RODRIQUEZ,  Fred  Jr. 

E-2,  US-28130886 

58,0  rera1 

PEARCE,  Garry  M. 

Captain,  05303^ 

Hq.  Uth  MCPAEB 
Desert  Rock,  NV 

7.2  rem 

VESTRICH,  Ralph  L. 

Captain  06U661 

285th  FA  Obsr.  Bt. 
Ft.  Bragg,  N.C. 

5,1  rem 

SEARS,  Don  B. 

Pvt.  2 RA-15566616 

293rd  Military  Police 
Co.,  Camp  Desert  Rock, 

NV  7*0  rem 

VHADEN,  Leo  B. 

Pvt.  2 RA-12502668 

293rd  Military  Police 
Co.,  Camp  Desert  Rock, 

NV  7.0  rera 

•Records  Indicate  this  badge  was  misplaced  and  later  found  by  a ^°Co  source. 
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AGENCIES  Ai.O  PERSONS  CO’.'i'ACTrl) 


t 

ACETICr 

INDIVIDUAL 

RIMARKS 

AEC/liV  Consultant 

Dr.  Clinton  S.  Maupln 

No  knowledge  of  dosimetry 
pr : cedures. 

6th  Army  HQ 

Lt.  Col.  Huot 

Directed  us  to  several 
. retired  officers  whom  were 
unable  to  give  any  useful 
' information.  Col.  Huot  dL 
not  find  any  records  of 
interest. 

Chemical  Core  School 
Fort  McClellan*  Ala. 

Col.. Powell 

Dosimetry  Records  at  Fort 
McClellan  contain  only 
exposures  received  by 
personnel  during  training 
at  the  school. 

Edgevood  Arsenal 

Mr.  Earl  Wright 

Gave  directions  to  the 
Lexington  Depot. 

Evans  Signal  tab. 
Ft.  Monmouth *•  N.J. 

Capt.  Walden 

Looked  for  the  232nd  Signal 
Company  and  found  they  vert 
believed  to  be  in  Vietnam. 
Col.  R.  Ray's  office  contac 
ed  and  they  have  asked  the 
to  try  to  locate  the  232nd 
records. 

Lorf  Alamos  Scientific 
Laboratory,  Mercury, 
Nevada 

Col.  Gordon  Jacks*1* 
(retired) 

Provided  contacts  at  Edge- 
vood and  Lexington. 

Lexington  Signal  Depot 
Lexington,  Kentucky 

Mr  4 Ed  Adney 
Mr.  Joseph  King 

Provided  the  1957  Dosinetr; 
(1*00  ft.  of  l6  mm  microfil*- 
. Rad  no  knowledge  of  efforts1 
in  dosimetry  by  other  Sigrv 
Corps  organizations. 

Sacramento  Army  Depot 
Sacramento.  California 

« 

Mr.  Burt  Anderson 

i •*  x'  • 

Sacramento  only  has  record, 
since  the  beginning  of  iti. 
existence  In  1958. 

Sandia  Base 
Albuquerque,  N.  M. 

<^ol.  Service 

Directed  us  to  Col.  Ed 
Fountain,  he  knew  of  no 
storage  locations  of  Rccov  ‘ 
other  than  Mercury,  Nevadi 
and  Lexington,  Kentucky. 
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aol::cy 

Valter  Held  Arr.y  Hcspital 
Washington,  D.  C. 


INDIVEDU’L 

I!aJ.  Kendall’s  office. 
Health  Physics  officer 


BK!ARKS 

Was  unable  to  locate  any 
records  of  interest. 


—Col.  -Ed  Fountain 


• -Cave  directions  to  the 
A ray  Lexington  Depot 


Hospital,  Sandia  Ease  Col.  Fitzpatrick  — - 

DASA,  Sandia  Base  Col.  Gray  

Mr.  Walgren.  No  follow  up  whatsoever  that  we  know  of  until 
you  come  along  in  1977  and  find  the  10  people.  The  record  is  silent 
between  the  conclusion  of  the  tests  and  your  looking  at  the  record 
in  1977. 

Dr.  McIndoe.  Mr.  Walgren,  the  dose  recorded  only  exceeded  the 
quarterly  allotment  for  those  individuals,  it  did  not  exceed  the 
accepted  annual  dose.  And,  considering  that  these  men  were  only 
there  for  that  one  series  or  event,  and  were  not  in  a radiation 
industry  or  radiation-related  occupation,  there  would  be  no  reason 
to  followup  further,  unless  they  exceeded  the  radiation  dose  for 
that  year.  Each  branch  of  the  service  has  its  radiation  followup 
regulations,  which  are  guided  by  the  dose  received.  At  the  dosage 
level  Major  Skerker  is  referring  to,  the  thing  which  would  have 
been  accomplished  at  that  time  would  have  been  a simple  blood 
count;  if  there  was  a question  of  internal  emitters,  that  a urinalysis 
would  have  been  accomplished.  But  if  the  total  dosage  did  not 
exceed  that  allotment  for  1 year,  there  would  have  been  no  reason 
to  followup  after  that. 

Mr.  Walgren.  Even  though  it  exceeded  the  quarterly  dosage? 

Dr.  McIndoe.  That  is  a very  common  thing  in  the  radiation 
industry  that  a man  may  receive  up  to  his  quarterly  allotment  and 
then  drop  out  for  a given  number  of  weeks,  until  he  is  back  in  the 
line  again. 

Mr.  Walgren.  But  in  these  cases  they  received  more  than  a 
quarterly  allotment. 

Dr.  McIndoe.  Yes;  and  as  I recall,  they  were  checked,  as  he  just 
said.  But  if  they  did  not  exceed  it  for  the  year  there  would  be  no 
reason  to  followup  on  it  the  year  after. 

Mr.  Walgren.  I see.  So  the  Department  of  Defense  takes  the 
position  that  even  though  somebody  received  a short-term  overex- 
posure, there  was  no  reason  to  follow  along  thereafter. 

Dr.  McIndoe.  That  is  correct,  other  than  the  fact  that  it  is  in 
their  record. 

Mr.  Walgren.  And  now  the  computer  printout  that  you  are 
familiar  with,  showing  a high  dose  of  998 

Dr.  McIndoe.  I would  like  to  correct  the  record  on  that,  sir,  it 
was  9,800,  which  would  have  been  9 rem. 

Mr.  Walgren.  9,800,  which  would  be  9 rem. 

Dr.  McIndoe.  Almost  10  rem. 

Mr.  Walgren.  Ten  rem.  Now,  what  is  the  relationship — excuse 
me  for  unknowing — between  a rem  and  a rad? 

Dr.  McIndoe.  One  is  the  radiation  absorbed  dose,  the  other  one  is 
radiation  equivalent,  mammal;  and  for  practical  purposes,  on  most 
occasions,  they  are  equal. 

Mr.  Rogers.  Dr.  Carter? 
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Mr.  Carter.  A rem  is  the  amount  of  radiation  received  from  one 
roentgen  of  X-rays;  is  it  not? 

Dr.  McIndoe.  Again,  that  would  be  a reasonable  approximation, 
sir. 

Mr.  Carter.  Thank  you. 

Mr.  Rogers.  Let  me  just  ask  a few  questions.  From  your  testimo- 
ny, Meyor  Skerker— and  we  will  go  over  it  in  detail — it  would 
appear  that  Smoky  may  have  been  one  of  the  best  controlled  of  the 
studies;  would  you  agree  with  that? 

Major  Skerker.  Well,  Smoky  probably  had  more  freedom  of 
movement  than  most  other  tests. 

Mr.  Rogers.  Well,  what  about  Nancy? 

Mtyor  Skerker.  It  probably  had  more  freedom  of  movement,  but 
the  freedom  of  movement  was  probably  in  a lower  radiation  area. 

Mr.  Rogers.  So,  we  may  have  picked  out  by  chance  one  that  is 
not  as  bad  as  some  of  the  others  to  look  at,  and  investigate. 

Mtyor  Skerker.  That  possibility  exists,  and  that  is  precisely  why 
I felt  it  was  necessary  to  outline  what  other  tests  of  significance 
there  may  have  been. 

Mr.  Rogers.  That  is  really  something.  Tell  us  about  Nancy,  that 
may  even  be  worse  than  this  rather  rough  experience  with  Smoky. 

Would  you  read  that  to  us?  That  is  on  page  11  of  your  statement, 
I believe,  Major. 

Meyor  Skerker.  On  March  24,  1953,  the  Nancy  event,  a 24,  kt 
device  was  detonated  from  a 300-foot  tower.  Participation  in  this 
event  was  2,838  military  and  16  civilians. 

Mr.  Rogers.  So,  almost  as  many  people  participated  in  this 
Nancy  event  as  in  Smoky;  is  that  correct? 

Meyor  Skerker.  Yes,  sir;  there  may  actually  be  more. 

On  March  22,  1953,  the  observer  group  had  entered  the  Annie 
equipment  display  area.  The  levels  of  residual  activity  have  not  yet 
been  identified.  For  the  Nancy  shot,  observer  trenches  were  located 
at  4,000  yards.  The  wind  shift  blew  the  radioactive  cloud  over  the 
trenches  where  the  dose  due  to  cloud  passage  is  reported  to  be  18 
mrem.  The  provisional  batallion  combat  team  launched  their 
attack  3 minutes  after  the  explosion  and  moved  to  between  500  and 
700  yards  of  ground  zero.  There  was  heavy  fallout  in  the  maneuver 
area,  an  intensity  of  14  r/hr  at  some  unknown  point  was  reported. 
The  CBR  monitors  proceeded  into  the  contaminated  area  without 
giving  any  indication  of  their  readings  to  their  commanders.  Upon 
the  direction  of  the  rad-safe  officer,  units  were  withdrawn  but  the 
unit  commanders  experienced  difficulty  in  withdrawing  their 
forces. 

Mr.  Rogers.  And  the  next  paragraph,  I think  would  be  helpful. 

Mtyor  Skerker.  Film  badges  were  not  issued  to  each  man.  The 
allocation  of  badges  was  one  per  platoon  and  one  per  observer  bus 
load.  This  was  done  because  the  film  dosimetry  section  could  not 
keep  up  with  the  workload. 

Mr.  Rogers.  And  the  next  paragraph? 

Mtyor  Skerker.  The  Nancy  shot  should  receive  a priority  effort 
in  the  followup  program.  The  identification  of  participants  will  be 
particularly  difficult  since  they  came  from  units  in  the  2d,  3d,  5th, 
and  6th  Armies. 
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Mr.  Rogers.  So,  these  men  may  have  been  subjected  to  much 
more  radiation  than  those  involved  in  Smoky. 

Major  Skerker.  Potentially.  The  intensities  were  very  great,  but 
of  course  we  do  not  know  for  how  long  they  were  exposed  to  these 
intensities. 

Mr.  Rogers.  Do  you  know  which  men  were  exposed?  You  only 
gave  one  badge  out  there;  did  you  not? 

Major  Skerker.  Yes,  sir. 

Mr.  Rogers.  For  a whole  platoon. 

Major  Skerker.  What  we  have  identified  are  the  posts  in  the 
United  States  from  which  the  people  were  drawn.  Now,  the  next 
step  is  finding  in  the  historical  files  all  the  units  at  that  post,  and 
then  ultimately 

Mr.  Rogers.  Well,  I thought  that  was  under  your  command  at, 
what  is  it,  Desert  Rock?  You  told  me  you  had  all  these  records 
from  Desert  Rock. 

Megor  Skerker.  Yes,  sir.  But  in  this  text,  when  I explain  the  53 
series,  I indicate  that  the  people,  unlike  in  other  years  when  they 
were  drawn  from  organized  units,  in  1953  they  were  drawn  from  a 
variety  of  posts,  small  groups;  sent  for  temporary  duty  to  Camp 
Desert  Rock,  formed  into  provisional  battalion  combat  teams,  and 
given  the  training. 

That  basically  means,  since  the  records  reside  with  the  man’s 
home  unit,  that  we  have  to  identify  what  home  units  are  involved 
before  we  can  find  out  what  people  were  in  those  home  units. 

Mr.  Rogers.  In  other  words,  Desert  Rock  did  not  keep  the  rec- 
ords of  the  individuals  involved  in  testing,  as  to  their  reaction  to 
radiation  and  so  forth? 

Mqjor  Skerker.  Well,  sir,  right  now  I have  not  identified  any 
central  repository  for  1953  records. 

Mr.  Rogers.  And  I would  think  for  one  man  to  find  all  those 
records  would  be  an  impossible  job;  don’t  you,  Mr.  Haas? 

Mr.  Haas.  I would  agree  to  that. 

Mr.  Rogers.  Could  you  change  that  situation,  is  that  within  your 
authority? 

Mr.  Haas.  Well,  I think,  Mr.  Chairman,  it  will  shortly  be  under 
our  authority.  I fully  agree  that  a crash  program  is  indicated.  The 
point  is,  I believe,  as  Major  Skerker  has  pointed  out,  that  as  time 
grows  older  and  older,  that  is  to  say,  as  the  tests  conducted  were 
more  and  more  in  the  past,  starting  in  the  early  1950’s,  it  is  fully 
admitted  that  the  control  was  less  and  less;  and  the  film  badging 
was  less  and  less  thorough. 

You  are  quite  correct,  Mr.  Chairman,  in  pointing  out  that  the 
1957  Smoky  was  probably  one  of  the  much  better  controlled  events. 

Mr.  Rogers.  So,  many  people  may  have  really  had  excessive 
exposure  in  other  shots,  and  have  never  been  notified. 

Mr.  Haas.  That  is  quite  possible,  Mr.  Chairman. 

Mr.  Rogers.  Now,  you  say  a crash  program  is  indicated.  Was 
that  not  indicated  to  you  last  year  in  February,  when  you  were 
contacted  by  the  CDC,  bringing  up  this  entile  problem  to  you? 

Mr.  Haas.  At  the  request  of  the  CDC— Dr.  Caldwell — we  first 
concentrated  all  our  efforts,  sir,  on  Shot  Smoky. 
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Mr.  Rogers.  You  had  knowledge,  did  you  not,  of  those  other 
shots,  and  the  fact  that  Smoky  may  have  been  by  far  the  best 
controlled? 

Mr.  Haas.  Well,  as  I pointed  out  earlier,  Mr.  Chairman,  these 
records  go  back  20  years,  and  it  is  quite  true  that  neither  the 
Department  of  Energy  nor  the  Department  of  Defense  has  paid 
much  attention  to  those  shots  for  the  last  20  years  until  Dr.  Cald- 
well called  attention  last  February  to  this  possible  leukemia  situa- 
tion. 

I believe  we  have  made  quite  an  impact  on  Dr.  Caldwell’s  study 
since  then  and  are  proceeding  as  rapidly  as  we  have  been  able  to. 
As  Major  Skerker  pointed  out,  we  have  accumulated  a record,  after 
all,  of  close  to  20,000  identifications. 

Mr.  Rogers.  Now,  let  me  ask  you,  CDC,  they  told  us,  asked  for 
the  records  from  Smoky,  and  they  were  told — I think,  Colonel,  by 
your  organization — that  they  would  have  to  give  you  the  individual 
name.  Is  that  true? 

Dr.  McIndoe.  In  order  to  look  on  our  list  to  cross-reference  the 
name  with  the  individuals  requested  by  Dr.  Caldwell  we  needed  a 
name,  a serial  number,  or  a social  security  number,  a time,  the 
event,  et  cetera,  pieces  of  information  so  that  we  could  go  to  our 
list  and  see  if  that  name  indeed  existed  on  that  list. 

As  Major  Skerker  has  pointed  out,  there  were  names  from  provi- 
sional units  which  were  records  kept  in  Lexingion,  which  were  not 
in  a central  repository.  We  offered  to  Dr.  Caldwell  our  resources  as 
available  at  that  time,  that  we  would  make  all  the  searches;  that 
he  would  supply  us  with  identifying  numbers. 

Mr.  Rogers.  Now,  how  could  CDC  find  out  the  names  of  men  in 
the  units?  That  is  under  control  of  the  records  of  the  Department 
of  Defense.  How  did  you  expect  him  to  do  that,  with  a magic  wand? 

Dr.  McIndoe.  In  the  statement  I said,  sir,  it  was  at  the  time  Dr. 
Caldwell  was  requesting  an  index  case.  And  then  the  second  case,  I 
believe,  was  Mr.  Coe;  and  that  was  the  time  when  the  Surgeon 
General  was  brought  in  and  the  problem  was  recognized  that  if  we 
were  going  to  have  to  get  this  information,  it  had  to  be  an  effort 
requiring  more  than  the  resources  of  the  Medical  Corps.  This  is 
when  we  went  to  the  Department  of  the  Army  and  Major  Skerker 
was  brought  in  to  get  us  that  information. 

Mr.  Rogers.  How  many  men  do  you  have  on  this,  working  full 
time? 

Dr.  McIndoe.  At  the  present  time  I have  the  responsibility  divid- 
ed up. among  four  people,  and  I would  say  they  are  probably 
devoting  from  a quarter  to  half  of  their  time  to  it,  since  the 
beginning  of  December. 

Mr.  Rogers.  Maybe  one  full  man. 

Dr.  McIndoe.  The  effort,  as  it  was  to  be  inaugurated,  once  the 
NRC  was  to  develop  the  protocol  and  we  were  to  interface,  I had 
provisionally  supplied  four  personnel  to  handle  this  problem.  And 
we  had  requested  Major  Skerker’s  transfer  to  our  organization. 

Mr.  Rogers.  And  the  Major  is  now  transferred  to  you?' 

Dr.  McIndoe.  He  is  not,  sir;  we  have  an  official  request  in. 

Mr.  Rogers.  Let  us  have  for  the  record  exactly  who  is  working 
on  it;  what  period  of  time  they  have  been  working,  and  that  they 
are  devoting  their  time,  please. 


38-191  0 - 79  - ?1 
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[The  following  information  was  received  for  the  record:] 

As  of  February  12,  the  Defense  Nuclear  Agency  had  35  individuals  working  full- 
time on  direction  of  the  overall  program.  A copy  of  names,  positions,  and  telephone 
numbers  is  attached.  These  assignments  will  change  as  the  needs  of  the  program 
change. 

The  four  services  will  each  operate  a separate  research  effort  to  develop  data  on  . 
military  and  civilian  units  and  personnel  (including  contractors)  for  whom  responsi-  ' 
ble.  These  efforts  are  just  now  gettingunderway  and  will  expand  rapidly.  Current 
details  are: 

Army.  The  principal  point  of  contact  is  Colonel  Victor  Hugo,  office  of  the  Chief  of 
Staff.  The  Army  currently  has  4 officers  and  31  others  whose  principal  assignment 
is  this  program. 

Navy.  The  principal  point  of  contact  is  CDR  Milton  Finkelstein.  The  Navy  cur- 
rently has  6 officers  and  20  others  whose  principal  assignment  is  this  program. 

Marine  Corps . The  principal  point  of  contact  is  MAJ  Rafael  Negron.  The  Marine 
Corps  also  has  2 officers  and  3 other  personnel  whose  principal  assignment  is  this 
program. 

Air  Force.  The  principal  point  of  contact  is  Lt  Col  George  Kush.  The  Air  Force  has 
2 additional  officers  and  7 other  personnel  whose  principal  assignment  is  this 
program. 
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Mr.  Rogers.  Also,  what  about  Hood,  July  5,  1957;  are  you  aware 
of  that? 

Mqjor  Skerker.  Yes,  sir;  that  was  a Marine  Corps  shot. 

Mr.  Rogers.  I understand  that  was  a 77  kt  blast. 

Mqjor  Skerker.  That  is  right,  sir. 

Mr.  Rogers.  What  was  the  exposure  there? 

Major  Skerker.  I do  not  know  what  the  exposure  was.  I have 
been  assuming  that  the  other  members  of  the  ad  hoc  committee 
have  also  been  looking  into  other  aspects  of  the  test  program.  We 
do  have  a member  from  the  Marine  Corps. 

Mr.  Rogers.  Who  else  is  looking  into  it  now? 

Mr.  Haas.  We  will  have  to  provide  that  information  for  the 
record,  Mr.  Chairman. 

[The  following  information  was  received  for  the  record:] 

The  information  requested  is  being  compiled  at  the  present  time.  A review  of  all 
applicable  records,  rosters,  and  films  is  underway.  The  information  will  be  provided 
to  the  subcommittee  when  it  is  available. 

Mr.  Rogers.  You  do  not  have  anybody  checking  that,  yet. 

Mr.  Haas.  The  Marine  Corps  has  apparently  commenced  an 
effort,  I have  Colonel  Dunwell  from  the  U.S.  Marine  Corps  here  in 
the  audience  for  the  particular  purpose  of  attending  this  hearing. 
He  is  not  familiar  with  what  has  been  done,  although  he  was  a 
participant  in  the  tests  the  year  before  that.  We  will  have  to 
provide  that  information  for  the  record  when  it  becomes  available, 
sir. 

Mr.  Rogers.  Now,  the  staff  has  discussed  with  your  people  that 
we  wanted  to  get  into  Hood,  and  you  are  not  able  to? 

Mr.  Haas.  We  are  not  prepared,  sir,  to  have  that  information 
available  today. 

Mr.  Rogers.  Well,  will  you  have  it  tomorrow? 

Mr.  Haas.  I do  not  know,  sir.  I have  requested  the  Department  of 
the  Navy  to  provide  that  information  on  participants  as  early  as 
possible. 

Mr.  Rogers.  Well,  now;  who  in  the  Navy  is  not  responding?  We 
contacted  you  some  time  ago  on  Hood.  Do  we  have  to  call  the 
Secretary  over  and  ask  him  to  do  it  for  us? 

Mr.  Haas.  I do  not  believe  so,  Mr.  Chairman. 

Mr.  Rogers.  Well,  we  will  do  it  if  we  have  to  get  to  it,  to  that 
extent.  But  now,  the  Congress  is  trying  to  look  into  this.  We  do  not 
have  a lot  of  time.  We  know  you  are  busy  and  we  hate  to  interrupt 
your  schedules.  But  we  cannot  expect  to  continue  holding  hearings 
and  accomplish  anything  if  witnesses  are  not  going  to  bring  infor- 
mation that  we  have  asked  for. 

Now,  the  staff  discussed  Hood  specifically  with  your  people,  Mr. 
Haas.  I hope  we  do  not  have  to  go  in  to  subpenas  in  getting  a whole 
inquiry  bit  going  on  this. 

Mr.  Haas.  Certainly  not,  Mr.  Chairman.  But  staffs  request  to  us 
for  shot  Hood  is  only  of  the  order  of  two  weeks  ago,  and  we  had 
only  that  time  to  get  the  Department  of  the  Navy  to  see  whether 
or  not  they  have  research  on  it. 

Mr.  Rogers.  Who  is  it  you  contacted  in  the  Department  of  the 
Navy? 

Mr.  Haas.  I will  let  you  know  that,  sir. 
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[The  information  requested  was  not  supplied  by  the  Department 
at  the  time  of  printing.] 

Mr.  Rogers.  Do  any  of  your  staff  people  here  know  whom  you 
contacted? 

Mr.  Haas.  I personally  talked  to  Vice  Admiral  Arenson,  the 
Surgeon  General  of  the  Navy. 

Mr.  Rogers.  The  Surgeon  General.  I want  the  staff  to  contact  the 
Surgeon  General  to  let  us  specifically  know  when  they  have  that 
information  available;  if  not,  I want  the  Surgeon  General  here  to 
give  us  that  information.  We  have  to  begin  to  look  at  these  things. 
That  was  77  kilotons.  That  is  almost  double  what  Smoky  was.  So, 
no  telling  what  has  happened  there.  And  did  not  the  marines  there 
move  within  400  yards  of  ground  zero  minutes  after  the  blast?  Can 
anyone  tell  us,  Mqjor? 

Major  Skerker.  Yes,  sir.  I could  read  into  the  record  the  section 
on  the  marine  brigade  exercise  for  Diablo  Hood.  Shot  Diablo  Hood, 
June  26,  to  July  5.  The  purpose  was  to  provide  realistic  training, 
particularly  for  command  and  staff  personnel  in  all  phases  of  plan- 
ning and  conducting  of  operations  supported  by  atomic  fires.  To 
test  and  evaluate  doctrine,  develop  new  tactics  and  techniques 
relative  to  the  exploitation  of  atomic  fires,  and  to  familiarize  per- 
sonnel with  the  effects  of  and  passive  defense  measures  against 
atomic  weapons. 

Concept  and  conduct  of  the  test.  The  field  exercise  was  scheduled 
in  conjunction  with  Shot  Diablo,  which  misfired  on  June  28;  it  was 
adapted  on  short  notice  to  Shot  Hood  and  detonated  at  0440,  July 
5,  1957.  As  planned,  the  ground  operations  commenced  at  mike 
hour  H plus  15  minutes.  The  tactical  maneuver  involved  a helicop- 
ter lifting  of  elements  of  a batallion  attacking  to  seize  an  objective 
which,  for  safety  reasons,  was  some  distance  removed  from  ground 
zero. 

MAG-15  provided  24  jet  aircraft  as  tactical  air  support.  Helicop- 
ters used  to  conduct  the  troop  lift  were  initially  positioned  at 
minimum  safe  distance  from  ground  zero.  As  soon  as  the  large 
cloud  of  dust  cleared  at  8 plus  85  minutes,  they  made  the  initial  lift 
from  this  position.  All  subsequent  lifts  were  made  from  the  troop 
loading  zone  in  the  vicinity  of  the  Hood  trenches,  where  all  the 
ground  troops  observed  the  shot. 

After  the  explosion  one  company  moved  to  within  safe  distance, 
400  yards,  of  ground  zero  and  later  returned  to  the  helicopter 
loading  zone  behind  the  trench  ara  to  await  helicopter  lift  to 
landing  zones.  One  company  moved  directly  from  trenches  to  load- 
ing zone  for  helicopter  lift,  and  one  company  of  the  batallion 
moved  from  the  trenches,  mounted  LVTP-5e,  and  supported  by  a 
platoon  of  ONTOS  attacked  toward  the  ground  objectives,  where 
they  linked  with  the  helicopter-borne  force  at  050900  Tango  July. 

Mr.  Rogers.  I have  that  in  your  statement  here. 

Let  me  ask  you  this,  in  Hood,  did  not  Desert  Rock  do  the  dosi- 
metry? 

Meyor  Skerker.  Yes,  sir. 

Mr.  Rogers.  So,  they  should  have  all  the  records  there  at  your 
command. 

Major  Skerker.  I believe  I do,  sir;  I do  have  some  Marine  Corps 
records. 
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Mr.  Rogers.  Then,  why  do  you  need  it  from  the  Navy,  Mr.  Haas? 
Why  do  you  have  to  go  to  the  Navy  to  get  the  records,  if  you  have 
them? 

. Mr.  Haas.  The  records  of  the  personnel  was  what  I was  referring 
to,  Mr.  Chairman.  I believe  the  dosimetry  records  were  taken  care 
of  by  the  Army  under  Project  Desert  Rock. 

Mr.  Rogers.  But  you  do  not  know  whether  each  man  was  given  a 
film  badge. 

Mr.  Haas.  We  were  not  given  that  information,  nor  do  we  neces- 
sarily have  the  names  on  the  dosimetry,  whether  they  were  Ma- 
rines, each  and  every  one  of  them,  I believe. 

Mr.  Rogers.  What  about  that,  Major? 

Maior  Skerker.  Well,  basically,  from  an  operational  standpoint  I 
would  like  the  Marines  to  be  able  to  explain  the  Marine  Corps 
operation. 

Mr.  Rogers.  Well,  I am  just  trying  to  learn  of  the  Army’s.  I have 
not  even  approached  the  Marines  yet.  We  are  just  saying,  if  you 
kept  the  records,  do  you  not  know  who  was  involved  in  it?  Instead 
of  going  through  it  service  by  service  and  let  each  one  come  in  and 
insert  an  independent  statement,  I thought  you  told  us  before  that 
all  of  the  records  of  ground  troops — be  they  Marine  or  what — you 
kept  the  records. 

Major  Skerker.  I have  the  Lexington  records,  and  on  those  Lex- 
ington records  I can  identify  some  marine  troops  that  are  from  the 
4th  Marine  Corps  Provisional  Atomic  Energy  Brigade.  I do  not 
know  if  they  are  all  the  Marine  Corps  personnel  involved. 

Mr.  Rogers.  But  there  was  this  heavy  exposure  in  Hood. 

Major  Skerker.  Yes,  sir. 

Mr.  Rogers.  And  they  have  not  been  notified. 

Major  Skerker.  That  is  right. 

Mr.  Rogers.  But  you  have  their  records,  and  you  know  who  they 
were,  of  those  exposed. 

Major  Skerker.  I have  the  records,  I cannot  very  readily  tell  you 
who  they  were  because  it  takes  a while  to  go  from  the  microfilm  to 
some  other  reasonable 

Mr.  Rogers.  Well,  I understand,  only  one  man  there,  you  could 
not  reasonably  do  it  in  1 week. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes,  Dr.  Carter. 

Mr.  Carter.  I just  want  to  state  that  it  seems  to  me  that  in 
tracing  records  we  have  confusion  here  compounded  and  com- 
pounded. And  really,  it  would  be  easier  for  us  to  find  the  members 
of  Quantrill’s  guerrillas  than  it  would  the  men  who  were  at  Desert 
Rock  or  one  of  these  other  places.  I have  never  seen  such  confusion 
in  all  my  life.  I think  if  you  have  no  more  organization  and  no 
more  knowledge  of  what  you  are  doing,  then  a dozen  good  men 
with  some  willow  switches  could  whip  the  Pentagon.  I have  no 
confidence  in  your  recordkeeping  whatever  after  hearing  this  testi- 
mony. Thank  you,  sir. 

Mr.  Rogers.  Let  me  ask  you  this,  Msyor;  you  state  no  available 
rate  meter  meets  military  specifications  and  measures  beta  radi- 
ation satisfactorily. 

Major  Skerker.  That  was  from  Operation  Teapot,  if  I am  correct. 

Mr.  Rogers.  I think  it  is  in  your  written  statement. 
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Mqjor  Skerker.  Right.  There  is  more  to  the  quote  there,  and  I 
would  like  to  turn  to  it,  if  I may. 

Mr.  Rogers.  What  page  is  that  on? 

Well,  while  you  are  looking  for  that,  let  me  ask  this:  the  Apple  II 
shot,  May  5,  1955,  29  kt,  the  recorded  overexposures  between  3 and 
6 rem  for  97  persons;  between  6 and  20,  15  persons;  and  over  20,  2. 
But  individuals  are  not  yet  identified,  as  we  understand  from  page 
14? 

Mayor  Skerker.  That  is  correct,  sir.  Those  are  the  numbers  re- 
ported in  the  operations  report,  and  they  are  just  numbers  of 
people  with  those  exposures.  We  have  no  knowledge  of  names. 

Mr.  Rogers.  And  so,  we  do  not  know  what  has  happened  to 
them. 

Major  Skerker.  No,  sir. 

Mr.  Rogers.  It  is  page  16  of  your  statement. 

Mr.  Walgren.  Mr.  Chairman,  if  I might  suggest,  I am  wondering 
whether  the  national  news  media  might  be  able  to  help  us  out,  if 
the  commentator  were  to  add  a tag  that  the  Defense  Department 
apparently  has  lost  track  of  these  people  and  the  Congress  would 
very  much  like  to  hear  from  them;  that  if  anybody  with  any 
knowledge  of  an  exposure  of  a soldier  or  civilian  through  this  kind 
of  testing  were  to  drop  us  a note  my  guess  is  that  the  random 
sample  would  be  very  statistically  valid,  and  we  might  be  able  to 
see  very  directly  what  the  cause  and  effects  of  these  tests  were. 

Mr.  Rogers.  The  committee  will  pursue  that;  I think  that  is  a 
good  suggestion. 

I believe  on  page  16  of  your  statement. 

Major  Skerker.  I believe  we  are  referring  to  the  evalution  of 
military  radiac  equipment. 

Mr.  Rogers.  Excuse  me? 

Major  Skerker.  Where  it  says  project  6.1.1a,  “Evaluation  of  Mili- 
tary Radiac  Equipment”: 

Satisfactory  tactical  dosimeters  and  rate  meters  are  now  available  for  measuring 
gamma  radiation.  The  IM-93,  and  the  IM-108  (XE-2)/PD.  However,  beta  and  neu- 
tron radiations  can  also  have  very  important  biological  effects.  The  importance  of 
these  effects  from  nuclear  detonations  is  becoming  more  and  more  recognized. 

The  beta  radiation  problem  is  mainly  a problem  of  rate  meters,  since  there  is 
little  significant  flash  beta  radiation  from  nuclear  detonations,  and  since  the  prob- 
lem is  mainly  one  of  determining  whether  a contaminated  area  is  safe  to  remain  in 
or  enter.  No  available  rate  meter  meets  military  specifications  and  measures  beta 
radiation  satisfactorily.  Casualties  could  easily  result  from  beta  burns  received  in  a 
contaminated  area  indicated  safe  by  gamma  instruments  of  the  AN/PDR-39  or 
IM-108  type. 

It  should  be  noted  that  the  range  of  the  IM-108  is  1 to  500  r/hr 
and  the  AN/PDR-39  is  essentially  the  AN/PDR-T1B  which  are 
both  higher  range  instruments. 

Mr.  Rogers.  So,  you  are  talking  about  measuring  one  but  not  the 
other,  the  beta. 

Major  Skerker.  Yes,  sir.  What  it  is  really  saying  there  is  that 
the  beta  ray,  when  you  get  into  the  higher  gamma  fields,  can  be 
very  significant. 

Mr.  Rogers.  Well,  if  that  is  true,  how  do  you  know  what  total 
radiation  level  was  present  in  various  distances  and  times  from  the 
shot,  if  you  could  not  properly  measure  them? 
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Major  Skerker.  I presume  the  assumption  was  made  that  if  you 
avoid  the  high  areas  of  gamma  activity,  you  will  have  avoided, 
relatively  speaking,  the  areas  of  higher  other  contaminants. 

Mr.  Rogers.  That  is  not  the  question  I asked.  I asked,  how  do 
you  measure  beta,  and  to  tell  whether  they  really  got  beta  rays,  or 
not,  at  those  high  levels. 

Major  Skerker.  Well,  you  can  measure  beta  also  with  an  ion 
chamber.  It  is  an  ionizing  radiation,  the  only  thing  is,  you  need  a 
window  that  will  not  stop  it. 

Mr.  Rogers.  Well,  you  just  said  no  available  rate  meter  meets 
military  specifications  and  measures  beta  radiation  satisfactorily. 
That  is  your  statement,  not  mine. 

Mqjor  Skerker.  That  is  right.  I am  saying,  at  that  time  there 
was  no  instantaneous  way  of  measuring  beta  in  the  field. 

Mr.  Rogers.  And  is  not  the  fallout  heavy  in  beta? 

Mqjor  Skerker.  Yes. 

Mr.  Rogers.  So,  you  did  not  measure  it. 

How  about  the  contours  on  the  map  entitled,  “Oak  Spring  Quad- 
rangle”? I think  you  are  familiar  with  it. 

Major  Skerker.  Right,  sir. 

Mr.  Rogers.  What  do  those  represent,  beta,  or  gamma,  or  what? 

Major  Skerker.  Those  are  gamma,  total  dose. 

Mr.  Rogers.  There  is  no  way  to  tell  what  the  beta  was  from  that. 

Mqjor  Skerker.  That  is  right. 

Mr.  Rogers.  Now,  I see  we  are  having  a vote,  and  the  committee 
will  stand  in  recess  for  10  minutes. 

[Brief  recess.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

I might  say  because  of  time  I think  tomorrow  we  will  take  the 
Department  of  Energy  and  the  VA,  so  we  will  not  hold  you  any 
longer.  I apologize  to  those  witnesses  who  were  here.  We  will  not 
take  you  until  tomorrow  at  10  o’clock;  and  if  possible  Mr.  Coe,  we 
will  see  if  he  can  arrange  to  be  here  tomorrow,  too.  So,  we  will  try 
this  afternoon  to  finish  with  the  Department  of  Defense,  for  this 
first  session  in  any  event. 

I was  talking  about  the  difficulty  in  measuring  the  beta  radi- 
ation. I notice  that  the  Army’s  final  report  on  operations  at  Desert 
Rock  in  1957  referred  to  radiation  dosimeters  not  accurately  meas- 
uring radiation  because  the  dose  was  higher  than  the  range  meas- 
ured by  the  dosimeter. 

The  radiation  dosimeters,  while  chosen  according  to  TM23200  were  of  too  low  a 
range  for  the  radiation  they  actually  received.  Laboratory  analysis  of  the  dosimeters 
will  be  required  before  the  radiation  results  are  known. 

Now,  these  dosimeters  were  placed  in  foxholes  1,000  yards  from 
ground  zero  and  covered  with  tanks  and  armored  personnel  carri- 
ers to  block  the  radiation. 

Now,  were  the  same  dosimeters  used  by  troops  involved  in  nucle- 
ar tests? 

Mqjor  Skerker.  I have  not  been  able  to  identify  what  dosimeters 
they  are  talking  about,  that  were  placed  in  these  teste. 

Mr.  Rogers.  Well,  the  Training  Manual  23200,  I presume,  would 
describe  it.  It  says,  “chosen  according  to  the  framing  manual.” 

Mqjor  Skerker.  It  would  describe  all  the  dosimeters  available, 
which  still  leaves  the  question  open. 
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Mr.  Rogers.  How  many  are  described  in  TM23200? 

Major  Skerker.  Let  me  provide  that  for  the  record,  sir. 

Mr.  Rogers.  Well,  about  how  mpny  would  you  think? 

Major  Skerker.  In  1957? 

Mr.  Rogers.  Yes. 

Major  Skerker.  I really  do  not  know,  sir. 

Mr.  Rogers.  All  right,  I will  not  press  that.  If  you  would  supply 
that  for  the  record. 

Major  Skerker.  Yes,  sir. 

[The  following  information  was  received  for  the  record:] 

TM  23-200,  "Capabilities  of  Nuclear  Weapons”,  is  a classifiied  document  currently 
in  use.  It  contains  charts,  tables,  and  nomographs  that  describe  the  effects  of 
nuclear  weapons.  There  is  no  dosimeter  information  contained  in  the  document.  If 
the  committee  wishes  to  review  the  document  it  will  be  provided.  However,  it 
cannot  be  declassified. 

Mr.  Rogers.  Now,  is  it  not  possible  that  the  soldiers  with  these 
dosimeters— if  what  they  say  is  true  in  this  report— received  a 
higher  radiation  dose  than  was  recognized  and  recorded  by  those 
who  actually  processed  the  dosimeters? 

Major  Skerker.  If  we  are  talking  about  the  film  dosimeters,  to 
the  best  of  my  knowledge,  this  was  the  DuPont  553,  which  is  a 
three-segment  film.  And  in  terms  of  solarization  that  probably 
would  not  occur  until  around  250  rem,  which  is  an  extremely  high 
dose. 

Mr.  Rogers.  Well,  now,  the  final  report  said  they  were  of  too  low 
a range  for  the  radiation  they  actually  received.  Are  you  telling 
me,  then 

Major  Skerker.  The  equipment  displays,  though,  that  I think 
they  are  referring  to,  are  the  ones  going  south  of  ground  zero,  go 
through  some  extremely  high  exposures,  even  at  1 hour  after  the 
detonation.  So,  it  is  quite  conceivable  that  the  exposures  were  well 
up  over  the  250  rem  in  those  equipment  areas  for  the  period  of 
exposure. 

Mr.  Rogers.  So,  they  actually  could  have  gotten  more  then,  more 
exposure.  More  than  the  badge  even  would  show. 

Major  Skerker.  If  that  particular  badge  was  placed  close  enough 
to  ground  zero,  certainly. 

Mr.  Rogers.  So,  it  could  have  been  a higher  dose  of  radiation 
that  would  have  been  recorded,  it  would  have  been  possible  to 
record. 

Major  Skerker.  In  the  equipment  displays,  yes,  sir.  But  at  those 
exosures,  sir,  if  a man  was  there — in  other  words,  what  I am 
saying,  if  a man  was  exposed  to  250  rem  whole  body,  you  would 
have  seen  a lot  of  early  casualties. 

Mr.  Rogers.  Well,  how  many  have  you  had  die  of  the  overex- 
posed that  you  found? 

Major  Skerker.  By  “early  casualties”  I mean  within  a 30-day 
period  of  the  detonation.  There  is  nothing  like  that  known. 

Mr.  Rogers.  Can  you  explain  the  differences  between  the  AEC 
radiation  exposure  standards  and  the  Department  of  Defense  radi- 
ation exposure  standards  in  use  at  the  Nevada  Test  Site  in  1957, 
and  why  did  the  different  exist? 

Dr.  McIndoe.  I can  attempt  to  answer  that,  sir.  At  the  time  the 
tests  were  run  the  amount  permissible  could  be  exceeded  under 
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given  circumstances  under  the  direction  of  the  Test  Director  if  it 
was  felt  that,  again  within  the  limitations  of  the  annual  dose  limit 
that  the  safe  level  for  the  year  would  not  be  exceeded. 

Now  again,  you  have  the  radiation  worker’s  maximum  amount 
and  the  public’s  maximum  amount  allowable.  So,  there  is  basically 
a civilian,  an  industrial,  and  a military  situation  for  radiation 
exposures. 

Mr.  Rogers.  And  what  were  the  differences  between  the  Atomic 
Energy  Commission’s  standard  at  that  time,  and  the  one  used  by 
the  Army? 

Dr.  McIndoe.  In  reviewing  the  records  from  that  time,  as  I 
recall,  3 rem  per  quarter  maximum  was  increased  to  the  5 rem  per 
quarter  for'  the  test  series.  And  the  shot  was  considered  as  a 
quarter.  You  could  not  exceed  5 rem  for  more  than  six  months.  It 
would  be  the  type  of  thing  that  if  you  were  in  a shot  and  recieved  5 
rem,  you  could  not  be  around  a radiation  area  again  for  at  least 
another  6 months. 

Mr.  Rogers.  Yes.  Now  what  was  the  AEC’s  at  that  time? 

Dr.  McIndoe.  I do  not  actually  recall,  sir;  I would  have  to  get 
back  into  the  standards  at  that  time.  As  I recall  it  was  3 rem  per 
quarter,  and  5 R per  year. 

Mr.  Rogers.  Mqjor,  do  you  know? 

Major  Skerker.  It  was  during  1957  that  the  change  occured,  and 
I just  do  not  recall  if  it  was  before  or  after  Smoky  that  they 
changed  from  3 rem  per  quarter  to  the  6 rem  per  year. 

Dr.  McIndoe.  The  noncombat  exposure  rate  for  the  Army  came 
into  effect  in  November  1957,  which  reduced  it  from  15  to  5 rem 
per  year,  and  the  3 rem  per  quarter;  and  I believe  a max  of  0.3  rem 
per  week. 

Mr.  Rogers.  And  why,  then,  did  the  Army  set  a higher  standard 
for  the  year  than  the  AEC? 

Dr.  McIndoe.  They  did  not,  sir.  The  dose  at  that  time,  I believe, 
married  up,  in  November  1957,  which  would  have  been  at  the 
completion  of  the  Plumbbob  series. 

Mr.  Rogers.  Well,  it  is  not  my  understanding  that  during  Plumb- 
bob  your  standards  were  identical  to  the  AEC.  Is  that  what  you  are 
telling  me? 

Dr.  McIndoe.  I am  saying  that  the  maximum  allowed  for  expo- 
sure was  5 rem. 

Mr.  Rogers.  Per  what? 

Dr.  McIndoe.  Per  quarter. 

Mr.  Rogers.  Which  is  far  above  what  the  AEC  had  at  that  time. 

Dr.  McIndoe.  I do  not  recall  their  specific  number,  but  as  I recall 
it  was  3. 

Mr.  Rogers.  I think  you  said  it  was  3 a quarter,  and  5 a year,  but 
you  were  giving  it  5 per  quarter.  Now,  why  was  that  done,  do  we 
know? 

Dr.  McIndoe.  I cannot  answer  that  question,  sir. 

Mr.  Rogers.  Now,  what  are  your  current  standards? 

Dr.  McIndoe.  Five  rem  per  year,  sir. 

Mr.  Rogers.  Five  rem  per  year.  And  you  made  that  change  in 
November  1957;  is  that  what  you  said,  Mfyor? 

Dr.  McIndoe.  I said  it. 

Mr.  Rogers.  You  said  it.  and  it  has  been  the  same  since  1957. 
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Dr.  McIndoe.  Yes,  sir. 

Mr.  Rogers.  Have  you  done  any  experiments,  any  work  that 
would  indicate  that  is  too  high  a level? 

Dr.  McIndoe.  No,  sir;  I do  not  recall  having  read  any  work  where 
it  was  suggested  that  was  too  high. 

Mr.  Rogers.  Do  you  believe  that  radiation  is  cumulative  in  its 
effect  on  humans? 

Dr.  McIndoe.  If  you  ask  me  if  I believe  in  the  threshold  of  the 
linear  series,  sir,  I nave  no  feelings,  one  way  or  the  other.  I try  to 
keep  my  exposure  as  low  as  possible. 

Mr.  Rogers.  Well,  that  does  not  help  me  much.  The  committee  is 
trying  to  make  judgments. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Go  ahead,  Dr.  Carter. 

Mr.  Carter.  I have  a comment  on  that  point.  If  you  have  a limit 
of  0.3  rem  per  week  and  0.5  rem  per  quarter,  ana  a yearly  limit, 
then  it  seems  to  me  that  you  must  realize  there  is  a cumulative 
effect,  or  you  would  not  have  a total  limit  for  the  end  of  the  year. 

Dr.  McIndoe.  It  would  appear  from  the  data  that  the  more 
radiation  you  accumulate  the  higher  the  incidence  of  radiation 
effects  become  as  time  passes. 

Mr.  Carter.  In  other  words,  it  is  cumulative. 

Dr.  McIndoe.  Yes,  sir. 

Mr.  Carter.  All  right,  that  answers  the  Chairman’s  question. 

Mr.  Rogers.  I thank  the  gentlemhn.  So,  if  it  is  cumulative  we 
have  to  really  look  at  the  standards  set,  and  on  low-level  radiation; 
would  we  not? 

Dr.  McIndoe.  I think  if  there  is  an  indication  that  the  level  of 
safety  which  has  existed  for  the  last  20  years  is  not  low  enough, 
then  I certainly  stand  ready  and  try  to  put  it  in  a range  where  it 
would  be  acceptable. 

Mr.  Rogers.  Some  of  the  scientists  have  testified  to  that  yester- 
day and  they  believe,  at  least  Dr.  Morgan  stated  he  felt  very 
definitely  it  was  cumulative  and  our  standards  are  too  high. 

Mr.  Carter,  in  case  of  inhalation  and  ingestion,  Mr.  Chairman, 
we  also  have  the  problem  that  internal  emitters  remain  in  the 
body  and  the  half-life  of  such  radioactive  particles  in  some  cases  is 
200  years. 

Dr.  McIndoe.  The  internal  dosage  is  a very  difficult  problem. 

Mr.  Rogers.  So,  this  would  mean  that  low  level  radiation,  then, 
could  be  cumulative  and  have  very  adverse  effects;  is  that  true? 

Dr.  McIndoe.  I cannot  deny  that  it  may  not  be  true,  no,  sir,  I 
cannot  say  that. 

Mr.  Rogers.  But  can  it  be  true? 

Dr.  McIndoe.  I have  not  seen  the  data  that  would  make  me  feel 
that  it  is  likely  to  be  true.  I try  to  keep  an  open  mind  about  it. 

Mr.  Rogers.  In  other  words,  you  do  not  think  it  matters  how 
many  X-rays  doses  you  get,  if  it  is  in  small  amounts? 

Dr.  McIndoe.  Again,  sir,  I feel  for  the  benefit  of  any  individual 
involved  that  we  keep  their  radiation  exposure  to  a minimum. 

Mr.  Rogers.  I know,  but  what  we  are  saying,  we  have  to  decide 
whether  our  standards  are  right  or  not.  Now,  it  is  not  very  helpful 
for  us  to  come  out  and  say,  well,  let’s  everybody  keep  it  as  low  as 
we  can. 


322 


Dr.  McInjdoe.  We  have  a standard,  sir. 

Mr.  Rogers.  We  have  a standard  and  you  told  me  it  is  too  high. 

Dr.  McIndoe.  No,  I did  not  say  it  was  too  high.  I said  I have  not 
yet  seen  any  data  that  would  suggest  that  it  is  not  safe. 

Mr.  Rogers.  Well,  I’m  sorry  I misunderstood. 

Dr.  McIndoe.  I am  sorry  if  I implied  that,  sir. 

Mr.  Rogers.  Well,  you  think  the  standards  are  OK,  then? 

Dr.  McIndoe.  I have  not  seen  anything  in  the  last  20  years  since 
the  standard  was  established  to  make  me  think  differently. 

Mr.  Rogers.  In  other  words,  you  think  there  is  a dosage  level 
that  is  safe  from  radiation,  ionizing  radiation? 

Dr.  McIndoe.  I think  in  my  field  of  work  the  standards  that  I am 
working  under  are  acceptable  to  me  and  safe,  yes,  sir. 

Mr.  Rogers.  Have  you  read  any  literature  that  brings  that  under 
question? 

Dr.  McIndoe.  Yes,  sir,  I have  read  literature  that  questions  the 
long-term  effects  of  low-dose  radiation;  and  I have  not  been  con- 
vinced in  my  own  mind  that  they  have  any  more  correct  interpre- 
tation of  their  data  than  other  people  do.  We  are  into  a very 
“queasy”  area  in  terms  of  almost  philosophy,  rather  than  physics. 

Mr.  Rogers.  Well,  would  you  agree  with  the  statements  of  Dr. 
Morgan  that  no  level  is  completely  safe? 

Dr.  McIndoe.  When  did  I start  beating  my  wife.  I cannot  answer 
that,  sir,  in  an  honest  manner.  We  are  under  radiation  all  the 
time,  and  it  differs  in  various  areas  of  the  world,  in  airplanes,  et 
cetera.  So,  we  are  constantly  under  bombardment.  And  what  the 
limiting  factor  is  I do  nor  know. 

Mr.  Rogers.  Is  your  training  in  radiological 

Dr.  McIndoe:  I am  trained  in  internal  medicine  and  nuclear 
medicine. 

Mr.  Rogers.  Have  you  done  experiments  in  radiation? 

Dr.  McIndoe.  Personally,  sir? 

Mr.  Rogers.  Scientific  experiments  on  dose  levels,  and  so  forth? 

Dr.  McIndoe.  No,  sir.  I am  not  personally  involved  in  the  radi- 
ation physics  area. 

Mr.  Rogers.  How  reliable  are  the  reports  of  operations  which 
place  military  troops  at  certain  distances  from  ground  zero,  would 
you  say;  has  that  been  looked  at  at  all? 

Mr.  Haas.  I believe  they  are  reasonably  reliable,  Mr.  Chairman. 
I cannot  personally  vouch  for  them,  but  I am  reasonably  well 
acquainted  with  many  of  the  people  who  are  responsible  for  the 
reporting  and  I have  no  reason  to  believe  that  if  they  state  certain 
facts  regarding  radiation  levels  encountered  and  measured,  and 
distances  that  the  troops  were  placed,  that  these  are  not  indeed 
correct. 

Mr.  Rogers.  Well,  we  had  witnesses  this  morning,  for  instance 
Colonel  Keating,  who  was  a commanding  officer  and  helped  design 
the  project,  he  said  they  were  within  1 Vi  to  3 miles  and  then  went 
up  closer  than  that.  And  the  Army  report  says  8,500  yards,  5 miles. 

Then  we  also  had  Mr.  Dann  testify  that  he  was  much  closer  than 
5 miles,  in  fact,  2,000  to  3,000  yards.  And  the  Army  said  his  unit 
was  8 miles.  Now,  they  had  some  trenches  but  they  pulled  them 
out  of  the  trenches  just  before  because  of  a wind  shift. 
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Mr.  Haas.  Mr.  Chairman,  we  now  have  that  record  and  the 
testimony,  and  we  certainly  do  intend  to  compare  it  with  the  facts 
as  described  in  the  reports,  and  comment  on  them  for  the  record 
for  you. 

Mr.  Rogers.  Yes,  if  you  would,  please.  Have  you  made  any  effort 
yet  to  interview  actual  participants  to  help  locate  troop  positions? 

Mr.  Haas.  No,  we  have  not  sir. 

Mr.  Rogers.  Were  there  any  safeguarads  to  reduce  troop  expo- 
sure to  radioactive  dust? 

Mr.  Haas.  Not  to  the  best  of  my  knowledge,  Mr.  Chairman. 

Mr.  Rogers.  Were  troops  warned  of  any  possible  risk  from  radio- 
active dust  particles? 

Mr.  Haas.  I do  not  know.  Maybe  Major  Skerker  can  comment  on 
that. 

Mr.  Rogers.  Thank  you. 

Major  Skerker.  There  were  no  respirators  in  use,  and  that 
being  the  case,  you  could  not  really  warn  a man  not  to  breathe  in. 

Mr.  Rogers,  ft  would  not  do  much  good  to  give  him  a warning, 
would  it. 

Major  Skerker.  Right. 

Mr.  Haas.  I will  say  this,  Mr.  Chairman,  as  a scientific  partici- 
pant I certainly  was  warned  of  that  information,  and  in  dusty 
areas  did  wear  appropriate  gear.  I was  warned. 

Mr.  Rogers.  But  they  were  not  issued  to  the  troops,  were  they? 

Mr.  Haas.  I was  not  issued  anything  personally,  either. 

Mr.  Rogers.  But  you  had  it  and  wore  it. 

Mr.  Haas.  I had  Band-Aids  and  covers  for  my  mouth,  which  were 
worn  on  occasion.  I do  not  know  whether  they  were  issued  to  the 
troops. 

Mr.  Rogers.  Well,  the  evidence  has  been  that  it  was  not,  perhaps 
the  major  can  tell  us. 

Major  Skerker.  That  is  correct,  sir,  I have  no  evidence  that  they 
were. 

Mr.  Rogers.  Issued  anything?  Not  really  warned  of  the  potential 
damage? 

Major  Skerker.  No,  sir.  ! 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman,  I have  only  a few  ques- 
tions. 

I would  like  to  know,  Doctor,  Colonel,  you  are  a radiologist  I take 
it;  you  specialize  in  radiology? 

Dr.  McIndoe.  No,  sir,  internal  medicine  and  nuclear  medicine. 

Mr.  Carter.  Internal  medicine  and  nuclear  medicine.  What  was 
the  first  burn  from  radioactive  material? 

Dr.  McIndoe.  Most  likely  I would  say  it  was  one  of  the 
Curies 

Mr.  Carter.  No.  it  was  not  Madame  Curie  or  her  husband.  It  was 
one  of  their  associates  who  inadvertently  had  a piece  of  radium  in 
his  pocket,  and  he  was  burned.  He  reported  it  to  Madame  Curie, 
and  then  her  husband  experimented  with  it  and  found  that  he  was 
burned,  also.  I believe  you  will  find  that  a matter  of  history. 

Now,  how  many  people  retired  from  the  Army,  have  been  retired 
from  the  Army  as  a result  of  cancer  caused  by  atomic  radiation? 

Dr.  McIndoe.  I have  no  knowledge  on  that  question,  sir. 
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Mr.  Carter.  Have  any  of  servicemen  ever  been  retired  or  re- 
ceived a medical  discharge  as  a result  of  these  tests? 

Mr.  Haas.  We  do  not  have  the  answer  to  that  question,  we  will 
try  to  obtain  that  from  the  Surgeons  General  of  the  services,  sir. 

[The  following  information  was  received  for  the  record:] 

As  of  this  date  we  have  not  been  able  to  identify  any  Serviceman  who  has  been 
retired  from  any  Service  for  “cancer  caused  by  radiation.”  We  have  directed  the 
Services  to  research  this  matter.  If  any  retirements  are  determined  to  have  been 
caused  by  cancer  induced  by  radiation,  the  Subcommittee  will  be  promptly  notified. 

Mr.  Carter.  I see.  What  are  the  symptoms  of  radiation  sickness, 
Doctor? 

Dr.  McIndoe.  Much  of  that  depends  upon  the  dose,  the  rate  of 
delivery.  The  symptoms  may  range  from  a simple  loss  of  appetite 
and  fatigue  to  an  extensive  physiologic  response  manifested  by 
nausea,  vomiting,  and  unconsciousness. 

Mr.  Carter.  With  moderate  radiation  sickness  we  would  think  of 
nausea,  vomiting,  diarrhea,  and  also  nosebleed;  is  that  not  true? 

Dr.  McIndoe.  That  is  true,  sir.  That  would  be  one  of  the  symp- 
toms that  would  occur  several  days  after  exposure. 

Mr.  Carter.  Well,  in  some  cases  it  has  occurred  at  the  time  of 
these  tests,  including  Smoky,  and  those  who  have  now  developed 
leukemia,  and  yet  they  have  not  been  compensated. 

Major,  do  you  believe  that  an  observer  at  Smoky  was  likely  to 
have  been  knocked  over  by  the  blast  and  high  winds? 

Major  Skerker.  At  3,000  yards  the  winds  were  indeed  about  80 
miles  an  hour.  At  8 miles  the  winds  were  7 miles  an  hour.  At  8 
miles  you  could  not  be  knocked  down;  at  something  like  3,000  yards 
it  was  testified  earlier  this  morning  that  you  certainly  would  be 
knocked  down. 

Mr.  Haas.  Dr.  Carter,  may  I insert  one  comment  on  an  earlier 
question  of  yours  regarding  the  report  of  a 7-knot  wind  at  Shot 
Smoky?  That  was  described  in  the  report  as  the  wind  either  before 
the  shot,  or  long  after  the  shot  had  passed;  in  other  words,  the 
fallout-related  wind.  Indeed,  you  are  quite  correct,  at  the  point 
where  the  troops  were,  at  3,000  yards,  the  wind,  as  Major  Skerker 
just  commented,  was  much  higher  than  7 knots. 

Mr.  Carter.  What  would  the  wind  speed  from  the  blast  have 
been  at  8 miles? 

Major  Skerker.  I computed  that  at  7 miles. 

Mr.  Carter.  Sir? 

Major  Skerker.  At  8 miles  distance  the  blast  windspeed  would  b 
approximately  7 miles  per  hour. 

Mr.  Carter.  At  the  time  of  the  blast? 

Major  Skerker.  At  8 miles,  yes,  sir;  not  closer,  but  at  8 miles. 

Mr.  Carter.  At  8,500  yards? 

Major  Skerker.  At  8 miles,  sir,  which  would  be  something  more 
like  14,000  yards. 

Mr.  Carter.  And  I am  now  asking,  at  8,500  yards  what  would 
the  wind  speed  have  been  at  the  time  of  the  blast? 

Mr.  Haas.  Dr.  Carter,  that  should  be  approximately  35  miles  per 
hour. 

Mr.  Carter.  Thirty  five  miles  per  hour. 

Mr.  Haas.  That  is  correct. 
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Mr.  Carter.  At  8,500  yards.  Then  it  would  not,  of  course,  have 
knocked  a person  down. 

And,  again,  3,000  yards  what  would  have  been  the  speed  of  the 
wind? 

Mr.  Haas.  I would  have  to  give  you  an  exact  number  for  the 
record,  but  I would  estimate  it  would  be  slightly  above  100  miles 
per  hour. 

Mr.  Carter.  Did  I understand  you  to  say  40  miles  per  hour? 

Mr.  Haas.  At  100  miles  per  hour. 

Mr.  Carter.  What  did  you  calculate  it  earlier  today,  Major,  the 
windspeed  at  3,000  yards? 

Major  Skerker.  The  calculation  that  I made,  that  I gave  to  the 
committee  staff,  was  at  8 miles  observation,  and  that  was  at  7 
miles  per  hour. 

Mr.  Carter.  What  would  it  be  at  3,000  yards,  then,  Major? 

Major  Skerker.  Somewhere  between  80  and  100  miles  an  hour. 

Mr.  Carter.  You  say  80  to  100  miles  per  hour.  You  differ  then 
from  our  distinguished 

Mr.  Haas.  We  have  an  agreement.  I would  agree  that  at  8 miles, 
Dr.  Carter,  it  would  be  about  7 miles  per  hour. 

Mr.  Carter.  All  right,  then  you  agree  on  7 miles  per  hour  at  8 
miles  away. 

Mr.  Haas.  And  I would  also  agree  that  at  about  3,000  yards  it 
would  be  closer  to  about  100  miles  per  hour. 

Mr.  Carter.  Yes,  sir.  As  a radiologist,  doctor,  what  strength  of  X- 
rays  would  it  take  for  someone  to  see  his  bones  without  a fluoro- 
scope? 

Dr.  McIndoe.  I do  not  believe  that  could  be  done  at  all,  sir.  I do 
not  believe  the  human  eye  is  capable  of  distinguishing  X-rays.  I 
think  if  the  light  was  bright  enough 

Mr.  Carter.  Well,  of  course  you  are  not  seeing  the  X-rays,  you 
are  seeing  the  bones.  We  had  testimony  to  that  effect  by  one  man 
this  morning;  and  we  have  had  the  same  testimony  by  others. 

Dr.  McIndoe.  There  is  no  doubt,  sir,  I believe  they  did. 

Mr.  Carter.  Sir? 

Dr.  McIndoe.  I have  no  doubt  that  they  did  see  their  bones,  but 
that  would  be  because  of  the  light,  not  X-ray. 

Mr.  Carter.  Sir? 

Dr.  McIndoe.  That  would  be  from  the  light,  visible  light,  not 
from  the  radiation. 

Mr.  Carter.  Well,  we  know  that  the  gamma  rays  travel  with  the 
speed  of  light,  do  we  not?  I fail  to  see  how  you  can  separate  one 
from  the  other.  I do  not  believe  you  can. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Could  you  not  actually  figure  what  the  radiation 
was  that  a person  would  receive  at  3,000  yards  from  zero? 

Mr.  Haas.  I have  that  information,  Mr.  Chairman.  At  3,000  yards 
a person  would  promptly  receive  a radiation  dose  of  about  6.3  rads 
of  gamma  radiation  and  something  slightly  less  than  2 rads  of 
neutron  radiation  if  he  was  completely  unshielded,  standing  out  in 
the  open,  from  Shot  Smoky. 

Mr.  Rogers.  Do  clothes  give  sufficient  shielding? 

Mr.  Haas.  Clothes  would  give  you  no  shielding  whatever. 

Mr.  Rogers.  What  would  give  you  shielding? 
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Mr.  Haas.  Appreciable  thicknesses  of  lead  or  some  other  heavy 
material. 

Mr.  Rogers.  So,  a man  who  had  his  helmet  blown  off,  was 
knocked  down,  would  not  have  much  protection. 

Mr.  Haas.  If  he  were  in  a trench  he  would  have  an  appreciable 
amount  of  protection.  Out  in  the  open  he  would  have  none. 

Mr.  Rogers.  And  so  he  would  have  gotten  a dose,  then,  of  at 
least — approximately  over  6. 

Mr.  Haas.  And  his  film  badge  would  so  read.  That  prompt  radi- 
ation would  be  gamma  neutron  radiation  mix,  and  his  film  badge 
would  then  read  something  in  the  neighborhood  of  about  7 to  8 
rads. 

Mr.  Rogers.  Now,  let  me  ask  you  this,  6 to  7 rads,  what  was  the 
procedure  if  such  a badge  showed  up?  It  was  sent  away  to  be  read, 
as  I understood  it:  was  it  not? 

Mqjor  Skerker.  Yes,  sir. 

Mr.  Rogers.  And  what  happened? 

Major  Skerker.  We  can  not  really  identify  a complete  audit  trail 
beyond  the  notification  through  the  Desert  Rock  surgeon  and  the 
man’s  home  unit  as  to  what  would  happen.  We  have  evidence  in 
some  cases  of  overexposure  where  a statement  was  made  that  blood 
tests  taken  and  showed  negative,  but  I have  no  document  that  can 
show  a medical  followup  program  of  the  type  you  suggest. 

Mr.  Rogers.  So  there  was  no  medical  followup. 

Major  Skerker.  I simply  have  not  found  evidence  of  it. 

Mr.  Rogers.  And  what  was  the  decontamination  procedure?  One 
of  them  said  they  told  him  to  flip  his  jacket  to  get  the  dust  off  of  it, 
and  he  brushed  his  boots  with  a whisk  broom.  Is  that  the  proce- 
dure? 

Major  Skerker.  The  initial  types  of  decontamination  procedues 
would  in  fact  be  to  dislodge  the  loose  material  from  the  clothing  or 
vehicles;  that  would  mean  brooming  down,  hosing  down,  things  lik 
that.  Silly  as  it  may  sound,  that  is  a factor. 

Mr.  Carter.  What  about  that  material  he  had  inhaled  in  his 
lungs? 

Major  Skerker.  What  we  are  suggesting  there,  everything  he 
shook  off,  he  breathes  in.  You  are  right,  sir,  I mean,  some  amount 
of  that,  that  you  would  shake  off  from  your  body  would  be  rest; 
spended  and  inhaled. 

Mr.  Rogers.  And  I presume  the  helicopters  had  a tendency  tc 
stir  that  up  again  for  them  to  breathe.  Would  that  be  correct? 

Maior  Skerker.  Some  dust  in  the  air,  some  of  it,  you  are  going  to 
breatne.  It  is  probably  an  almost  impossible  problem  to  really 
calculate  how  much  a man  does  breathe  in  a given  situation.  But 
certainly,  dust  in  the  air  will  be  breathed. 

Mr.  Rogers.  What  do  your  records  really  reveal  was  the  point  of 
Smoky,  say?  It  indicated  it  was  a public  relations  exercise. 

Mr.  Haas.  I don’t  quite  understand,  Mr.  Chairman,  how  that 
comment  was  made. 

Mr.  Rogers.  It  was  made  in  your  report. 

Mr.  Haas.  In  the  Army’s  report,  yes,  sir.  As  I pointed  out  earlier 
to  the  subcommittee,  shot  Smoky  had  many  other  needs  and  was 
set  off  for  an  entirely  different  reason  than  that  for  the  Army 
troop  exercise.  It  was  an  AEC  shot  and  it  had  a military  applica- 
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tion  of  a different  type  than  for  the  troop  exercise.  Now,  if  the 
Army  said  that  they  did  the  troop  exercise.  Now,  if  the  Army  said 
that  they  did  the  troop  exercise  aasociated  with  Shot  Smoky  as 
public  relations  exercise — as  you  have  read  from  ttye  report— I 
unfortunately  cannot  speak  to  that  comment. 

Mr.  Rogers.  Well,  is  it  not  also  possible  for  them  to  have  exer- 
cises with  a simulated  bomb  explosion? 

Mr.  Haas.  Simulated  bomb  explosions? 

Mr.  Rogers.  Yes.  In  other  words,  to  project  what  would  happen, 
do  you  not  use  troop  exercises — someone  said  they  were  using  the 
pentomic  unit. 

Mr.  Haas.  I am  certain,  Mr.  Chairman,  that  such  simulated 
exercises  can  be  held;  and  in  fact  I believe  the  Army  has  in  past 
years  had  such  exercises.  I sort  of  have  doubts  whether  they  are 
anywhere  near  as  effective  in  troop  familiarization. 

Mr.  Rogers.  If  you  set  off  a bomb,  that  is  more  realistic  than  if 
you  do  not.  But  I am  not  sure  of  the  overall  effect  on  the  health  of 
the  soldiers,  not  knowing  what  those  dangers  are. 

Mr.  Haas.  I would  agree  with  you  on  that  judgment,  Mr.  Chair- 
man, today.  But  you  must  remember  that  those  decisions  were 
made  at  a different  time,  under  different  circumstances. 

Mr.  Rogers.  I understand,  and  I understand  you  were  not  there 
making  them. 

Mayor,  does  the  Army  now  conduct  any  tests  of  this  nature? 

Mayor  Skerker.  No,  sir. 

Mr.  Rogers.  Do  they  simulate  them? 

Mayor  Skerker.  Yes,  sir;  we  do  use  simulator  devices. 

Mr.  Rogers.  Do  they  have  danger  to  the  troops,  the  simulated 
devices? 

Major  Skerker.  Nothing  beyond  the  fact  that  it  is  pyrotechnic- 
type  device. 

Mr.  Rogers.  But  no  problems  with  radiation. 

Mayor  Skerker.  No  radiation  problems. 

Mr.  Rogers.  So,  you  still  go  through  the  exercises,  but  without 
setting  off  a bomb. 

Mayor  Skerker.  That  is  correct,  sir. 

Mr.  Rogers.  I aim  sure  as  we  go  through  this  materiail  we  would 
like  to  ask  additional  questions,  and  we  will  submit  some  for  the 
record  that  we  would  like  to  have  answered.  Let  me  just  conclude 
by  asking  this:  How  does  the  Department  of  Defense  propose  to 
conduct  followup  studies  of  those  who  participated  in  nuclear  test 
programs? 

Mr.  Haas.  Well,  as  we  testified,  Mr.  Chairman,  we  did  meet  in 
December  with  the  other  agencies  and  jointly  did  come  to  an 
agreement  to  fund  a parallel  study  with  the  Nationad  Research 
Council  of  the  National  Academy  of  Sciences,  who,  we  all  jointly 
agreed,  was  a responsible  research  orgainization.  We  have  asked 
them  since  then  to  develop  a medical  protocol  for  that  purpose,  one 
over  which,  I might  point  out,  none  of  the  agencies  involved  would 
have  the  slightest  bit  of  control.  The  National  Research  Council 
does  not  allow  that  sort  of  thing. 

Mr.  Rogers.  How  would  it  be  funded? 
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Mr.  Haas.  We  have  agreed,  Mr.  Chairman,  that  each  of  the 
agencies  participating  would  fund  that  study  to  whatever  extent  it 
would  be  necessary. 

Mr.  Rogers.  Would  it  be  on  a year-by-year  basis,  or  total  fund- 
ing? 

Mr.  Haas.  Our  funds  provided  by  the  Congress  are  on  an  annual 
basis,  Mr.  Chairman,  and  so  it  would  have  to  be  on  a year-by-year 
basis.  But  certainly,  it  would  be  included  in  our  budget  for  both 
fiscal  years  1978  and  1979. 

Mr.  Rogers.  Well,  I would  think  if  you  made  a request  for  the 
Congress  to  fund  an  independent  properly  designed  study,  the  Con- 
gress would  be  willing  to  look  at  2,  3,  4 years.  Hopefully  it  could  be 
done  in  less  than  that. 

Mr.  Haas.  I am  quite  certain,  Mr.  Chairman,  that  the  Congress 
would  be  most  receptive  to  that  suggestion.  I do  not  believe  it  is 
necessary.  I think  within  the  funds  available  to  the  Department  of 
Defense  this  type  of  high  priority  study  would  certainly  receive  any 
adequate  considerations  in  funding  as  may  be  required. 

Mr.  Rogers.  I think  the  committee  would  like  to  know  that.  If 
you  would  let  us  know. 

Mr.  Haas.  I would  assure  the  chairman  that  the  Defense  Nucle- 
ar Agency  would  stand  ready  to  make  the  funds  for  the  NRC  study 
available,  whatever  may  be  needed. 

Mr.  Rogers.  Thank  you. 

Now,  would  the  Defense  Department  have  the  right  of  approval 
of  the  study  protocol? 

Mr.  Haas.  I do  not  believe,  Mr.  Chairman,  that  the  Defense 
Department  would  consider  that  it  would  have  such  a right  of 
approval;  but  I would  believe  from  my  years  of  experience  with  the 
National  Academy  that  they  would  sort  of  waive  that  off  and  say, 
“We  are  the  only  ones  that  have  the  right  of  approval  to  our 
protocols.” 

Mr.  Rogers.  Does  the  Department  of  Defense  have  any  objection 
to  letting  CDC  continue  the  study? 

Mr.  Haas.  We  have  from  the  very  beginning,  Mr.  Chairman, 
agreed  to  continue  to  support  Dr.  Caldwell,  as  we  did  from  the  very 
first  day  that  he  came  to  us.  We  consider  that  to  be  a parallel 
effort.  And  if  funds  should  be  requred  for  the  study — and  we  have 
not  been  notified  by  the  Department  of  Health,  Education,  and 
Welfare  that  they  will  be — we  would  make  those  available,  also. 

Mr.  Rogers.  So,  you  would  have  no  objection  to  CDC  doing  the 
broader  study. 

Mr.  Haas.  Absolutely  not,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you.  That  is  very  helpful. 

Mr.  Carter.  Mr.  Chariman,  I have  just  a few  questions.  In  1957, 
or  back  even  in  1951,  1952,  or  1953  or  other  years  when  we  were 
doing  these  atomic  explosions,  was  the  state  of  science  such  that  we 
knew  the  effect  of  these  explosions  on  human  beings? 

Mr.  Haas.  Well,  we  have  learned  through  experiments  over  the 
years. 

Mr.  Carter.  But  did  we  know  the  effects? 

Mr.  Haas.  More  and  more.  I would  certainly  agree,  Mr.  Carter, 
we  know  more  today,  a lot  more  today  than  we  did  in  1957. 
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Mr.  Carter.  Yes.  Then  we  should  say,  then,  “Father,  forgive  us, 
for  we  knew  not  what  we  did."  We  did  not  have  full  knowledge  at 
that  time,  did  we? 

Mr.  Haas.  We  certainly  had  less  knowledge. 

Mr.  Carter.  That  is  the  point  I am  trying  to  make. 

Mr.  Haas.  Certainly,  we  had  much  less  then,  than  we  do  now. 

Mr.  Carter.  Thank  you  very  kindly. 

Mr.  Rogers.  Finally,  I am  very  anxious  to  ask  you  along  with  the 
Secretary  of  Defense,  to  look  into  if  necessary,  increasing  the  per- 
sonnel to  give  some  priority  to  this  project  of  searching  out  the 
records  and  making  them  available  to  CDC.  Do  you  see  any  prob- 
lem with  that? 

Mr.  Haas.  Mr.  Chariman,  before  I came  over  here  this  morning  I 
had  only  my  third  conversation  in  2 days  with  Dr.  John  White,  the 
Assistant  Secretary  of  Defense  for  Manpower  Reserve  Affairs,  and 
Logistics,  who  is  presently  the  Acting  Assistant  Secretary  for 
Health  Affairs.  I believe  on  the  basis  of  that  conversation  I have 
every  aasu  ranee  that  the  Department  of  Defense  proposed  to  fol- 
lowup the  committee’s  recommendations  as  speedily  as  is  possible. 

Mr.  Rogers.  Would  you  let  us  know  tomorrow  what  is  projected 
in  increasing  manpower  and  effort,  and  the  time  element  the  com- 
mittee may  expect? 

Mr.  Haas.  I will  attempt  to  answer  that. 

Mr.  Rogers.  If  not,  would  you  advise  us  who  makes  the  decision, 
and  the  committee  will  also  contact  him? 

Mr.  Haas.  I will  attempt  to  give  you  that  information  as  quickly 
as  possible 

Mr.  Rogers.  Thank  you  very  much.  Dr.  Carter? 

Mr.  Carter.  Was  Smoky  a particularly  dirty  explosion? 

Mr.  Haas.  I cannot  believe  that  is  an  appropriate  statement,  Mr. 
Carter.  I do  not  think  shot  Smoky  was  any  more  dirty  than  any 
other  shot.  It  was  on  a tower.  It  was  certainly  more  dirty,  if  that 
would  applies,  than  shots  which  were  suspended  from  balloons,  like 
shot  HOOD  was,  which  was  at  a higher  altitude. 

Mr.  Carter.  Your  opinion  being  that  way,  can  you  explain  why 
the  AEC  personnel  turned  their  backs  and  ran  and  would  not  go  in 
to  retrieve  the  instruments  placed  at  Smoky  for  several  days?  Why 
did  they  do  that,  if  it  was  not  more  dirty  than  previous  shots? 
Mr.  Haas.  I am  afraid  I cannot  answer  that. 

Mr.  Carter.  There  is  a little  difference  of  opinion  here,  then,  is 
there  not? 

All  right,  thank  you  very  kindly. 

Mr.  Rogers.  We  will  be  furnishing  you  questions  to  be  answered 
for  the  record,  if  you  would,  and  also  a statement  from  Mrs.  Jones 
who  testified  todf.y,  that  we  would  ask  you  to  reply  to  for  the 
record. 

Mr.  Haas.  Thank  y^u,  Mr.  Chairman. 

-{The  following  information  was  received  for  the  record:] 

While  the  Department  of  Defense  shares  Mrs.  Jones’  concern  in  ensuring  that  the 
U.S.  Government  fulfills  its  responsibility  to  former  servicemen,  DOD  most  em- 
phatically does  not  concur  with  her  sweeping  allegations. 

First,  throughout  her  statement  Mrs.  Jones  prejudges  the  issue  of  whether  low- 
level  ionizing  radiation  increases  the  risk  of  leukemia  or  other  cancers.  The  scientif- 
ic community  my  no  means  accepts  this  relationship,  and  this  is  precisely  the  issue 
into  which  tne  Committee  is  inquiring.  It  is  the  subject  of  the  study  now  underway 
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at  the  Center  for  Disease  Control;  and  it  is  expected  to  be  the  focus  of  an  even 
broader  effort  by  the  National  Reserch  Council  of  the  National  Academy  of  Sci- 
ences. To  provide  detailed  data  for  these  scientific  reviews,  DOD  has  recently 
embarked  upon  an  extensive  program  to  devlop  the  details  of  personnel  participa- 
tion and  exposure  in  each  test.  The  Department  of  Defense  believes  strongly  that 
the  outcome  of  the  scientific  reviews  should  not  be  prejudged  as  Mrs.  Jones  does. 

Second,  the  DOD  strongly  disagrees  with  Mrs.  Jones'  statement  that  “the  study 
which  is  being  carried  on  by  the  Center  for  Disease  Control  is  unnecessary  and  is 
itself  an  attempt  to  endlessly  delay  and  cover  up  this  entire  issue."  The  DOD  has 
great  respect  for  the  independence  and  competence  of  the  Center  for  Disease  Con- 
trol, and  is  doing  everything  possible  to  assist  them  in  their  work.  The  DOD 
believes  CDC  should  continue  its  work. 

Third,  DOD  takes  strong  issue  with  Mrs.  Jones’  broad  “charges"  on  behalf  of 
Another  Mother  for  Peace.  However,  the  details  of  the  specific  instances  she  alleges 
will  be  investigated  in  detail,  in  conjunction  with  the  far-reaching  DOD  research 

Srogram  now  getting  underway.  Detailed  information  will  be  made  available  to  the 
ommittee  as  it  is  developed. 

Mr.  Rogers.  Thank  you  for  your  patience  with  the  committee,  we 
appreciate  your  testimony  today. 

The  committee  stands  adjourned  until  10  o'clock  tomorrow  morn- 
ing, 

[Whereupon,  at  5:05  p.m.  the  subcommittee  adjourned,  to  recon- 
vene at  10  a.m.,  Thursday,  January  26,  1978] 
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THURSDAY,  JANUARY  26,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  10:20  a.m.,  in  room 
2123,  Rayburn  House  Office  Building,  Hon.  Paul  G.  Rogers,  chair- 
man, presiding. 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

The  committee  is  continuing  its  hearings  on  the  health  effects  of 
ionizing  radiation.  We  will  hear  this  morning  from  the  Department 
of  Energy.  The  witness  is  Dr.  Donald  Kerr,  the  Acting  Assistant 
Secretary  for  Defense  Programs,  Department  of  Energy. 

We  welcome  you  to  the  committee,  Dr.  Kerr,  and  if  you  have 
colleagues  that  you  would  like  to  have  join  you  at  the  table,  they 
are  welcome  to  do  so.  If  you  would  identify  them  for  the  record,  it 
would  be  helpful.  Your  statement  will  be  made  a part  of  the  record 
in  full,  without  objection,  and  you  may  proceed  as  you  desire. 

STATEMENT  OF  DONALD  M.  KERR,  PH.  D.,  ACTING  ASSISTANT 
SECRETARY  FOR  DEFENSE  PROGRAMS,  DEPARTMENT  OF 
ENERGY,  ACCOMPANIED  BY  GORDON  JACKS,  LOS  ALAMOS 
SCIENTIFIC  LABORATORY,  N.  MEX.;  BOB  NEWMAN,  DEPUTY 
ASSISTANT  MANAGER  FOR  OPERATIONS,  NEVADA  OPER- 
ATIONS OFFICE:  BRUCE  CHURCH,  BRANCH  CHIEF  FOR  RADI- 
ATION SAFETY,  NEVADA  OPERATIONS  OFFICE:  RICHARD 
AMICK,  OFFICE  OF  GENERAL  COUNSEL,  NEVADA  OPER- 
ATIONS  OFFICE;  WALTER  WEYZEN,  M.D.,  DIVISION  OF  BIO- 
LOGICAL ENVIRONMENTAL  RESEARCH,  MANAGER,  HUMAN 
HEALTH  STUDIES  PROGRAM,  NEVADA  OPERATIONS  OFFICE; 
HAL  HOLLISTER,  DIRECTOR,  DIVISION  OF  OPERATIONAL 
AND  ENVIRONMENTAL  SAFETY;  WILLIAM  BURR,  JR,  M.D., 
DEPUTY  DIRECTOR,  DIVISION  OF  BIOMEDICAL  AND  ENVI- 
RONMENTAL  RESEARCH;  ROBERT  TAFT,  ASSISTANT  MAN- 
AGER  FOR  PLANS,  ENGINEERING  AND  BUDGET,  NEVADA  OP- 
ERATIONS  OFFICE;  AND  VICTOR  BOND,  M.D.,  ASSOCIATE  DI- 
RECTOR  OF  BROOKHAVEN  NATIONAL  LABORATORY 

Dr.  Kerr.  Mr.  Chairman,  members  of  the  committee,  it  is  a 
privilege  to  appear  before  you  today  on  behalf  of  the  Department  of 
Energy. 
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It  is  my  understanding  that  this  committee  has  concern  about 
past  nuclear  weapons  test  explosions  and  their  possible  adverse 
health  effects  upon  people  who  participated  in  those  test  operations 
and  upon  people  who  were  not  associated  with  those  operations, 
but  who  were  at  locations  where  they  might  have  received  radi- 
ation exposure.  I would  like  to  read  a prepared  statement  to  fur- 
nish you  with  some  general  information  to  expand  upon  the  testi- 
mony you  have  heard  from  the  DOD  witnesses  yesterday.  With 
your  permission,  I would  like  to  submit  the  statement  along  with 
backup  material  for  the  record. 

Mr.  Rogers.  Without  objection,  that  material  will  be  received  for 
the  record  [see  p.  341]. 

Dr.  Kerr.  After  my  presentation,  I will  try  to  answer  questions 
having  to  do  with  the  testing  operations  and  the  safety  of  those 
operations.  Here  to  assist  me  in  answering  questions  are  several 
people.  In  introducing  these  gentlemen,  I should  comment  that  all 
U.S.  atmospheric  weapons  testing  was  done  before  the  end  of  1962. 
While  there  are  people  here  who  participated  in  some  of  the  atmos- 
pheric tests,  not  one  of  us  here  today  was  in  a top  management 
role  in  1957.  Memories  tend  to  be  less  reliable  as  to  what  happened 
20  to  30  years  ago.  My  comments  will  include  some  historical 
information  obtained  from  records,  but  must  rely  to  some  extent 
upon  the  recollections  of  participants. 

Mr.  Hal  Hollister,  to  my  right,  is  the  director  of  the  Division  of 
Operational  and  Environmental  Safety  in  the  Department  of 
Energy.  He  is  here  on  behalf  of  Dr.  James  Liverman,  Acting  Assist- 
ant Secretary  for  Environment.  Mr.  Hollister  may  be  able  to  assist 
if  there  are  questions  regarding  the  health,  safety,  or  environmen- 
tal safety  of  operational  procedures. 

Mr.  Rogers.  We  welcome  you,  Mr.  Hollister. 

Mr.  Hollister.  Thank  you  very  much. 

Dr.  Kerr.  Dr.  William  Burr,  sitting  to  the  right  of  Mr.  Hollister, 
is  the  deputy  director  of  the  Division  of  Biomedical  and  Environ- 
mental Research,  also  under  Dr.  Liverman.  He  should  be  able  to 
help  with  regard  to  matters  having  to  do  with  the  health  effects  of 
radioactivity. 

Mr.  Rogers.  Dr.  Burr,  the  committee  is  glad  to  have  you. 

Dr.  Kerr.  Mr.  Bob  Newman,  sitting  behind  me,  is  presently  the 
deputy  assistant  manager  for  operations  at  our  Nevada  Operations 
Office,  responsible  for  the  Nevada  test  site.  He  is  one  of  the  present 
Nevada  test  controllers,  the  individual  who  is  solely  responsible  for 
the  detonation  of  a nuclear  device,  appointed  by  the  manager  to 
take  overall  responsibility  for  and  control  of  test  operations  during 
the  period  from  the  day  before  each  test  until  satisfactory  comple- 
tion. 

Mr.  Rogers.  Mr.  Newman,  the  committee  is  glad  to  have  you. 

Dr.  Kerr.  Mr.  Robert  Taft,  assistant  manager  for  plans,  engi- 
neering and  budget  of  the  Nevada  Operations  Office,  in  the  row 
behind  Mr.  Newman,  had  responsibilities  at  the  Pacific  proving 
ground  from  1952  through  1957,  during  the  intervals  between  test 
operational  periods. 

Mr.  Rogers.  Mr.  Taft,  welcome. 

Dr.  Kerr.  Mr.  Bruce  Church  is  chief  of  the  radiological  branch  in 
the  Nevada  Operations  Office.  In  that  position  he  has  responsibil- 
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ities  for  the  day-to-day  radiological  safety  at  the  Nevada  test  site. 
Mr.  Church  is  sitting  to  my  right. 

Mr.  Rogers.  Mr.  Church,  the  committee  is  glad  to  have  you. 

Dr.  Kerr.  Mr.  Richard  Amick  is  from  the  Office  of  Chief  Counsel 
at  the  Nevada  Operations  Office  and  is  informed  on  certain  legal 
matters  associated  with  testing  operations.  He  is  sitting  to  the  rear. 

Mr.  Rogers.  Yes;  we  see  Mr.  Amick;  thank  you  for  being  here. 

Dr.  Kerr.  And  finally,  just  behind  me  is  Mr.  Gordon  Jacks  from 
the  Los  Alamos  Scientific  Laboratory,  where  he  is  a senior  member 
of  the  permanent  Los  Alamos  contingent  at  the  Nevada  test  site.  In 
1957  he  was  employed  by  the  University  of  California  Radiation 
Laboratory  to  assist  in  tne  AEC’s  radiological  safety  program  at 
the  NTS.  He  should  be  able  to  help  with  questions  about  radiologi- 
cal safety  as  it  was  handled  by  the  AEC  at  the  time  of  Smoky. 
Also,  he  was  responsible  for  the  radiological  safety  of  the  scientific 
task  group  during  Pacific  tests  in  1956,  1958,  and  1962,  and  han- 
dled the  dosimetry  program  for  the  entire  task  force  in  those  years. 

Mr.  Rogers.  Mr.  Jacks,  the  committee  welcomes  you. 

Dr.  Kerr.  A number  of  other  persons  are  present  who  have  had 
a variety  of  experience  that  relates  in  part  to  the  effects  of  nuclear 
explosions  in  the  atmosphere.  Should  there  be  questions  in  their 
specific  areas  of  expertise  we  will  introduce  them,  should  they  be 
able  to  help  you. 

Mr.  Rogers.  That  will  be  fine. 

Dr.  Kerr.  We  will  try  to  answer  your  questions  at  this  time. 
However,  if  there  are  areas  which  we  are  unable  to  cover  satisfac- 
torily, particularly  in  the  medical  effects  area,  we  will  provide  that 
information  to  the  committee  in  written  form.  In  addition,  Eh". 
Liverman  will  be  testifying  before  you  on  February  8,  if  there  are 
matters  we  cannot  cover  today. 

Mr.  Rogers.  Thank  you  very  much,  Dr.  Kerr. 

Dr.  Kerr.  I will  begin  by  addressing  the  scope  of  the  U.S.  nuclear 
weapon  test  program.  The  United  States  has  continued  to  conduct 
tests  of  nuclear  weapons  since  the  Trinity  Test  in  1945.  Such 
testing  has  been  essential  to  the  research,  development  and  produc- 
tion of  nuclear  weapons.  By  law,  the  Department  of  Energy  now 
has  responsibility  for  the  nuclear  weapon  R.  & D.  program,  includ- 
ing testing  originally  carried  out  by  the  Atomic  Energy  Commis- 
sion, and  later  the  Energy  Research  and  Development  Administra- 
tion. 

The  United  States  has  conducted  606  announced  nuclear  detona- 
tions from  1945  to  the  present.  Of  these,  484  were  fired  at  the 
Nevada  test  site,  105  at  locations  in  the  Pacific  Ocean  testing 
areas,  including  Bikini,  Enewetak,  Johnston  Island,  and  Christmas 
Island;  and  the  remaining  tests  were  at  various  other  locations. 
Approximately  one-third  of  the  total  were  atmospheric  weapon 
tests;  86  of  these  were  at  Nevada.  The  United  States  had  stopped 
all  atmospheric  testing  before  1963,  the  year  of  the  Limited  Test 
Ban  Treaty.  From  that  point  on  all  U.S.  weapon  tests  have  been 
conducted  underground  with  the  intent  of  containing  radioactivity. 

I have  a detailed  list  of  all  of  the  tests  [see  p.  341],  should  it  be 
useful  to  the  committee’s  inquiry. 

Mr.  Rogers.  I think  it  would  be  helpful,  and  it  will  be  received 
for  the  record.  Thank  you. 
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Dr.  Kerr.  You  may  have  noticed  that  the  totals  I gave  above 
were  for  announced  U.S.  detonations.  For  security  reasons,  not  all 
weapon  tests  are  announced.  I would  like  to  point  out  also  that 
there  have  been  a few  Plowshare,  or  peaceful  nuclear  explosive 
tests.  These  were  cratering  tests  as  distinct  from  nuclear  weapons 
tests.  While  these  explosions  were  carried  out  with  the  same  basic 
operational  procedures  as  weapon  tests,  those  peaceful  nuclear  ex- 
plosive tests  were  not  designed  for  complete  containment.  Today  I 
am  discussing  nuclear  weapon  tests. 

Since  the  mayor  purpose  of  all  tests  was  to  learn  how  well  the 
various  weapons  design  concepts  actually  performed,  most  tests 
were  done  in,  such  a way  that  scientific  measurements  could  be 
made.  Initially,  the  most  satisfactory  technique  was  to  position  the 
weapon  on  top  of  a tower  and  to  arrange  instruments  in  an  array 
around  that  tower  to  observe  the  detonation.  However,  for  effects 
measurements,  a few  weapons  were  also  positioned  underwater, 
underground,  or  at  the  ground  or  water  surface.  Such  surface 
bursts  were  not  often  employed  because  of  the  larger  amount  of 
fallout  produced.  A few  were  dropped  from  aircraft  or  delivered  to 
the  detonation  point  by  some  other  military  delivery  system. 
Towers  were  very  expensive,  and  they  contributed  to  the  radioac- 
tive fallout;  hence,  the  AEC  soon  looked  for  better  methods  of 
weapon  emplacement.  The  first  successful  alternative  was  suspen- 
sion of  the  test  device  beneath  a helium  balloon,  which  was  held  at 
the  desired  firing  point  by  a set  of  mooring  wires.  Several  tests 
were  fired  at  Nevada  locations  as  high  as  1,500  feet  above  the 
ground,  using  this  technique. 

In  1956,  the  AEC  began  development  of  underground  testing 
methods  to  reduce  fallout.  One  technique  was  to  tunnel  horizontal- 
ly under  a mountain,  to  emplace  the  device,  and  to  plug  or  stem 
the  tunnel  opening.  Some  early  underground  tests  were  not  satis- 
factorily contained  and  it  required  several  years  of  underground 
testing  experience  to  learn  the  successful  techniques  now  employed 
to  contain  underground  nuclear  explosions  in  tunnels.  Another 
technique  was  to  drill  a vertical  hole  in  which  the  device  was 
emplaced  and  fired.  It  is  the  drilled  underground  emplacement 
which  later  was  successfully  developed  for  most  underground  test- 
ing. 

A great  deal  of  information  has  been  made  public  on  the  health 
aspects  of  atmospheric  nuclear  testing.  During  hearings  held  in 
May  and  June  of  1957,  and  May  1959  by  a Special  Subcommittee 
on  Radiation  of  the  Joint  Committee  on  Atomic  Energy,  and  in 
June  of  1962  by  the  Subcommittee  on  Research,  Development,  and 
Radiation  of  JCAE,  am  extensive  record  of  these  matters  was  com- 
piled. 

The  summary  analysis  of  the  1957  hearings  indicated  that  there 
is  a difference  of  opinion  as  to  whether  a very  small  dose  of 
radiation  would  produce  an  increased  incidence  of  such  somatic 
conditions  as  leukemia  or  bone  cancer.  In  the  1959  hearings  the 
summary  analysis  indicates  that  the  biological  significance  of  low 
levels  of  radioactivity  was  at  that  time  still  largely  unknown.  No 
resolution  was  reached  on  whether  or  not  a threshold  levtsl  of 
radiation  exposure  exists  below  which  effects  such  as  cancer  and 
leukemia  do  not  result. 
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The  summary  analysis  of  the  1962  hearings  found  that  the  differ- 
ence of  opinion  expressed  at  the  1959  hearings  on  whether  there  is 
a threshold  level  of  exposure,  below  which  somatic  effects  will  not 
occur  in  the  body,  has  yet  to  be  settled  within  the  scientific  com- 
munity. While  radiation  protection  standards  continue  to  be  based 
on  a linear  or  no  threshold  assumption,  it  is  possible  that  the  true 
radiation  risk  for  somatic  effects  at  levels  near  or  several  times 
higher  than  the  national  background  may  prove  to  be  smaller  than 
would  be  predicted  by  their  assumption,  and  may  possibly  be  zero. 

The  Federal  Radiation  Council  considered  “Health  Implications 
of  Fallout  From  Nuclear  Weapons  Testing  Through  1969”  in  its 
report  No.  3,  “Estimate  and  Evaluation  of  Fallout  in  the  United 
States  From  Nuclear  Weapons  Testing  Conducted  Through  1962” 
in  its  report  No.  4,  and  “Revised  Fallout  Estimate  for  1964-65  and 
Verification  of  the  1963  Predictions”,  in  its  report  No.  6.  Those 
reports  present  the  conclusions  that  fallout  in  the  United  States  in 
relative  terms  will  be  far  short  of  figures  which  would  cause  con- 
cern or  justify  countermeasures. 

I will  now  go  on  and  describe  the  atmospheric  nuclear  testing 
from  1946  to  1962. 

After  World  War  II,  the  first  series  of  weapons  test  operations 
took  place  at  Bikini  Atoll  within  the  U.S.  trust  territories  in  the 
Pacific.  These  tests  and  those  test  series  that  followed  elsewhere  in 
the  Pacific  were  enormous  operations  which  necessitated  large- 
scale  military  participation  to  furnish  the  necessary  logistic  sup- 
port. i 

Mr.  Rogers.  Pardon  me,  may  I interrupt  at  this  point?  Do  you 
have  the  figures,  the  numbers  of  military  personnel  who  participat- 
ed there? 

Dr.  Kerr.  I believe  we  do,  sir. 

Mr.  Rogers.  Would  you  furnish  those  for  the  record,  please,  and 
could  you  tell  us  approximately  what  they  are  in  overall  figures? 

Dr.  Kerr.  We  would  have  to  extract  that  information  from  the 
joint  task  force  reports  for  each  operation,  which  we  could  then 
provide  you  for  the  record.  We  do  not  have  a separate  listing  of 
military  and  civilian  participation  with  us  at  this  hearing. 

Mr.  Rogers.  Do  you  have  the  overall  figure  of  civilian  and  mili- 
tary? 

Dr.  Kerr.  Yes;  we  do. 

Mr.  Rogers.  What  is  that,  then,  please?  And  then  submit  for  the 
record,  if  you  would  please,  the  breakdown  [see  p.  407]. 

Dr.  Kerr.  To  give  you  a direct  answer  now,  prior  to  submitting  it 
for  the  record,  the  totals  of  personnel  in  our  exposure  records  for 
testing  years  from  1945  to  the  present  are  347,640  for  tests  in  the 
continental  United  States,  and  110,650  for  Pacific  tests.  There  are 
some  qualifications  with  those  totals,  the  first  being  that  records 
for  some  Pacific  operations  and  continental  tests  prior  to  1957  may 
include  multiple  entries  for  the  same  person.  Second,  records  do 
include  exposures  during  nonoperational  periods,  when  no  tests 
were  conducted.  And,  as  you  learned  yesterday,  not  all  participants 
appear  in  the  records  because  all  personnel  were  not  film  badged 
during  every  Pacific  and  continental  test  operation,  particularly 
official  observers  outside  the  controlled  area  and  Desert  Rock 
troops  on  exercises.  Army  film-badge  data  from  1951,  1952,  and 
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1957  are  included  in  the  above  totals  because  these  records  were 
obtained  from  the  Lexington  Army  Signal  Depot  archives. 

Mr.  Rogers.  Thank  you. 

Dr.  Kerr.  The  organization  for  each  of  these  operations  was  a 
joint  task  force  in  which  there  was  a designated  overall  military 
commander  who  represented  both  the  DOD  and  the  AEC,  and 
within  which  there  were  scientific  as  well  as  military  task  groups. 
Typically,  the  task  force  commander  had  a civilian  scientific 
deputy  commander  who  mainly  looked  after  matters  having  to  do 
with  the  tests  themselves. 

While  the  task  force  commander  had  within  his  organization  a 
radiological  safety  adviser,  each  major  task  group  within  the  joint 
task  force  was  responsible  for  furnishing  its  own  radiological  safety 
support.  The  scientific  task  group  had  a radiological  safety  unit 
responsible  for  protecting  those  scientific  participants  who  might 
be  exposed  to  radiation  hazards  during  scientific  experiments,  and 
for  providing  all  joint  task  force  dosimetry  services. 

Also,  this  radiological  safety  unit  looked  after  some  other  individ- 
uals, including  AEC  contract  support  personnel  and  official  observ- 
ers. The  radiological  safety  operations  which  supported  the  scientif- 
ic efforts  were  provided  mainly  through  military  personnel  who 
were  temporarily  assigned  to  the  scientific  task  group  for  the 
period  of  the  test  series.  During  nonoperational  periods,  when  no 
tests  were  being  conducted,  the  AEC  and  its  contractor  provided 
the  radiological  services. 

On  the  other  hand,  for  nuclear  weapon  testing  within  the  conti- 
nental United  States,  all  aspects  of  conducting  and  managing  oper- 
ations normally  were  assigned  to  an  AEC  test  manager  who  had 
been  designated  by  the  Commission.  The  personnel  from  the  AEC 
laboratories,  projects  of  the  field  command,  Armed  Forces  special 
weapons  project,  and  the  U.S.  Civil  Effects  Test  Group,  plus  mem- 
bers of  the  AEC  and  official  AEC  guests,  all  were  considered  to  be 
onsite  participants  for  whom  the  AEC  test  manager  exercised 
safety  responsibilities.  However,  “onsite  participation”  did  not  in- 
clude personnel  sent  to  the  Nevada  Test  Site  under  the  auspices  of 
the  DOD  Desert  Rock  program.  Camp  Desert  Rock  was  outside  the 
Nevada  test  site  and  all  aspects  of  the  Desert  Rock  exercises  were 
separated  from  onsite  activities  as  much  as  possible.  With  regard  to 
that  DOD  program,  the  responsibility  for  radiological  safety  of 
troops  differed  from  one  test  series  to  the  next.  For  the  tests  in 

1951,  the  AEC  had  radiological  safety  responsibility  for  troops.  In 

1952,  the  AEC  accepted  joint  responsibility  with  the  DOD  for  radio- 
logical safety  of  Desert  Rock  troops.  Beginning  in  1953  and  continu- 
ing through  1957,  the  AEC  at  the  request  of  the  Department  of 
Defense  delegated  responsibility  for  the  radiological  safety  of  troops 
to  the  DOD.  During  those  latter  years,  the  DOD  commander  of  the 
Desert  Rock  exercises  provided  the  AEC  test  manager  with  oper- 
ation plans  in  advance  of  those  tests  on  which  there  was  to  be 
troop  participation.  However,  except  for  a few  interactions  through 
an  AEC/DOD  liaison  officer,  the  Desert  Rock  exercise  forces  were 
independent  and  furnished  their  own  radiological  safety  and  sup- 
port. The  Desert  Rock  exercise  during  Event  Smoky  was  done 
under  this  arrangement. 
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Radiological  safety  support  for  the  AEC  at  the  Nevada  Test  Site 
through  the  1955  Teapot  operation  was  obtained  using  personnel 
from  the  AEC’s  weapons  laboratories  and  the  Department  of  De- 
fense. After  the  1955  Teapot  operation  this  arrangement  wks 
changed  completely.  All  facets  of  AEC  onsite  radiological  safety 
were  performed  for  the  Commission  by  Reynolds  Electrical  & Engi- 
neering Co.,  better  known  as  REECO.  That  group  furnished  film 
badges  and  provided  radiological  support  in  connection  with  meas- 
uring radiation  exposures  and  maintaininjg  and  reporting  dose  rec- 
ords. They  furnished  radiological  monitoring  personnel  and  instru- 
ments for  use  in  protection  of  all  onsite  personnel  at  the  test  site. 
They  provided  radiation  safety  briefings  to  onsite  personnel  whose 
work  might  take  them  into  radiation  fields.  REECO  furnished  de- 
contamination facilities,  and  assistance  for  personnel  and  equip- 
ment. Also,  radiation  health  medical  facilities  were  maintained. 
Further,  REECO  implemented  the  AEC  procedures  after  each  test 
for  controlling  access  to  contaminated  areas,  and  they  performed 
routine  environmental  monitoring  at  the  Nevada  Test  Site. 

AEC,  ERDA,  and  now  the  Department  of  Energy  have  had 
REECO  continue  in  its  role  of  furnishing  complete  radiological 
safety  support  at  the  test  site.  It  is  REECO  today  that  has  a 
computer  file  listing  exposure  records  for  people  involved  in  nu- 
clear weapon  testing.  Their  file  includes  that  data  which  has  been 
furnished  by  the  DOD  for  military  personnel  exposures  as  the 
witnesses  described  yesterday. 

The  AEC  offsite  radiological  safety  program,  during  test  periods 
from  1951  through  1954,  was  directed  by  the  Los  Alamos  Scientific 
Laboratory.  Experience  gained  by  the  AEC  during  this  period  indi- 
cated that  monitoring  and  documenting  of  radioactivity  that  es- 
caped from  the  test  site  could  be  more  effective  if  it  were  per- 
formed by  a health  agency.  In  1954,  a memorandum  of  understand- 
ing was  drawn  up  between  the  Commission  and  the  Public  Health 
Service  to  provide  a comprehensive  program  for  radiological  safety 
beyond  the  boundaries  of  the  test  sites.  Objectives  of  the  offsite 
program  include  protecting  the  public  from  the  effects  of  nuclear 
tests;  documenting  exposures  in  the  offsite  areas;  providing  a 
public  information  and  education  program;  and  investigating  inci- 
dents of  possible  radiation  injury.  The  Public  Health  Service  pro- 
vided the  public  safety  program  until  this  function  was  transferred 
in  1970  to  the  Environmental  Protection  Agency’s  Environmental 
Monitoring  and  Support  Laboratory  in  Las  Vegas,  Nev.,  which  has 
continued  this  program. 

In  the  atmospheric  testing  period  from  1951  to  1962,  maximum 
permissible  amounts  of  radiation  exposures  for  test  participants 
generally  were  established  or  adopted  prior  to  each  nuclear  testing 
operation  by  the  test  manager  or  the  joint  task  force  commander. 
However,  permission  was  given  by  the  test  manager  or  the  task 
force  commander  for  certain  participants  to  exceed  the  maximum 
permissible  amounts.  Those  personnel  performed  particularly  criti- 
cal assignments  such  as  cloud  sampling  and  recovery  of  scientific 
instrumentation  or  data;  they  were  not  Desert  Rock  troops. 

Maximum  permissible  exposure  amounts  changed  over  the  years, 
depending  on  the  national  and  international  committee  recommen- 
dations, but  the  primary  standard  of  quarterly  or  13-week  whole- 
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body  penetration  radiation  exposure  has  not  changed  greatly.  For 
example,  this  amount  was  3.9  roentgens  during  the  NTS  Ranger 
operation  in  1951,  and  was  3 rem— that  is  roentgen  equivalent 
man— from  1962  to  the  present. 

A complete  listing  of  personnel  exposed  beyond  the  permitted 
amounts  has  not  been  compiled,  and  this  would  require  consider- 
able research  regarding  numbers  of  personnel  and  the  limits  in 
effect  during  each  operational  period.  An  incomplete  review  of 
available  documents  revealed  that  about  900  test  participants  ex- 
ceeded the  permissible  exposure  amounts  for  whole-body  penetrat- 
ing radiation  during  atmospheric  testing  operations. 

As  nuclear  weapons  testing  progressed  into  the  late  1950’s,  this 
country  as  well  as  many  others  became  increasingly  concerned 
about  the  nuclear  arms  race  and  about  the  associated  nuclear 
testing  activities  which  at  that  time  were  being  conducted  in  the 
atmosphere.  In  particular,  fallout  from  these  testing  activities 
became  of  such  great  concern  that  the  United  States  and  the  Soviet 
Union  both  had  stopped  all  nuclear  testing  by  early  November 
1958.  This  moratorium  remained  in  effect  until  abrogated  by  the 
Soviet  Union  in  September  1961.  Soon  after,  in  the  interest  of 
national  security,  the  United  States  resumed  a nuclear  test  pro- 
gram of  its  own. 

However,  concern  still  existed  over  worldwide  fallout  from  nucle- 
ar testing.  Diplomatic  negotiations  had  been  taking  place,  and  they 
culminated  in  the  signing  of  the  Treaty  Banning  Nuclear  Tests  in 
the  Atmosphere  and  Outerspace  and  Underwater— more  widely 
known  as  the  Limited  Test  Ban  Treaty— by  the  United  States  and 
Soviet  Union  in  August  1963.  All  United  States  weapons  tests  since 
1963  have  been  carried  out  underground. 

Since  the  Limited  Test  Ban  Treaty,  there  have  been  19  releases 
of  radioactivity  detected  offsite.  Most  of  these  releases  occurred  in 
the  1960’s  when  the  state-of-the-art  in  underground  containment 
had  not  been  developed  to  its  present  technological  level.  The  last 
significant  release  was  from  the  Baneberry  event  in  December 
1970. 

Promptly  after  the  venting  of  Baneberry,  in  mid-December  1970, 
the  general  manager  at  AEC  Headquarters  and  the  manager 
Nevada  operations  office,  initiated  separate  investigations  to  deter- 
mine causes  and  necessary  corrective  actions.  The  AEC  directed 
that  no  further  testing  would  be  authorized  until  appropriate  re- 
ports and  evaluations  were  completed.  The  conclusions  from  the 
investigations  indicated  that  the  venting  resulted  from  a unique 
geologic  environment  surrounding  the  Baneberry  device.  It  was 
also  concluded  that  the  initiation  of  a number  of  administrative 
and  technical  actions  would  provide  confidence  to  resume  a test 
program  with  considerably  reduced  probability  of  a recurrence  of  a 
venting  similar  to  Baneberry.  These  actions  required  changes  in 
procedures  or  in  emphasis  to  attain  additional  assurance  of  con- 
tainment and  included: 

Rules  and  procedures  for  the  review  of  each  test  prior  to  authori- 
zation were  refined,  formalized,  codified,  and  certified. 

The  group  known  as  the  test  evaluation  panel  was  reconstituted 
as  the  containment  evaluation  panel  and  its  membership  was  ex- 
panded to  include  a geologist  ana  hydrologist. 
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A specific  program  of  investigation  and  research  was  implement- 
ed with  respect  to  geologic  and  geophysical  characteristics  of  test 
emplacements.  In  particular,  containment  criteria  were  analyzed 
and  reconfirmed  or  replaced,  and  a greater  range  of  scientific 
expertise  was  added  to  the  design,  evaluation,  and  authorization 
channels. 

Finally,  during  tests,  controlled  areas  within  the  Nevada  test  site 
were  expanded  and  forward  area  personnel  and  facilities  were 
restricted  to  those  essential  to  conducting  the  test. 

The  total  investigative  effort  required  about  2 months  to  com- 
plete after  which  action  was  initiated  to  obtain  Presidential  ap- 
proval for  continuation  of  the  program.  Testing  after  Baneberry 
was  resumed  in  June  1971. 

Since  the  diagonal  line  event  on  November  24,  1971,  implementa- 
tion of  these  required  actions  has  resulted  in  there  being  no  re- 
leases of  radioactivity  as  a result  of  a test  detonation. 

As  I stated  earlier,  all  weapon  testing  operations  since  1963  have 
been  conducted  underground  and  have  been  under  the  exclusive 
control  of  the  Atomic  Energy  Commission,  later  the  Energy  Re- 
search and  Development  Administration,  and  now  the  Department 
of  Energy.  Overall  policy  for  the  safe  conduct  of  testing  is  estab- 
lished in  DOE  Headquarters  in  Washington.  The  responsibility  for 
carrying  out  this  policy  has  been  delegated  to  the  manager  of  the 
Nevada  operations  office.  While  the  DOD  has  been  a user  of  the 
NTS  facilities  for  effects  tests  since  1963,  they  have  followed  estab- 
lished policy  for  test  operations. 

All  tests  are  approved  by  the  President  on  a semiannual  bais.  In 
seeking  that  Presidential  approval,  assurances  are  given  that  tests 
will  be  conducted  only  if  they  have  been  designed  to  be  safely 
contained  and  only  if  they  will  comply  with  all  U.S.  treaty  obliga- 
tions, and  with  the  National  Environmental  Policy  Act. 

To  insure  compliance  with  these  rules,  each  containment  design 
is  carefully  reviewed  by  the  sponsoring  laboratory  before  being 
submitted  for  review  by  a group  known  as  the  containment  evalua- 
tion panel.  This  panel  of  scientists,  experienced  in  various  aspects 
of  the  phenomenology  of  containment,  reviews  each  test,  and  each 
member  submits  an  individual  evaluation  of  the  soundness  of  the 
containment  design  to  the  manager  of  the  Nevada  operations 
office.  If  the  manager  approves  the  containment  plans,  he  requests 
detonation  authority  from  headquarters.  At  headquarters  a final 
review  of  the  manager’s  recommendations,  the  containment  evalu- 
ation, and  other  programmatic  considerations  are  made  before 
granting  detonation  authority.  No  test  is  conducted  without  both 
Presidential  approval,  and  a thorough  containment  review. 

Once  detonation  authority  is  granted  to  the  manager  of  the 
Nevada  operations  office,  he  may  proceed  with  the  final  prepara- 
tions for  the  test.  The  actual  conduct  of  the  test  is  under  the 
control  of  the  manager’s  delegated  representative,  now  called  the 
test  controller,  formerly  the  test  manager.  The  test  controller  is 
assisted  by  a scientific  advisor  who  is  a senior  scientist  from  the 
sponsoring  weapons  laboratory  and  by  a panel  to  review  both 
onsite  and  offsite  safety  considerations.  This  panel  includes  three 
advisers;  one  from  the  Environmental  Protection  Agency;  one  from 


340 


the  National  Weather  Service  Nuclear  Support  Office,  and  one  a 
physician  skilled  in  radiation  medicine. 

It  is  unlikely  that  another  major  venting  will  occur.  Neverthe- 
less, an  evaluation  is  made  of  the  weather  and  of  the  offsite  {popula- 
tion conditions  before  a decision  is  made  to  proceed.  To  assist  the 
test  controller  in  his  decision,  , a special  branch  of  the  National 
Weather  Service,  with  both  local  and  national  weather  prediction 
capability,  makes  an  analysis  of  weather  conditions  and  calculates 
the  onsite  and  offsite  fallout  patterns  based  upon  a hypothetical 
venting.  This  information  is  used  by  the  test  controller  and  his 
advisory  panel  to  evaluate  procedures  for  controlling  exposures  or 
carrying  out  emergency  plans.  If  such  evaluation  indicates  that 
individuals  in  the  onsite  or  offsite  population  could  receive  doses  in 
excess  of  established  guidelines,  then  the  test  is  postponed  until 
a more  favorable  conditions  prevail. 

At  this  point  I would  like  to  emphasize  that,  since  1966,  our 
records  show  that  no  one  in  either  the  onsite  of  offsite  population 
has  received  a dose  in  excess  of  the  established  radiation  guidelines 
from  weapons  test  operations. 

A number  or  the  questions  relayed  to  the  Department  of  Energy 
by  the  committee  staff  dealt  with  leukemia  incidence  reported  by 
Dr.  Caldwell  of  the  Center  for  Disease  Control  for  individuals  who 
were  involved  as  troop  participants  in  the  Department  of  Defense 
Desert  Rock  exercise  during  the  Smoky  test  in  1957.  While  the 
troops  involved  in  the  Desert  Rock  exercises  were  the  responsibility 
of  the  military,  the  Department  of  Energy  recognizes  a responsibili- 
ty to  address  the  question  as  to  whether  radiation  exposure  during 
the  tests  might  have  been  the  cause  of  injury. 

Thus,  in  addition  to  the  work  undertaken  by  Dr.  Caldwell,  much 
broader  study  may  be  needed  to  obtain  statistically  reliable  infor- 
mation in  this  regard.  As  an  initial  step,  the  Department  of  De- 
fense and  the  Department  of  Energy  have  recommended  that  an 
independent  study  be  conducted  by  the  National  Academy  of  Sci- 
ences of  the  health  status  of  a few  different  troop  participant 
populations  present  for  tests  at  different  times. 

We  believe  it  desirable  that  both  Dr.  Caldwell’s  survey  and  the 
recommended  National  Academy  study  proceed  in  parallel.  If  the 
results  of  these  efforts  suggest  a probably  adverse  health  effect 
relationship,  a decision  will  be  made  as  to  what  further  steps  will 
have  to  be  taken. 

Meanwhile,  the  Department  of  Energy  data  repository  currently 
maintained  by  REECO  in  Nevada  has  been  examined,  and  the  DOE 
has  funded  a program  to  improve  the  capability  of  the  REECO 
system  to  store  and  to  provide  better  access  to  information  that  is 
needed,  so  that  the  related  exposure  questions  may  be  pursued. 

Mr.  Chairman,  that  completes  my  prepared  statement.  My  col- 
leagues and  I will  be  happy  to  try  and  answer  your  questions. 

[Testimony  resumes  on  p.  406.] 

[The  attachments  to  Dr.  Kerr’s  prepared  statement  follow:] 
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«*AG£ 


event  nahc  oate«gcti  LOCATION 


trinity 

FIRST 

test  or 

07/16/45 

an  a-kohk 

ALANOGOROO 

WORLO  WAR 

eirst 

II  88/05/45  JAPAN 

CONBAT  USf-MlROSHlMA 

WCRLO  WAR  II 

SECOND  CONftAT 

08/09/45  JAPAN 

use-nagasaki 

CROSSR0A0S 

able 

06/30/46 

BIKINI 

baker 

07/24/46 

BIKINI 

sandstone 

X-RAY 

04/14/48 

ENIWETOK 

YOKE 

04/30/48 

ENIWETOK 

ZEBRA 

05/14/48 

ENIWETOK 

ranger 

ABLE 

01/27/51 

NTS 

RAKER 

01/28/51 

NTS 

EASY 

02/01/51 

NTS 

RAKER-2 

02/02/51 

NTS 

FCX 

02/06/51 

NTS 

greenhouse 

ooc 

04/07/51 

ENIWETOK 

EASY 

04/20/51 

ENIWETOK 

GEORGE 

05/08/51 

ENIWETOK 

I TEN 

85/24/51 

ENIWETOK 

BUSTER-JANGLE 

ABLE 

10/22/51 

NTS 

BAKER 

10/28/51 

NTS 

CHARLIE 

10/30/51 

NTS 

DOG 

11/01/51 

NTS 

EASY 

11/05/51 

NTS 

SUGAR 

11/19/51 

NTSjy 

TYPE 

PURPOSE 

YIELD  RANGE 

Towr® 

WEAPONS  RELATED 

lo*T 

AIRDROP 

COHN AT 

13  KT 

AIRDROP 

CONK AT 

23  KT 

AIRDROP 

WEAPONS  RELATED 

23  KT 

UW 

WEAPONS  RCLATEO 

23  KT 

TOWER 

WEAPONS  RELATED 

J7KT 

TOWfR 

WEAPONS  RELATED 

49KT 

TOWER 

WEAPONS  RELATED 

18KT 

AIRCROP 

weapons  related 

1FT 

AIRDROP 

WEAPONS  RELATEO 

8KT 

AIRDROP 

WEAPONS  RELATED 

1KT 

AIRDROP 

WEAPONS  RCLATEO 

8KT 

AIRDROP 

WEAPONS  RELATEO 

22KT 

TOWE» 

WEAPONS  RELATEO 

TOWER 

WEAPONS  RELATED 

47KT 

TOWER 

WEAPONS  RELATEO 

TOWER 

WEAPONS  RELATED 

TOWER 

WEAPONS  RELATEO 

LESS  THAN  0.1KT 

AIRDROP 

WEAPONS  RELATEO 

3.5KT 

AIRPROP 

WEAPONS  RELATED 

14KT 

AIRDROP 

WEAPONS  RELATEO 

21KT 

AIROROP 

WEAPONS  RELATEO 

31KT 

SURFACE 

WEAPONS  RELATED 

1.2KT 

78/01/06 
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PACE 


EVENT  NAME 

OATE(GCT) 

LOCATION 

TYPE 

PURPOSE 

VIELO  RANGE 

UNCLE 

11/29/51 

NTS 

TUMBLER-SNAPPER 

CRATER 

WEAPONS  RELATED 

1.2KT 

able 

04/01/52 

NTS 

A I RPRPP 

WEAPONS  RELATED 

1KT 

BAKER 

04/15/52 

NTS 

AIRDROP 

WEAPONS  RELATEO 

1KT 

CHARLIE 

04/27/52 

NTS 

AIRDROP 

WEAPONS  RELATEO 

31KT 

DOC 

05/01/52 

NTS 

AIRDROP 

WEAPONS  RELATEO 

19KT 

EASY 

05/07/52 

NTS 

TOWER 

WEAPONS  RELATED 

12KT 

FOX 

05/25/52 

NTS 

TOWER 

WEAPONS  RELATED 

11KT 

GEORGE 

06/01/52 

NTS 

YOWFR 

WEAPONS  RELATEO 

15KT 

HON 

06/05/52 

NTS., 

IVY 

TOWER 

WEAPONS  RELATED 

14KT 

HIKE 

Experinental 

1C/31/SZ 

THERMONUCLEAR 

eniweyok 

OEVICE 

surface 

WEAPONS  RELATEO 

10.4MT 

KING 

11/15/52 

ENIMETOK 

UPShOT-KNOTMOLE 

AIRDROP 

WEAPONS  RELATEO 

500  KT 

ANNIE 

03/17/53 

NTS 

TOWER 

WEAPONS  RELATEO 

16KT 

NANCY 

03/24/53 

NTS 

TOWER 

WEAPONS  RELATEO 

24KT 

RUTH 

03/31/53 

NTS 

TOWER 

WEAPONS  RELATEO 

O.ZKT 

OIXIC 

04/06/53 

NTS 

AIRDROP 

WEAPONS  RELATEO 

11KT 

RAY 

04/11/53 

NTS 

TOWER 

WEAPONS  RELATEO 

0.2KT 

8A0GER 

0-/18/53 

NTS 

TOWER 

WEAPONS  RELATED 

23KT 

SINON 

04/25/53 

NTS 

TOWER 

WEAPONS  RELATEO 

43KT 

ENCORE 

05/08/53 

NTS 

AIROROP 

WEAPONS  RELATEO 

27KT 

HARRY 

05/19/53 

NTS 

TOWER 

WEAPONS  RELATED 

32KT 

GRABLE  05/25/53 

FIRED  FROH  2B0HM  GUN 

NTS 

GUN 

WEAPONS  RELATEO 

15KT 

CLIMAX 

06/04/53 

NTS 

castle 

AIROROP 

WEAPONS  RELATED 

61KT 

BRAVO 

EXPERIMENTAL 

02/28/54 

THERMONUCLEAR 

BIKINI 
; OEVICE 

SURFACE 

WEAPONS  RELATEO 

15HT 

38-191  0 


/ 


~o 

so 


\> 

UJ 
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EVENT  NAME 

DATE (GCT) 

LOCATION 

TYPE 

PURPOSE 

YICLO 

RANGE 

ROMEO 

03/26/54 

BIKINI 

BARGE 

WEAPONS  RELATED 

KOOn 

04/06/54 

BIKINI 

SURFACE 

WEAPONS  RELATED 

110  KT 

UNION 

04/75/54 

BIKINI 

BARGE 

weapons  related 

YANKEE 

05/04/54 

BIKINI 

BARGE 

WEAPONS  RELATED 

NECTAR 

05/13/54 

ENIMETOK 

TEAPOT 

BARGE 

WEAPONS  RELATED 

HASP 

02/18/55 

NTS  y, 

AIRDROP 

WEAPONS  RELATED 

1KT 

NOTH 

32/22/55 

NTS 

TOWER 

WEAPONS  RELATEO 

2KT 

TESLA 

03/01/55 

NTS 

TOMER 

WEAPONS  RELATEO 

7KT 

TURK 

03/07/55 

NTS 

TOMER 

weapons  RELATED 

4 3KT 

HORNET 

03/12/55 

NTS 

TOMER 

WEAPONS  RELATEO 

4*T 

SEE 

03/22/55 

NTS 

TOMER 

WEAPONS  RELATEO 

BKT 

ESS 

0 3/23/55 

NTS 

CRATER 

WEAPONS  RELATEO 

1KT 

APPLE-1 

03/29/55 

NTS 

TOMER 

WEAPONS  RELATEO 

14KT 

HASP  PRIME 

03/29/55 

NTS 

AIRDROP 

WEAPONS  RELATED 

JKT 

HA 

04/06/55 

NTS 

AIROROP 

WEAPONS  RELATED 

3KT 

POST 

04/09/55 

NTS 

TOMER 

WEAPONS  RELATEO 

2KT 

NET 

04/15/55 

NTS 

TOMER 

WEAPONS  RELATEO 

22KT 

APPLE-2 

05/05/55 

NTS 

TOMER 

WEAPONS  RELATEO 

29KT 

ZUCCHINI 

05/15/55 

NTS  ^ 
MIGRAN 

TOMER 

WEAPONS  RELATEO 

28KT 

MIGRAN  05/14/59 

29  OECRECSN-126  DEGREES 

M 

REDWING 

UH 

WEAPONS  RELATED 

30KT 

LACROSSE 

05/04/56 

ENIMETOK 

surface 

WEAPONS  RELATEO 

4C  KT 

CHEROKEE 

FIRST  AIR  OR CP 

05/20/56 
BY  U.S.  OF 

BIKINI 

A THERMONUCLEAR  MEAPON 

AIRDROP 

WEAPONS  RELATED 

SEVEPAL 

NT 

ZUNI 

05/27/56 

BIKINI 

SURFACE 

WEAPONS  RELATEO 

3.5  NT 

TUNA 

05/27/56 

ENIMETOK 

WEAPONS  RELATEO 
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EVENT  NAME 

OATETGCn 

location 

TYPE 

PURPOSE 

VIELO  RANGE 

ERIE 

05/30/96 

eninetok 

TOMER 

NtAPONS  RELATED 

.sehinole 

06/06/56 

ENIMETOK 

surface 

WEAPONS  RELATED 

Flathead 

06/11/56 

BIKINI 

BARGE 

MEAPONS  RELATED 

BLACKEOOT 

06/11/56 

ENIMETOK 

TOMER 

MFAPONS  RELATED 

KICKAPOO 

06/13/56 

ENIMETOK 

MEAPONS  RELATED 

OSAGE 

06/16/56 

ENIMETOK 

AIRDROP 

WEAPONS  RELATEO 

INCA 

06/21/56 

ENIMETOK 

WEAPONS  RELATEO 

OAKOTA 

06/25/56 

BIKINI 

BARGE 

MEAPONS  RELATEO 

nohank 

07/02/56 

ENIMETOK 

WEAPONS  RELATEO 

APACHE 

07/00/56 

ENIMETOK 

BARGE 

WEAPONS  RELATEO 

NAVAJO 

07/10/56 

BIKINI 

BARGE 

WEAPONS  RELATEO 

TEH  A 

07/20/56 

BIKINI 

BARGE 

WEAPONS  RELATEO 

5 NT 

HURON 

07/21/56 

ENIMETOK 

PLUNBSOB 

BARGE 

WEAPONS  RELATEO 

BOLTZHAN 

05/20/57 

NTS 

TOMER 

WEAPONS  RELATED 

12KT 

FRANKLIN 

06/02/57 

NTS 

TOMER 

WEAPONS  RELATEO 

166T0NS 

LASSEN 

06/05/57 

NTS 

BALLOON 

WEAPONS  RELATEO 

0.5  TONS 

WILSON 

06/10/57 

NTS 

balloon 

WEAPONS  RELATEO 

10KT 

PRISCILLA 

06/26/57 

NTS  * 

balloon 

WEAPONS  RELATED 

37KT 

HOOO 

07/05/5 7 

NTS 

BALLOON 

WEAPONS  RELATEO 

76KT 

OIABLO 

07/15/57 

NTS 

TOMER 

WEAPONS  RELATEO 

17KT 

JOHN 

07/15/57 

NTS 

ROCKET 

WEAPONS  RELATEO 

ABOUT  2KT 

KEPLER 

07/26/57 

NTS 

TOMER 

WEAPONS  RELATED 

10KT 

OMENS 

07/25/57 

NTS 

balloon 

WEAPONS  RELATEO 

9.7KT 

STOKES 

00/07/57 

NTS 

balloon 

WEAPONS  RELATEO 

19KT 

SHASTA 

00/10/57 

NTS 

TOMER 

MEAPONS  RELATEO 

17KT 

DOPPLER 

00/23/57 

MTS  £ 

balloon 

WEAPONS  RELATED 

11KT 

X 
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EVENT  NAME 

DATE (GCTI 

LOCATION 

TYPE 

PURPOSE 

YIELO  RANGE 

TRANKLIN  PRIME 

08/30/57 

NTS 

BALLOON 

WEAPONS  RELATED 

4.7KT 

SMOKY 

08/31/57 

NTS 

TOWER 

WEAPONS  RELATED 

4NKT 

GALILEO 

09/02/57 

NTS 

TOWER 

WEAPONS  RCLATEO 

11KT 

mheeler 

09/06/57 

MTS 

balloon 

WEAPONS  RELATED 

197  TONS 

LAPLACE 

09/08/57 

NTS 

BALLOON 

WEAPONS  RCLATEO 

1KT 

FIZEAU 

09/14/57 

NTS 

TOWEP 

WEAPONS  RELATED 

11KT 

NEWTON 

09/16/57 

NTS^ 

BALLOON 

WEAPONS  RELATED 

12KT 

RAINIER 

FIRST  TUNNEL 

09/19/57 

EMPLACEMENT 

NTS 

TUNNEL 

WEAPONS  RELATED 

1.7KT 

WHITNEY 

09/23/57 

NTS 

TOWER 

WEAPONS  RELATED 

19KT 

charleston 

09/28/57 

NTS 

BALLOON 

WEAPONS  RELATED 

12KT 

MORGAN 

10/07/57 

NTS 

HARDTACK 

BALLOON 

WEAPONS  RELATED 

8KT 

YUCCA 

12  DECREES  37 

06/26/58 

’ MIN  N-163  OEGREES  01  nIn  E 

BALLOON 

WEAPONS  RELATED 

CACTUS 

05/05/55 

ENIWETOK 

surface 

WEAPONS  RCLATEO 

16  KT 

FIR 

05/11/58 

BIKINI 

BARGE 

WEAPONS  RELATED 

butternut 

05/11/56 

ENIWETOK 

BARGE 

WEAPONS  RELATED 

KOA 

05/12/56 

ENIWETOK 

SURFACE 

weapons  relatco 

1.37  MT 

MAHOO 

05/16/56 

ENIWETOK 

UW 

WEAPONS  RELATED 

HOLLY 

05/20/55 

ENIWETOK 

BARGE 

WEAPONS  relateo 

NUTMEG 

05/21/56 

BIKINI 

BARGE 

WEAPONS  RELATEO 

YELLOWWOOO 

05/26/56 

ENIWETOK 

BARGE 

WEAPONS  RELATED 

magnolia 

05/26/56 

ENIWETOK 

BARGE 

WEAPONS  RELATEO 

TOBACCO 

05/30/58 

ENIWETOK 

BARGE 

WEAPONS  RELATEO 

sycamore 

05/31/56 

BIKINI 

BARGE 

WEAPONS  RELATEO 

ROSE 

06/02/56 

ENIWETOK 

BARGE 

WEAPONS  RELATED 

UMBRELLA 

06/06/56 

ENIWETOK 

UW 

WEAPONS  RELATEO 

70/01/06 
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EVENT  NAME 

OATCCGCTI 

location 

TYPE 

PURPOSE 

YIELD  RANGE 

maple 

06/10/90 

BIKINI 

•URGE 

WEAPONS  RELATED 

ASPCH 

06/16/90 

BIKINI 

BARGE 

WEAPONS  RELATEO 

walnut 

06/16/96 

ENIWETOK 

barge 

WEAPONS  RELATED 

linden 

06/10/90 

• ENIWETOK 

barge 

WEAPONS  RELATEO 

REOMOOO 

06/27/90 

BIKINI 

barge 

WEAPONS  RELATED 

— 

ELOER 

06/27/90 

ENIWETOK 

BARGE 

WEAPONS  RELATED 

OAK 

06/20/90 

ENIWETOK 

BARGE 

WEAPONS  RELATEO 

8.9  NT 

HICKORY 

06/29/96 

BIKINI 

BARGE 

WEAPONS  RELATED 

SEQUOIA 

07/01/90 

ENIWETOK 

8ARCC 

WEAPONS  RELATEO 

CEDAR 

07/02/99 

BIKINI 

barge 

WEAPONS  RELATEO 

OOCWOOO 

07/05/90 

ENIWETOK 

BARGE 

WEAPONS  RELATEO 

POPLAR 

07/12/59 

BIKINI 

barge 

WEAPONS  RELATEO 

PISONIA 

07/17/90 

ENIWETOK 

WEAPONS  RELATEO 

JUNIPER 

07/22/50 

BIKINI 

BARGE 

WEAPONS  RELATED 

OLIVE 

07/22/50 

ENIWETOK 

BARGE 

WEAPONS  RELATEO 

PINE 

07/26/59 

ENIWETOK 

BARGE 

WEAPONS  RELATEO 

TEAK 

06/01/50 

JOHNSTON  ISL  AREA 

ROCKET 

WEAPONS  RELATED 

MEGATON  RANGE 

QUINCE 

09/06/50 

ENIWETOK 

WEAPONS  RELATEO 

orange 

00/12/59 

JOHNSTON  ISL  AREA 

ROCKET 

WEAPONS  RELATEO 

MEGATON  RANGE 

PIG 

00/10/50 

ENIWETOK 

ARCUS 

WEAPONS  RELATEO 

ARGUS  I 

ABOUT 

30  0 

06/27/59 
WILES  ALTITUDE 

SOUTH  ATLANTIC 

ROCKET 

WEAPONS  RELATEO 

1-2KT 

ARGUS  II 

ABOUT 

300 

09/30/59 
NILES  ALTITUDE 

SOUTH  ATLANTIC 

rocket 

WEAPONS  RELATEO 

1-2KT 

ARGUS  III 
ABOUT 

300 

09/06/50 
NILES  ALTITUOE 

SOUTH  ATLANTIC 
HARDTACK 

ROCKET 

WEAPONS  RELATEO 

1-2KT 

COOT 

09/19/50 

NTS  ifS 

balloon 

WEAPONS  RELATEO 

03  TONS 

76/01/06 
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EVENT  name 

OATE (GCT> 

LOCATION 

TYPE 

PURPOSE 

YIELD  RANGE 

MORA 

09/29/56 

NTS  I3 

BALLOON 

WEAPONS 

RELATED 

2*T 

tamalpaxs 

slicmt  venting 

10/06/56 

NTS 

TUNNEL 

WEAPONS 

RELATEO 

72  TONS 

QUAY 

10/10/56 

NTS 

TOMER 

WEAPONS 

RELATEO 

79  TONS 

lea 

10/13/56 

NTS 

balloon 

WEAPONS 

related 

l.LKT 

HAMILTON 

10/15/56 

NTS 

TOMER 

WEAPONS 

RELATEO 

1.2  TONS 

LOGAN 

10/16/58 

NTS 

tunnel 

MEAPONS 

RELATED 

5 FT 

DONA  ANA 

10/16/56 

NTS 

balloon 

WEAPONS 

RELATEO 

37  TONS 

RIO  ARRIBA 

10/18/58 

NTS 

TOMER 

WEAPONS 

RELATED 

93  TONS 

SOCORRO 

10/22/56 

NTS 

BALLOON 

WEAPONS 

RELATEO 

6KT 

MRANGELL 

10/22/58 

NTS 

balloon 

WEAPONS 

RELATEO 

115  TONS 

RUSMMOR6 

10/22/56 

NTS 

balloon 

WEAPONS 

RELATEO 

166  TONS 

SANFORO 

10/26/58 

NTS 

BALLOON 

WEAPONS 

RELATED 

N.9KT 

OE  3ACA 

10/26/58 

NTS  * 

balloon 

WEAPONS 

RELATEO 

2.2KT 

EVANS 

VENTING 

10/29/58 

NTS 

TUNNEL 

WEAPONS 

RELATEO 

55  TONS 

HUM0OLOT 

10/29/56 

NTS 

TOMER 

WEAPONS 

RELATEO 

7.6  TONS 

SANTA  FE 

10/30/56 

NTS 

balloon 

WEAPONS 

RELATEO 

1.3KT 

BLANCA 

SLIGHT  VENTING 

10/30/56 

NTS 

NOUGAT 

TUNNEL 

WEAPONS 

RELATED 

19KT 

ANTLER 

09/15/61 

NTS 

TUNNEL 

WEAPONS 

RELATEO 

2.NKT 

SMRCN  09/16/61 

LON  TIELO  MEANS  LESS  THAN 

NTS 

20KT 

SHAFT 

WEAPONS 

RELATEO 

LOW 

CHENA 

10/10/61 

NTS 

TUNNEL 

WEAPONS 

8 

2 

LCw 

MINK 

10/29/61 

NTS 

SHAFT 

WEAPONS 

RELATED 

LOW 

FISHER 

12/03/61 

NTS 

SHAFT 

WEAPONS 

RELATEO 

13.5KT 

GNOME  12/10/61  CARLSBAD 

MULTIPLE-PURPOSE  EXPERIMENT  IN  SALT.FORMEO  CAVITY 

SHAFT 
160-170  FT 

PLOWSHARE 

.OXAHETER 

3.1KT 

60-60  FT. MICH 


76/01/06 
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EVENT  NANE 

OATECGCT>  LOCATION 

TYPE 

PURPOSE 

YIELD  RANCE 

NAO 

12/13/61 

NTS 

SHAFT 

WEAPONS  RELATED 

0.4JRY 

ringtail 

17/17/61 

NTS 

shaft 

WEAPONS  RELATEO 

LOW 

feather 

12/22/61 

NTS 

TUNNEL 

WEAPONS  RELATEO 

LOW 

stoat 

01/09/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

4.5WT 

AGOUTI 

01/18/62 

NTS 

shaft 

WEAPONS  RELATEO 

5.9WT 

oorpouse 

01/30/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

LCW 

STILLWATER 

02/08/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

2.7WT 

arnaoillo 

02/09/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

6.6WT 

harohat 

granite 

02/15/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

5.9KT 

chinchilla 

02/19/62 

NTS 

SHAFT 

WEAPONS  RELATED 

1.6RT 

coos an 

02/19/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

CIMARRON 

02/23/62 

NTS 

SHAFT 

WEAPONS  RELATED 

11.2WT 

PLATYPUS 

02/24/62 

NTS 

SHAFT  ' 

WEAPONS  RELATEO 

LOW 

PAMPAS 

03/01/62 

NTS 

SHAFT 

JOINT  US-UK 

LOW 

OANNY  BOY  03/05/62 

CRATER  OIAMETER  265  FT. 

NTS 

DEPTH  64  FT.  IN  BASALT 

CRATER 

WEAPONS  RELATEO 

0.42WT 

ERMINE 

03/06/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

BPA20S 

03/66/62 

NTS 

Shaft 

WEAPONS  RELATEO 

7.6KT 

MOGNOSE 

03/15/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

HOOSIC 

03/28/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

SWT 

CHINCHILLA  II 

03/31/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

OORNOUSE  II 

04/05/62 

NTS 

SHAFT 

WEAPONS  RELATED 

1CWT 

PASSAIC 

04/06/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

MUOSON 

04/12/62 

NTS 

SHAFT 

WEAPONS  RELATED 

LOW 

PLATTE 

04/14/62 

NTS 

TUNNEL 

WEAPONS  RELATEO 

1.7WT 

OEAO 

1962  PACIFIC 

04/21/62 
TESTS  MERE 

NTS 

OESIGNATEO  DOMINIC  I. 

SHAFT 

WEAPONS  RELATEO 

LOW 

ra/oi/C4 
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EVENT  NAM? 

OATE(GCT) 

LOCATION 

TYPE 

PURPOSE 

YIELO  RANGE 

A DO  IE 

INTERMEDIATE 

04/25/62  CHRISTMAS 

MEANS  20  TO  1000  <T 

ISL 

AREA 

AIRDROP 

NEAPONS 

RELATED 

INTERHFOIATC 

AZTEC 

04/27/62 

Christmas 

ISL 

AREA 

AIRDROP 

WE A®0N5 

RELATED 

INTERMEDIATE 

BLACK 

04/27/62 

NTS 

SHAFT 

NEAPONS 

RELATEO 

LOW 

ARKANSAS 

05/02/62 

Christmas 

ISL 

AREA 

AIRDROP 

WEAPONS 

RELATEO 

LON  megaton 

QUESTA 

05/04/62 

CHRISTMAS 

ISL 

AREA 

AIRDROP 

WEAPONS 

RELATEO 

INTERMEDIATE 

FRIGATE  BIRD  C5/C6/62 

warhead  in  missile  launcmeo 

CHRISTMAS  ISL  AREA 
FROM  POLARIS  SUBMARINE 

missile 

WEAPONS 

RELATEO 

PACA 

05/07/62 

NTS 

SHAFT 

WEAPONS 

RELATEO 

LOW 

YUKON 

05/06/62 

CHRISTMAS 

ISL 

AREA 

AIRDROP 

WEAPONS 

RELATEO 

intermediate 

HESILLA 

35/09/62 

CHRISTMAS 

ISL 

AREA 

AIRDROP 

WEAPONS 

related 

INTERMEDIATE 

MUSKEGON 

05/11/62  * 

CHRISTMAS 

ISL 

AREA 

AIRDROP 

WEAPONS 

related 

INTERMEDIATE 

SMOROFISH 

ANTISUBMARINE 

05/11/62  EASTERN  PACIFIC 

ROCKET  /ASROC/  SYSTEM  PROOF  TEST 

UN 

WEAPONS 

RELATEO 

LOW 

ENCINO 

05/12/62 

CHRISTMAS 

ISL 

AREA 

AIRDROP 

WEAPONS 

RELATEO 

intermediate 

AAROVARK 

05/12/62 

NTS 

SHAFT 

WEAPONS 

RELATEO 

3BKT 

S NANCE 

05/14/62 

CHRISTMAS 

ML 

AREA 

AIROPOP 

WEAPONS 

RELATED 

intermediate 

CEL 

05/19/62 

NTS 

shaft 

WEAPONS 

RELATEO 

LOW 

CMETCO 

05/19/62 

CHRISTMAS 

ISL 

AREA 

AIRDROP 

WEAPONS 

RELATEO 

intermediate 

MHITC 

05/25/62 

NTS 

SHAFT 

WEAPONS 

RELATED 

LOW 

tan  ana 

05/25/62 

CHRISTMAS 

ISL 

AREA 

AIRDROP 

WEAPONS 

RELATEO 

LOW 

namde 

05/27/62 

CHRISTMAS 

ISL 

area 

AIROROP 

WEAPONS 

RELATEO 

intermediate 

RACCOON 

06/01/62 

NTS 

SHAFT 

WEAPONS 

RELATEO 

LOW 

PACKRAT 

06/06/62 

NTS 

SHAFT 

WEAPONS 

RELATEO 

LOW 

ALMA 

06/06/62 

CHRISTMAS 

ISL 

AREA 

AIROROP 

WEAPONS 

RELATEO 

INTERMEDIATE 

TRUCKCE 

06/09/62 

CHRISTMAS 

ISL 

AREA 

AIROROP 

WEAPONS 

RELATEO 

INTERNED  I*'  TC 

YESO 

06/10/62 

CHRISTMAS 

ISL 

AREA 

AIRDROP 

WEAPONS 

related 

LOW  megaton 

HARLEM 

06/12/62 

CHRISTMAS 

ISL 

AREA 

AIROROP 

WEAPONS 

RELATEO 

INTERMEDIATE 

76/01/06 
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EVENT  NAME 

OATECGCTI  LOCATION 

VY  PE 

PURPOSE 

YIELD  RANGE 

DCS  KOINES 

06/13/62 

NTS 

TUNNEL 

WEAPONS  RELATEO 

LOW 

RXNCONAOA 

06/15/62 

CHRISTMAS  ISL 

AREA 

AIRDROP 

WEAPONS  RELATEO 

INTERN FOXATE 

OULCE 

06/17/62 

CHRISTMAS  ISL 

AREA 

airdrop 

WEAPONS  RELATED 

INTEPHEOIATC 

PETIT 

06/19/62 

CHRISTMAS  ISL 

AREA 

AIROROP 

WEAPONS  RELATEO 

LOW 

oahan  x 

06/21/62 

MTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

OTom 

06/22/62 

Christmas  isl 

AREA 

AIROROP 

WEAPONS  RELATED 

INTERMEDIATE 

BIChoRN 

06/27/62 

CHRISTMAS  ISL 

AREA 

AIRDROP " 

WEAPONS  RELATEO 

MEGATON  RANGE 

haymaker 

06/27/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

56KT 

KARSHHALLON 

OOO  EVENT 

06/29/62 

NTS 

TUNNEL 

WEAPONS  RELATEO 

LOW 

BLUES TONE 

96/30/62 

CHRISTMAS  TSL 

AREA 

AIROROP. 

WEAPONS  RELATED 

LOW  MEGATON 

SACRA BENTO 

06/30/62 

NTS 

STORAX 

SHAFT 

WEAPONS  RELATEO 

LOW 

SEOAN 

07/06/62 

NTS 

CRATER 

PLOWSHARE 

1C0KT 

EXCAVATION  EXPERIMENT-CRATER  1290  FT.OXAN 

320  FT, 

.deep-thermonuclear  dev. 

LITTLE  FELLER XX 

SLIGHTLY  ABOVE 

07/07/62 

ground. 

NTS** 

DOMINIC  II  SERIES. 

SURFACE 

WEAPONS  RELATED 

LOW 

STARFISH  PRIME  07/09/62 

HIGH  ALTXTUOC-490  KM 

JOHNSTON  ISL  AREA 

ROCKET 

WEAPONS  RELATEO 

1.6  hegatons 

SUNSET 

07/10/62 

CHRISTMAS  ISL 

AREA 

AIROROP 

WEAPONS  RELATEO 

INTERMEDIATE 

PAMLICO 

07/11/62 

CHRISTMA5  ISL 

AREA 

AIROROP 

WEAPONS  RELATED 

LOW  MEGATON 

JOHNNY  BOV 

SLIGHTLY  ABOVE 

07/11/62 

GROUNO. 

NTS  6^ 

DOMINIC  II  SERIES. 

surface 

WEAPONS  RELATEO 

0.5 

HERRIHAC 

07/13/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

SHALL  BOY 

SLIGHTLY  ABOVE 

07/16/62 

GPOUNO. 

NTS  ** 

OOHINIC  II  SERIES. 

surface 

WEAPONS  RELATEO 

LOW 

LITTLE  FELLER  I 07/17/62  NTS  «** 

TROOP  PARTICIPATION.  SLIGHTLY  ABOVE  GROUNQ 

surface 

. OOHINIC  u series. 

WEAPONS  RELATED 

LOW 

WICHITA 

07/27/62 

NTS  ' 

shaft 

WEAPONS  RELATEO 

LOW 

YORK 

06/26/62 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

BOBAC 

09/26/62 

NTS 

SHAFT 

WEAPONS  RELATED 

LOW 

7 S/01/06 
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EVENT  NANE 

OATE<GCT> 

LOCATION 

TYPE 

PURPOSE 

YIELD  RANGE 

HYRAX 

B9/16/6Z 

NTS 

SHAFT 

WEAPONS 

RELATED 

LOW 

PEBA 

09/20/62 

NTS 

SHAFT 

WEAPONS 

RELATEO 

LOW 

ALLEGHENY 

09/29/62 

NTS 

SHAFT 

WEAPONS 

RELATED 

LOW 

anoroscocgin 

10/02/62 

JOHNSTON 

ISL 

AREA 

AIROPOP 

WEAPONS 

RELATEO 

interheoiate 

MISSISSIPPI 

1 0/05/62 

NTS 

SHAFT 

WEAPONS 

RELATEO 

110  KT 

bumping 

10/06/62 

JOHNSTON 

ISL 

AREA 

AIROROP 

WEAPONS 

RELATED 

LOW 

PDA  NONE 

10/12/62 

NTS 

SHAFT 

WEAPONS 

RELATEO 

LOW 

CMAMA 

ia/10/62 

JOHNSTON 

ISL 

AREA 

AIRPRO* 

WEAPONS 

RELATEO 

LOW  MEGATON 

nanoicoot 

10/19/62 

NTS 

SHAFT 

WEAPONS 

RELATEO 

LOW 

CHECKMATE 

high  altitude 

10/20/62 
- TENS  OF 

KNS 

JOHNSTON 

ISL 

AREA 

ROCKET 

WEAPONS 

RELATEO 

LOW 

BLUEGILL  3P*lMf 

MIGM  ALTITUOE 

10/26/62 
- TENS  OF 

KNS 

JOHNSTON 

ISL 

AREA 

ROCKET 

WEAPONS 

RELATEO 

SUSMEGATON 

SANTEE 

10/27/62 

NTS 

SHAFT  . 

WEAPONS 

RELATEO 

LOW 

CALAMITY 

10/27/62 

JOHNSTON 

ISL 

AREA 

AIROROP 

WEAPONS 

RELATEO 

intermediate 

HOUSATONIC 

10/30/62 

JOHNSTON 

ISL 

AREA 

AIRDROP 

WEAPONS 

RELATED 

MEGATON  RANGE 

kingeish 

HIGH  ALTITUOE 

11/01/62 
- TENS  OF 

KNS 

JOHNSTON 

ISL 

AREA 

ROCKET 

WEAPONS 

RELATEO 

SUBMEGATON 

TIGHTROPE 

HIGH  ALTITUOE 

11/06/62 
- TENS  OF 

KNS 

JOHNSTON 

ISL 

AREA 

ROCKET 

WEAPONS 

RELATEO 

LOW 

ANACOSTIA  11/27/62 

DEVICE  DEVELOPMENT 

NTS 

SHAFT 

PLOWSHARE 

LOW 

TENORAC 

12/07/62 

NTS 

SHAFT 

JOINT  US-UK 

LOW 

MAOISON 

12/12/62 

NTS 

TUNNEL 

WEAPONS 

RELATEO 

LOW 

NUM8AT 

12/12/62 

NTS 

SHAFT 

WEAPONS 

RELATEO 

LOW 

cassclman 

02/00/63 

NTS 

SHAFT 

WEAPONS 

RELATEO 

INTERMEDIATE 

ACUSHI 

02/00/63 

NTS 

SHAFT 

WEAPONS 

RELATEO 

INTERMEDIATE 

KAWEAM  02/21/63 

DEVICE  DEVELOPMENT 

NTS 

SHAFT 

PLOWSHARE 

LOW 

CARMEL 

02/21/63 

NTS 

SHAFT 

■ WEAPONS 

RELATED 

LOW 

70/01/06 
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EVENT  NAME 

DATE  <GCT1 

LOCATION 

TYPE 

PURPOSE 

yield  range 

CERPIL 

0 3/29/63 

NTS 

SHAFT 

WEAPONS  RELATED 

LOW 

FERRET  PRIME 

06/09/63 

NTS 

SHAFT 

WEAPONS  RELATED 

LOW 

STONES 

09/22/63 

NTS 

SMAPT 

WEAPONS  RELATEO 

INTERMEDIATE 

YUBA 

06/09/63 

. NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

HUTIA 

06/06/63 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

MATACO 

06/1 A/63 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

KENNEBEC 

06/29/63 

NTS 

NIBUXCR 

SHAFT 

WEAPONS  RELATEO 

LOW 

PEKAN 

08/12/63 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

SATSOP 

00/19/63 

NTS 

SHAFT 

WEAPONS  RELATEO 

LON 

UNNAMED  t 

00/00/00 

NTS 

WEAPONS  RELATED 

UNNAMED  2 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNAMED  3 

oo/oo/oo 

NTS 

WEAPONS  RELATED 

UNNAMED  6 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNAMED  5 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNAMED  6 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNAMED  7 

00/00/00 

NTS 

WFAPONS  RELATEO 

UNNAMED  A 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNAMED  9 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNAMEO  10 

00/00/03 

NTS 

WEAPONS  RELATEO 

UNNAMED  11 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNAMEO  12 

00/00/00 

NTS 

WEAPONS  RELATED 

UNNAMEO  13 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNAMEO  It 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNAMEO  19 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNAMEO  16 

00/00/00 

NTS 

WEAPONS  RELATED 

UNNAMED  17 

00/00/00 

NTS 

WEAPONS  RELATEO 

79/01/06 
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EVENT  MANE 

DATE  CGCT) 

LOCATION 

TYPE 

PURPOSE 

YIELD  RANGE 

UNNANEO  IB 

00/00/00 

NTS 

WEAPONS  RELATED 

UNNANCO  19 

00/00/00 

NT5 

WEAPONS  RELATED 

UNNANE9  20 

00/00/00 

NTS 

WEAPONS  RELATED 

UNNANEO  21 

oo/oo/oo 

NTS 

WEAPONS  RELATEO 

UNNANEO  22 

00/00/00 

NTS 

WEAPONS  RELATEO 

UNNANEO  23  OC/OO/OO  NTS 

ANNOUNCED  AS  HAVING  BEEN  CONCUCTEO  BETWEEN 
no  OTHER  OATA  AVAILABLE  FOR  PUBLIC  USE. 

WEAPONS  RELATED 
09/15/61  ANO  06/20/63 

KOHOCTON 

OB/23/63 

NTS 

Shaft 

WEAPONS  RELATED 

LOW 

ahtanun 

09/13/63 

NTS 

SHAFT 

WEAPONS  RELATED 

LOW 

BILBY  09/13/63  NTS 

EIRST  UNOERCROUNO  TEST  R£P0RT£0  FELT  IN  LAS 

VEGAS 

SHAFT 

WEAPONS  RELATEO 

ABOUT  2S0KT 

CRUNION 

10/11/63 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

TORNXLLO  1 C/ll/63 

OEVICE  DEVELOPMENT 

NTS 

SHAFT 

PLOWSHARE 

LOW 

CLEARWATER 

10/16/63 

NTS 

SHAFT 

WEAPONS  RELATEO 

INTERMEDIATE 

SHOAL 

NUCLEAR  TEST 

10/26/63  FALLON 

DETECTION-RESEARCH  EXPERIMENT 

SHAFT 

NEAR  FALLON  NEVADA 

VELA  UNIFORM 

ABOUT  12 KT 

ANCHOVY 

11/16/63 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

nustanc 

11/15/63 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

GREYS 

11/22/63 

NTS 

SHAFT 

WEAPONS  RELATEO 

LOW 

SARDINE 

12/06/63 

NTS 

SHAFT 

WEAPONS  RELATED 

LOW 

eagle 

minor  levels 

12/12/63  NTS 

OF  RAOIOACTIVITY  OETECTEO  OFFSITE  1 

SHAFT 

WEAPONS  RELATEO 

LOW 

FORE 

01/16/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

2C  TO  2Q0KT 

OCONTO 

01/23/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  29 KT 

KLICKITAT  0 2/20/66 

OEVICE  DEVELOPMENT 

NTS 

SHAFT 

PLOWSHARE 

20  TO  2C0KT 

PIKE 

MINOR  LEVELS 

03/13/66  NTS 

OF  RAOIOACTIVITY  OETECTEO  OFFSITE  2 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

HOOK 

06/16/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  29KT 

I 
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EVENT  NANE 

OATE(GCT) 

LOCATION 

TYPE 

PURPOSE 

YIELO  RANGE 

STURGEON 

04/15/6% 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  THAN  20KT 

TURF 

Q%/2%/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  2A0KT 

PIPEFISH 

0%/Z9/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  23KT 

backswing 

05/l%/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

ninnOm 

05/15/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 KT 

ACC  06/11/6% 

OEVICE  DEVELOPMENT 

NTS 

SHAFT 

plowshare 

less  than  zqkt 

F AOE 

06/25/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

DUB  06/33/6% 

OEVICE  DEVELOPMENT 

NTS 

MHETSTONE 

SHAFT 

PLOWSHARE 

LESS  THAN  28KT 

BTC 

07/16/6% 

NTS 

shaft 

WEAPONS  RELATEO 

20  TO  200KT 

CORMORANT 

07/17/6% 

NTS 

SHAFT 

JOINT  US-UK 

LESS  THAN  23 KT 

ALVA 

06/19/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  29KT 

CANVASBACK 

06/22/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  than  20 KT 

HADDOCK 

06/26/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  Than  zokt 

GUANAY 

09/0%/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

AUK 

10/02/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

PAR 

ISOTOPE 

10/09/6%  NTS 

PROOUCT I ON- E XPLOSI V£  DEVELOPMENT 

SHAFT 

PLOWSHARE 

36KT 

BARBEL 

10/16/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

less  than  ZOKT 

SALMON 

NUCLEAR 

TEST 

10/22/6%  HATTIESBURG 

OETCCTION  research  EXPERIMENT 

SHAFT 

VELA  UNIFORM 

5.3KT 

FOREST 

10/31/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  ZOKT 

hanocar 

EFFECTS 

11/05/6%  NTS 

OF  CONTAINED  explosion  in  carbonate  rock 

SHAFT 

PLOWSHARE 

12KT 

CREPE 

12/85/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  260KT 

PARROT 

NINOR  LEVELS 

12/16/6%  NTS 

OF  RADIOACTIVITY  DETECTED  OFFSITE  3 

SHAFT 

WEAPONS  RELATED 

1.2KT 

NUDPACK 

12/16/6% 

NTS 

SHAFT 

WEAPONS  RELATEO 

2 *%KT 

78/91/06 
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EVENT  NAME 
000  EVENT 

OATf (OCT) 

LOCATION 

TV«»E 

PURPOSE 

SULKY  1 2/LA/ An  NTS 

EXCAVATION  TEST  Of  EXPLOSIVE  OURXEO  AT 
PROOUCEO  HOUNO  OF  BROKEN  ROCK 

GREATER 

Shaft  plowshare 

DEPTH  in  RELATION  TP  YIELD 

WOOL 

01/14/65 

NTS 

SHAFT 

WEAPONS 

RELATCO 

CASHMERE 

02/0W65 

NTS 

SHAFT 

WEAPONS 

RELATED 

alpaca 

MINOR  LEVELS 

02/12/45  NTS 

Of  RAOIOACTIVITY  OETCCTEO 

offsite 

4 

SHAFT 

WEAPONS 

RELATCO 

merlin 

02/16/65 

NT$ 

SHAFT 

WEAPONS 

RELATED 

WISH  BONE 

000  EVENT 

02/18/65 

NTS 

SHAFT 

WEAPONS 

RELATED 

WAGTAIL 

03/03/65 

NTS 

Shaft 

WEAPONS 

RELATEO 

CUP 

03/26/65 

NTS 

Shaft 

WEAPONS 

RELATED 

KESTREL 

04/05/65 

NTS 

SHAFT 

WEAPONS 

RELATEO 

PALANOUXN  04/14/65 

CRATERING  EXPERIHENT 

HIS  PAHUTC 

CRATER 

PLOWSHARE 

GUH  DROP 

000  EVENT 

04/21/65 

NTS 

TUNNEL 

WEAPONS 

effects 

TEE 

MINOR  LEVELS 

05/07/65  NTS 

Or  RAOIOACTIVITY  OETECTEO 

OFFSITE 

S 

SHAFT 

WEAPONS 

RELATEO 

butco 

05/12/65 

NTS  PAMUTE 

SHAFT 

WEAPONS 

RELATEO 

SCAUP 

05/14/65 

NTS 

SHAFT 

WEAPONS 

RELATCO 

CAMBRIC 

05/14/65 

NTS 

SHAFT 

WEAPONS 

RELATEO 

TWEED 

05/21/65 

NTS 

SHAFT 

WEAPONS 

RELATED 

PETREL 

06/11/65 

NTS 

SHAFT 

WEAPONS 

RELATED 

OlLUTeO  WATERS  06/16/65 

000  EVENT.  MINOR  LEVELS  OF 

NTS 

RAOIOACTIVITY  OETECTEO 

SHAFT 
OFFSITE  6 

WEAPONS 

RELATEO 

TINY  TOT 

000  EVENT 

06/17/65 

NTS 

flintlock 

SHAFT 

WEAPONS 

RELATEO 

BRONZE 

07/23/65 

NTS 

SHAFT 

WEAPONS 

RELATEO 

HAUVE 

06/06/65 

NTS 

SHAFT 

WEAPONS 

RELATEO 

TIE  LO  RANGE 
0.0R7KT 

LESS  than  20*T 
LESS  THAN  2CKT 
LESS  THAN  2gKT 

10*T 

LESS  Than  2j<t 

20  TO  200KT 
20  TO  2Q0KT 
LFSS  THAN  2CKT 
4.3KT 

LESS  THAN  23KT 

LESS  THAN  ZCKJ 

LESS  THAN  20KT 
LESS  THAN  20KT 
.75KT 

LESS  THAN  2 JKT 
1.2KT 

LESS  THAN  20  KT 
LESS  THAN  2QKT 

20  TO  20 QKT 
LESS  THAN  20KT 
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EVENT  NANE 

OATECGCT» 

LOCATION 

TYPE 

PURPOSE 

YIELD  RANGE 

CENTAUR 

0 A/77/65 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  Than  7C<T 

SCREAMER 

OO/Ql/65 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  THAN  73KT 

CHARCOAL 

39/10/65 

NTS 

Shaft 

JOINT  US~U< 

7C  TO  730KT 

ELKHART 

09/17/65 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20  KT 

LONG  SHOT 

000  EVENT. 

10/79/65 
NUCLEAR  TEST 

AMCMITKA 

detection  experiment 

SHAFT 

vela  uniform 

A*OUT  6QKT 

SEPIA 

11/17/65 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  23RT 

C0R0UR0T 

17/0  3/65 

NTS 

SHAFT 

WEAPONS  RELATED 

70  TO  730XT 

E HERS ON 

17/16/65 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  73 KT 

BUFF 

17/16/65 

NTS 

SHAFT 

WEAPONS  RELATEO 

7C  TO  70 QKT 

MAXWELL 

01/13/66 

NTS 

SHAFT 

weapons  related 

LESS  THAN  70KT 

LANPSLACK 

01/16/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

2C  TO  700KT 

OOVEKIE 

01/71/66 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  Than  7g<r 

PLAID  II 

07/03/66 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  THAN  23KT 

REX 

07/24/66 

NTS  PAMUTE 

SHAFT 

WEAPONS  RELATED 

16KT 

REO  HOT 

000  EVENT. 

03/05/66 
MINOR  LEVELS 

OF 

NTS 

RADIOACTIVITY  OETEC TEO 

TUNNEL 
OFFSITE  7 

WEAPONS  EFFECTS 

LESS  Than  7C<T 

FINFOCT 

03/07/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

CLVHER 

03/17/66 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  Than  2 OKT 

PURPLE 

Q 3/16/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  23 KT 

TCHPLAR  03/76/66  NTS 

EXCAVATION  DEVICE  DEVELOPMENT 

SHAFT 

PLOWSHARE 

LESS  THAN  26KT 

LINE 

06/61/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  Than  70KT 

STUTZ 

04/06/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  2CKT 

TOMATO 

06/07/66 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  THAN  20 KT 

OURTEA 

04/14/66 

NTS  PAMUTE 

SHAFT 

WEAPONS  RELATED 

65KT 

PIN  STRIPE 

000  event. 

04/75/66 
MINOR  LEVELS 

OF 

NTS 

RAO 10 ACTIVITY  DETECTED 

SHAFT 
OFFSITE  6 

WEAPONS  RELATED 

LESS  THAN  26<T 

traveller 

05/C4/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  Than  70<t 

78/81/06 
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EVENT  NAME 

OATECGCT) 

LOCATION 

TYPE 

PURPOSE 

*I£LO  PANCC 

CYCLAMEN  05/05/66  NTS 

INCLUOEO  HEAVY  ELCNf NT  EXPERIMENT 

SMAPT 

WEAPONS  RELATED 

12KT 

CHARTREUSE 

05/06/66 

NTS  PAHOTE 

SHAPT 

WEAPONS  RELATED 

7CWT 

TAPESTRY 

05/12/66 

NTS 

SMAPT 

WEAPONS  RELATEO 

LESS  THAN  2CKT 

PIRANHA 

05/15/66 

NTS 

SMAPT 

WEAPONS  RELATED 

?C  TO  20 0<T 

OUMONT 

05/19/66 

NTS 

SHAPT 

WEAPONS  RELATED 

20  TO  200KT 

DISCUS  thrower 

OOO  EVENT 

05/27/66 

NTS 

SMAPT 

WEAPONS  RELATEO 

2J.XT 

pile  driver 

OOO  EVENT 

06/02/66 

NTS 

Tunnel 

WEAPONS  EFFECTS 

56  KT 

tan 

06/03/66 

NTS 

SHAPT 

WEAPONS  related 

20  TO  200KT 

PUCE 

06/10/66 

NTS 

SHAPT 

WEAPONS  RELATED 

LESS  THAN  28KT 

00U8LC  PLAY 

OOO  EVENT. 

06/15/66 
minor  LEVELS  9 

NTS 

TUNNEL 

WEAPOWS  EFFECTS 

LESS  THAN  2CKT 

KANKAKEE 

06/15/66 

NTS 

SMAPT 

WEAPONS  RELATEO 

20  TO  200KT 

VULCAN  06/25/66 

OEVICE  development,  heavy 

NTS 

ELEMENT  PRODUCTION, 

SMAPT 

PLOWSHARE 

25KT 

halfbeak 

06/30/66 

1 

NTS  PAMUTE 
LATCHKEY 

SHAFT 

WEAPONS  RELATEO 

3C0KT 

SAXON 

EXCAVATION 

07/28/66  NTS 

OEVICE  DEVELOPMENT 

SHAFT 

plowshare 

LESS  Than  20<t 

ROVENA 

08/10/66 

NTS 

SHAFT 

weapons  related 

LESS  than  23KT 

OERRINCER  09/12/66  NTS 

MINOR  LEVELS  OP  RAOIOACTIVITY  DETECTED  OPPSITE  10 

SHAPT 

NEAPONS  RELATEO 

LESS  THAN  23KT 

OAIOUIRI 

39/23/66 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  THAN  23RT 

NEWARK 

09/29/66 

NTS 

SHAPT 

WEAPONS  RELATEO 

LESS  THAN  2DWT 

SIMMS  11/05/66  NTS 

EXCAVATION  OEVICE  DEVELOPMENT 

SHAPT 

plowshare 

LESS  Than  2Jkt 

AJAX 

11/11/66 

NTS 

SHAPT 

WEAPONS  RELATED 

LESS  Than  2&kt 

CERISE 

11/18/66 

MTS 

shaft 

WEAPONS  RELATEO 

LESS  Than  28KT 

STERLING 

12/03/66 

HATTIESBURG 

SHAPT 

VELA  UNIFORM 

38C  TONS 

76/01/06 


ANNOUNCED  UNITEO  STATES  NUCL£»»  DETONATIONS 


PAGE  IS 


EVENT  NAME 
NUCLEAR  TEST 

OATCCGCn  LOCATION 

DETECTION  EXPERIMENT 

TYPE 

PURPOSE 

VIELO  RANGE 

NEW  POINT 

OOO  EVENT 

12/13/66 

NTS 

SHAFY 

WEAPONS  EFFECTS 

LESS  THAN  2m KT 

CREELET 

12/20/66 

NTS  PAMUTE 

SHAFT 

WEAPONS  RELATEO 

625KT 

NASH 

MINOR  LEVELS 

01/19/67  NTS 

OF  RADIOACTIVITY  DETECTED 

dffsite 

11 

shaft 

WEAPONS  RELATED 

20  TO  23 OKT 

BOURBON 

01/20/67 

NTS 

SHAFT 

WEAPONS  RELATED 

20  TO  200KT 

HARO 

02/06/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

PERSIMMON 

02/23/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

AGILE 

02/23/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

RIVET  III 

03/02/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  Than  2QKT 

PAWN 

06/07/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  Than  20 KT 

CHOCOLATE 

06/21/67 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  THAN  2JKT 

EPFCNOI 

06/27/67 

NTS 

SHAFT 

weapons  related 

LESS  THAN  20KT 

HICKEY 

05/10/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

CONHOOORE 

05/20/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

250  KT 

SCOTCH 

OS/23/67 

NTS  PAMUTE 

SHAFT 

WEAPONS  RELATEO 

15CKT 

KNICKERBOCKER 

OS/26/67 

NTS  PAHUTE 

shaft 

WEAPONS  RELATEO 

71KT 

SNITCH  06/22/67  NTS 

EXCAVATION  OEVICE  OCVELOPHENT 

SHAFT 

PLOWSHARE 

LESS  THAN  20KT 

HIOI  NIST 

000  EVENT 

06/26/67 

NTS 

TUNNEL 

WEAPONS  EFFECTS 

LESS  THAN  20 KT 

UMBER 

MINOR  LEVELS 

06/29/67  NTS 

OF  RADIOACTIVITY  DETECTED 
CROSSTIE 

OFFSITE 

12 

SHAFT 

WEAPONS  RELATED 

LESS  THAN  20KT 

starlet 

07/27/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  20OKT 

MASHER 

06/10/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 KT 

BORDEAUX 

06/16/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 KT 

DOOR  NIST  08/31/67 

OOO  EVENT.  HINOR  LEVELS  OF 

NTS 

RAOIOACTIVITV  OETECTEO 

TUNNEL 
OFFSITE  13 

WEAPONS  EFFECTS 

LESS  THAN  20KT 

VARO 

09/07/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

G> 
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EVENT  NA1E 

OATC(GCT)  LOCATION 

TYPE 

PURPOSE 

YIELD  RANGE 

MARVEL 

09/21/67 

NTS 

Shaft 

PLOWSHARE 

LESS  THAN  2JKT 

emplacement  technique  experiment 

ZAZA 

09/27/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

lanpher 

10/16/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  280KT 

SAZERAC 

10/25/67 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  THAN  20  KT 

COBBLER 

11/06/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  23KT 

gasbuggy 

12/1C/67 

FARMINGTON 

SHAFT 

PLOWSHARE 

29KT 

JOINT  IOVT-INOUSTRY  CAS 

STIMULATION  EXPERIMENT 

STILT 

12/15/67 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  23KT 

HUPNOBZLE 

01/16/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 KT 

HINQR  levels  OF  RADIOACTIVITY  OETECTEO  OFFSITE 

16 

STACCATO 

01/19/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

FAULTLESS 

01/19/66 

CENTRAL  NEVADA 

SHAFT 

calibration 

200  TO  103 OKT 

CABRIOLET 

01/26/66 

NTS  PAHUTE 

CRATER 

PLOWSHARE 

2.3KT  CO 

C* 

KNOX  % 

02/21/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  20QKT 

DORSAL  FIN 

02/29/66 

NTS 

TUNNEL 

WEAPONS  EFFECTS 

LESS  THAN  23KT 

OOO  EVENT 

BUGGY 

03/12/66 

NTS 

CRATER 

plowshare 

5.6KT 

ROM  CHARGE 

experiment  • 

five  simultaneous  oetonations 

POHHARO 

03/16/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

1.5KT 

STINGER 

03/22/66 

NTS  PAHUTE 

SHAFt 

WEAPONS  RELATEO 

20  TO  23 OKT 

milk  shake 

03/25/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 KT 

000  EVENT 

NOOR 

06/10/68 

NTS 

SHAFT 

WEA®ONS  RELATEO  ^ 

20  TO  2CCKT 

shuffle 

06/16/66 

NTS 

SHAFT 

WEAPONS  RELATEO  F 

20  TO  20 OKT 

SCROLL 

06/23/66 

NTS  PAHUTE 

SHAFT 

VELA  UNIFORM 

LESS  Than  20KT 

NUCLEAR  TEST  OETECTION  EXPERIMENT 

BOXCAR 

06/26/66 

NTS  PAHUTE 

SHAFT 

WEAPONS  RELATEO 

1.2  MEGATONS 

CLARKSNOBILE 

05/17/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

TUB 

06/06/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 KT 

7 S/01/06 
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EVENT  NANE 

DATE (GCT> 

location 

TYPE 

PURPOSE 

YIELD  RANGE 

RICKEY 

06/15/68 

NTS  P4HUTE 

SHAFT 

WEAPONS  RELATED 

20  TO  2C0KT 

Chateaugay 

06/26/66 

NTS  PAHUTE 
BOWLINE 

Shaft 

WFAPONS  RELATED 

20  TO  200KT 

TANYA 

07/30/66 

NTS 

SHAFT 

WEAPONS  RCLATEO 

20  TO  200KT 

01 ANA  NOON 

000  EVENT 

06/27/68 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESsVhan  20KT 

SLEO 

06/29/66 

NTS  PAHUTE 

SHAFT 

WEAPONS  RELATED 

20  TO  20 OK T 

noggin 

09/06/66 

NTS 

SHAFT 

weapons  related 

20  TO  200KT 

KNIFE  A 

09/12/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  23KT 

STOOD A RO 

EXCAVATION 

09/17/68  NTS 

DEVICE  OEVELOPNENT 

SHAFT 

plowshare 

20  TO  200KT 

HUDSON  SEAL 

000  EVENT 

09/26/66 

NTS 

tunnel 

WEAPONS  EFFECTS 

LESS  than  2CKT 

KNIFE  C 

10/03/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 KT 

CREW 

11/06/66 

NTS 

shaft  . 

WEAPONS  RELATEO 

20  TO  200KT 

KNIFE  B 

11/15/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

NING  VASE 

000  EVENT 

11/20/66 
AREA  16 

NTS 

TUNNEL 

WEAPONS  EFFECTS 

LESS  THAN  20KT 

TINOERSOX 

11/22/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 KT 

schooner 

12/06/66 

NTS  PAMUTE 

CRATER 

PLOWSHARE 

35KT 

TYC 

12/12/66 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

0CNHAN 

12/19/66 

NTS  PAHUTE 

* 

SHAFT 

WEAPONS  RELATEO 

1.1  megaton 

PACKARO 

01/15/89 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 KT 

WINESKIN 

01/15/69 

NTS 

SHAFT 

WEAPONS  RELATED 

20  TO  250KT 

VISE 

01/30/69 

NTS 

shaft 

WEAPONS  RELATEO 

20  TO  200KT 

CYPRESS 

02/12/69 

NTS 

tunnel 

WEAPONS  EFFECTS 

LESS  THAN  20KT 

BARSAC 

03/20/69 

NTS 

shaft 

WEAPONS  RELATEO 

LESS  THAN  20KT 

COFFER 

0 3/21/69 

NTS 

shaft 

WEAPONS  RELATEO 

LESS  THAN  1O0KT 

thistle 

06/30/69 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

78/Q 1/06 
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EVENT  NAME 

OAT£(GCT>  LOCATION 

TYPE 

PURPOSE 

YIELD  PAnGE 

BLEnTON 

06/30/69 

NTS 

SNATT 

WEAPONS  rclatfo 

20  TO  20SKT 

PURSE 

05/07/69 

NTS  PAHUTC 

SHAFT 

WEAPONS  RELATED 

20  TO  20JKT 

TORRIOO 

05/27/69 

NTS 

SHAFT 

WEAPONS  RELATED 

2C  TO  209KT 

TAPPER 

06/12/69 

■ NTS 
NANOREL 

SHAFT 

NfAPONS  RELATEO 

LESS  Than  2CKT 

XLORIM 

07/16/69 

NTS 

SHAFT 

WEAPONS  RELATEO 

2C  TO  28BKT 

HUTCH 

07/16/69 

NTS 

SHAFT 

WEAPONS  RELATEO 

200  TO  100 0<T 

SPIDER 

04/16/69 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  than  20 KT 

PLIERS 

06/27/69 

NTS 

SHAFT 

WEAPONS  RELATEO 

less  than  23KT 

RULISON  00/10/69 

JOINT  GO  VT*I NOUS  TRY  CAS 

CRANO  VALLEY 
STIMULATION  EXPERIMENT 

SHAFT 

PLOWSHARE 

60KT 

HXNUTE  STEAK 

000  EVENT 

09/12/69 

NTS 

SHAFT 

WEAPONS  RELATED 

LESS  Than  29KT 

JORUH 

09/16/69 

NTS  PAMUTE 

SHAFT 

WEAPONS  RELATEO 

less  than  1 NEGAT 

HURON 

10/02/69 

AMCHITKA 

SHAFT 

CALIBRATION 

about  1 megaton 

PIPKIN 

10/08/69 

NTS 

SHAFT 

WEAPONS  RELATED 

2CC  to  1CC0KT 

CRUET 

10/29/69 

NTS 

SHAFT 

WEAPONS  RELATEO 

11  KT 

POO  10/29/69  NTS 

NINOR  LEVELS  Of  RAOIOACTXVITY  OETECTEO  OFTSITE  15 

SHAFT 

WEAPONS  RELATEO 

20  TO  700KT 

calabash 

10/29/69 

NTS 

SHAFT 

WEAPONS  RELATEO 

110KT 

piccalilli 

11/21/69 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

OIESEL  TRAIN 

000  EVENT 

12/05/69 

’ NTS 

TUNNEL 

WEAPONS  EFFECTS 

LESS  THAN  20KT 

CRAPE  A 

12/17/69 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  2O0KT 

LOVAGE 

12/17/69 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  Than  20KT 

TERRI HE 

12/16/69 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

roe 

01/23/70 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  than  20 KT 

A JO 

in  mined  Smart 

01/30/70 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 KT 

GRAPE  B 

02/06/70 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  20GKT 
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EVENT  WANE 

OATECCCTI  LOCATION 

TYPE 

PURPOSE 

TIELO  RANGE 

IA0IS 

0Z/05/70 

NTS 

SHAFT 

WEAPONS 

relatfo 

25  XT 

ozana  hist 

000  event 

02/11/70 

NTS 

TUNNFl 

WEAPONS 

EFFECTS 

LESS  THAN  23KT 

CUHARIN 

02/25/70 

NTS 

SHAFT 

WEAPONS 

RELATEO 

20  TO  23  3*CT 

YANNIGAN 

02/26/70 

NTS 

SHAFT 

WEAPONS 

RELATED 

20  TO  203KT 

CYATHUS 

03/06/70 

NTS 

Shaft 

WEAPONS 

RELATEO 

8.7  KT 

ARA0IS 

03/06/70 

NTS 

SHAFT 

WEAPONS 

RELATED 

less  than  2okt 

jal 

03/19/70 

NTS 

SHAFT 

WEAPONS 

RELATED 

less  than  zgkt 

SHAPER 

0 3/23/70 

NTS 

SHAFT 

WEAPONS 

RELATEO 

?C  TO  200KT 

hanoley 

03/26/70 

NTS  PAHUTE 

SHAFT 

WEAPONS 

RELATEO 

more  than  i hecat 

SNUBBER 

MINOR  LEVELS 

06/21/70  NTS 

OF  RAOIOACTVJTY  OETECTEO  OFFSITE  16 

SHAFT 

WEAPONS 

RELATEO 

LESS  than  ?0KT 

CAN 

04/21/70 

NTS 

SHAFT 

WEAPONS 

RELATEO 

20  TO  703XT 

BEERALN 

05/01/70 

NTS 

SHAFT 

WEAPONS 

RELATEO 

LESS  than  20KT 

MOO 

05/01/70 

NTS 

SHAFT 

WEAPONS 

RELATEO 

LESS  than  20<t 

MINT  LEAF  05/05/70 

000  EVENT 

NTS 

, J otiMCrv  i,  WtX.;  *1 

TUNNEL 

WEAPONS 

/? 

EFFECTS 

LESS  than  23KT 

OIAHONO  OUST 

NUCLEAR  TEST 

05/12/70  NTS 

oetection  experiment 

TUNNEL 

VELA  UNIFORM 

LESS  THAN  20KT 

CORNICE 

05/15/70 

NTS 

SHAFT 

WEAPONS 

RELATED 

20  TO  230KT 

NANZANAS 

05/21/70 

NTS 

shaft 

WEAPONS 

RELATEO 

LESS  than  29KT 

NORRONES 

05/21/70 

NTS 

SHAFT 

WEAPONS 

RELATED 

20  TO  200KT 

HUDSON  NOON 

000  EVENT 

05/26/70 

NTS 

TUNNEL 

WEAPONS 

EFFECTS 

LESS  Than  zokt 

FLASK 

05/26/70 

NTS 

SHAFT 

PLOWSHARE 

1C5KT 

ARNICA 

06/26/70 

NTS 

emery 

SHAFT 

WEAPONS 

RELATEO 

20  TO  ZOOKT 

TIJERAS 

10/14/70 

NTS 

SHAFT 

WEAPONS 

RELATEO 

2C  TO  200KT 

A8CYTAS 

11/05/70 

NTS 

SHAFT 

WEAPONS 

RELATEO 

20  TO  20QKT 

ARTESIA 

12/16/70 

NTS 

SHAFT 

■ WEAPONS 

RELATED 

20  TO  203KT 

76/01/06 


ANNOUNCEO  UNITEO  STATES  NUCLEAR  DETONATIONS 


PAGE  73 


EVENT  NAME 

OATE  CGCT)  LOCATION 

TYPE 

PURPOSE 

YIELD  RANGE 

CREAN 

17/16/73 

NTS 

SHAFT 

WEAPONS  RELATED 

LFSS  THAN  20 KT 

CARPETBAG 

17/17/70 

NTS 

SHAFT 

WEAPONS  RELATED 

27CKT 

banebcrry 

MINOR  LEVELS 

12/18/70  NTS 

OF  RADIOACTIVITY  DETECTED  OFFSITE 

SHAFT 

WEAPONS  RELATEO 

10  KT 

EN6U00 

06/16/71 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  23 KT 

LAGUNA* 

06/23/71 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  730KT 

HAREBELL 

06/26/71 

NTS 

GROMMET 

SHAFT 

WEAPONS  RELATEO 

20  TO  230KT 

DIAMOND  NINE 

nuclear  test 

07/01/71  NTS 

DETECTION  EXPERIMENT 

tunnel 

VELA  UNIFORM 

LESS  THAN  20KT 

NInIATA  07/08/71  NTS 

DEVICE  DEVELOPMENT  EXPERIMENT 

SHAFT 

PLOWSHARE 

60  KT 

ALGOOONES 

06/18/71 

NTS 

SHAFT 

WEAPONS  RELATED 

20  TO  2QQKT 

PEOERNAL 

09/29/71 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  than  20KT 

CATHAV 

10/08/71 

NTS 

SHAFT  . 

WEAPONS  RELATED 

LESS  THAN  20KT 

CANNIKIN  11/06/71  ANCHITKA 

TEST  OP  NARMCAO  FOR  SPARTAN  MISSILE 

SHAFT 

WEAPONS  RELATED 

LESS  THAN  5 HEGAT 

OIAGONAL  LINE 
OOO  EVENT 

11/26/71 

MINOR 

NTS  SHAFT  WEAPONS  EFFECTS 

LEVELS  OF  RAOIOACTIVITY  OETECTEO  OFFSITE  l^  ,’f 

LESS  TH*n  20KT 

CHACNACTIS 

12/16/71 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

LONGCMAMPS 

06/19/72 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  23KT 

MISTY  NORTH 

000  EVENT 

05/02/72 

NTS 

TUNNEL 

WEAPONS  EFFECTS 

LESS  THAN  20KT 

zinnia 

05/17/72 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20KT 

MONERO 

05/19/72 

NTS 

TOGGLE 

SHAFT 

WEAPONS  RELATEO 

LESS  than  2CKT 

DIAMOND  SCULLS 
OOO  EVENT 

07/20/72 

NTS 

TUNNEL 

WEAPONS  EFFECTS 

LESS  THAN  29KT 

OSCURO 

09/21/72 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

oelphinzuh 

09/26/72 

NTS 

SHAFT 

WEAPONS  RELATED 

15KT 

flax 

12/21/72 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  203KT 
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EVENT  NANE 

DATE (GCT) 

LOCATION 

TYPE 

PURPOSE 

TIELO  RANGE 

NIERA 

03/08/7J 

NTS 

SHAFT 

WFAPONS  RELATED 

7C  TO  200KT 

A NOUS 

06/25/73 

NTS 

SHAFT 

WEAPONS  RELATED 

ZC  TO  70 OKT 

STARWORT 

04/76/7 J 

NTS 

SHAFT 

WEAPONS  RELATED 

85KT 

RIO  BLANCO  05/17/73 

CAS  STIPULATION  CXPffflNENT 

RIPLE 

JOINT  govt-inoustry 

SHAFT 

PLOWSHARE 

THREE  30 kt  device 

OIOO  QUEEN 

000  EVENT 

06/05/73 

NTS 

tunnfl 

WEAPONS  EFFECTS 

LESS  THAN  7CKT 

ALHENORO 

06/06/73 

NTS  PAMUTE 

SHAFT 

WEAPONS  RELATEO 

?Co  TO  ISO  OKT 

PORTULACA 

06/70/73 

NTS 

ARBOR 

SHAFT 

WEAPONS  RELATEO 

70  TO  ZOQKT 

HUSKY  ACE 

000  EVENT 

10/12/73 

NTS 

TUNNEL 

WEAPONS  EFFECTS 

LESS  THAN  20KT 

BERNAL 

11/26/73 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  than  zokt 

latir 

02/27/74 

NTS 

SHAFT 

WEAPONS  RELATEO 

7C  TO  20  OKT 

fallon 

05/23/74 

NTS 

SHAFT 

JOINT  US-UK 

20  TO  700KT 

HINC  BLADE 

000  EVENT 

06/19/76 

NTS 

BEDROCK 

TUNNEL 

WEAPONS  EFFECTS 

LESS  THAN  20 KT 

ESCA80SA 

07/10/74 

NTS 

SHAFT 

WEAPONS  RELATED 

20  TO  200KT 

PUYE 

00/14/74 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  ZOKT 

PORTNANTCAU 

08/30/74 

NTS 

SHAFT 

WEAPONS  RELATED 

70  TO  200KT 

stanyan 

09/76/74 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  20 OKT 

htbla  pair 

000  EVENT 

10/78/74 

NTS 

TUNNEL 

WEAPONS  EFFECTS 

LESS  THAN  ZOKT 

topgallant 

02/26/75 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

CABRXLLO 

03/07/75 

NTS 

SHAFT 

WEAPONS  RELATEO 

70  TO  200KT 

DINING  CAR 

000  EVENT 

04/05/75 

NTS 

TUNNEL 

WEAPONS  EFFECTS 

LESS  THAN  20KT 

COAN 

04/24/75 

NTS 

SHAFT 

WEAPONS  RELATED 

20  TO  700KT 

OBAR 

04/30/75 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  200KT 

TVBO 

05/14/75 

NTS  PAMUTE 

SHAFT 

WEAPONS  RELATEO 

700  TO  1030KT 
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EVENT  NAHE 

OATECCCTJ 

LOCATION 

TYPE 

PURPOSE 

yield  range 

STILTON 

06/03/75 

NTS  PAHUTE 

SHAFT 

WEAPONS 

RELATfO 

?C  to  Z03ICT 

NIZZCN 

06/03/75 

NTS 

SHAFT 

WEAPONS 

related 

25  TO  25CKT 

HAST 

06/19/75 

NTS  PAHUTE 

SHAFT 

WEAPONS 

relateo 

200  TO  1300KT 

cahehbert 

06/26/75 

NTS  PAHUTE 
ANVIL 

SHAFT 

WEAPONS 

relateo 

200  TO  1000KT 

HARSH 

00/06/75 

NTS 

SHAFT 

WEAPONS 

related 

LESS  Than  2JKT 

HUSKY  PUP 

OOO  EVENT 

10/26/75 

NTS 

TUNNEL 

WEAPONS 

EFFECTS 

LESS  than  20*T 

KASSERI 

10/28/75 

NTS  PAHUTE 

SHAFT 

WEAPONS 

RELATE" 

200  TO  100CKT 

inlet 

11/20/75 

NTS  PAHUTE 

SHAFT 

WEAPONS 

RELATEO 

2C0  TO  100  0 KT 

LETOEN 

11/26/75 

NTS 

SHAFT 

WFAPONS 

RELATEO 

LESS  THAN  20KT 

CHIBERTA 

12/20/75  * 

NTS 

SHAFT 

WEAPONS 

RELATEO 

20  TO  2O0KT 

HUENSTCR 

01/03/76 

NTS  PAHUTE 

SHAFT 

WEAPONS 

RELATEO 

2(iC  TO  1093KT 

keelson 

02/06/76 

NTS 

SHAFT  . 

WEAPONS 

relateo 

2C  TO  23 0<T 

ESRQH 

02/06/76 

NTS 

SHAFT 

WEAPONS 

RELATED 

2C  TO  200KT 

FQNTlNA 

02/12/76 

NTS  PAHUTE 

shaft 

WEAPONS 

RELATEO 

200  TO  10CQKT 

Cheshire 

02/16/76 

NTS  PAHUTE 

SHAFT 

WEAPONS 

related 

2C0  TO  500KT 

ESTUARY 

03/09/76 

NTS  PAHUTE 

SHAFT 

WEAPONS 

RELATED 

200  TO  500<T 

COLBY 

03/16/76 

NTS  PAHUTE 

SHAFT 

WE*°ONS 

RELATED 

500  TO  1030KT 

POOL 

03/17/76 

NTS  PAHUTE 

SHAFT 

WEAPONS 

RELATEO 

200  TO  5Q3KT* 

STRAIT 

03/17/76 

NTS 

SHAFT 

WEAPONS 

RELATEO 

200  TO  503KT 

HI&HTY  EPIC 

OOO  EVENT  . 

05/12/76 

NTS 

TUNNEL 

WEAPONS 

effects 

LESS  THAN  20 KT 

billet 

07/27/76 

NTS 

SHAFT 

WEAPONS 

RELATEO 

20  TO  150  KT 

BANON 

00/26/76 

NTS 

FULCRUM 

SHAFT 

JOINT  US-UK 

20  TO  150  KT 

CHEVRE 

11/23/76 

NTS 

SHAFT 

WFAPONS 

RELATEO 

LESS  THAN  23  KT 

REOHUO 

12/09/76 

NTS 

SHAFT 

WEAPONS 

RELATED 

LESS  THAN  20  KT 

ASIACO 

12/21/76 

NTS 

SHAFT 

WEAPONS 

RELATEO 

LESS  THAN  20  KT 

79/01/06 
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EVENT  NAME 

OATEfGCTI 

LOCATION 

TYRE 

PURPOSE 

yield  range 

RUOOER 

12/29/7* 

NTS 

SHAFT 

WEAPONS  RELATED 

2C  TO  150  KT 

MARSZLLY 

04/05/77 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  150  KT 

BULRHEAO 

04/27/77 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  150  KT 

CREMLZNE 

05/25/77 

NTS 

SHAFT 

WEAPONS  RELATED 

20  TO  150  KT 

STRAKE 

09/04/77 

NTS 

shaft 

WEAPONS  RELATED 

20  TO  150  KT 

SCANTLING 

09/19/77 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  150  KT 

E99TX0E 

09/15/77 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 

COULOHNIERS 

09/27/77 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  150  KT 

0OBSTAV 

10/26/77 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 

MYBLA  GOLC 

11/01/77 

NTS 

tunnel 

WEAPONS  EFFECTS 

LESS  THAN  20 

SANOREEF 

11/09/77 

NTS 

SHAFT 

WEAPONS  RELATED 

20  TO  150  KT 

SEANOUNT 

11/17/77 

NTS 

SHAFT 

WEAPONS  RELATEO 

LESS  THAN  20 

F ARAL LOWES 

12/14/77 

NTS 

SHAFT 

WEAPONS  RELATEO 

20  TO  150  KT 
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'70TALS  BY 

YEAR 

totals  er  type 

TOTALS  9V  LOCATION 

U.S. 

US/UK 

U.S. 

US/UK 

U.S. 

US/UK 

TOTAL 

CY 

1045 

3 

total  tunnel 

38 

TOTAL  PACIFIC 

TOTAL 

cr 

1946 

2 

total  Shaft 

336 

6 

TOTAL  JOHNSTON  ISL.  AREA 

12 

TOTAL 

CY 

1947 

total  crater 

6 

TOTAL  EASTERN  PACIFIC 

1 

TOTAL 

CY 

1948 

3 

TOTAL  ENINETOK 

42 

TOTAL 

CY 

1949 

total  underground 

382 

6 

TOTAL  BIKINI 

23 

total 

CY 

1950 

TOTAL  CHRXSTHAS  ISL.  AREA 

25 

total 

CY 

1951 

16 

total 

CY 

195Z 

10 

TOTAL  9ALL0ON 

24 

TOTAL  PACIFIC 

103 

' * 

TOTAL 

CY 

1993 

11 

TOTAL  TOWER 

45 

total 

CY 

1954 

6 

TOTAL  AI KOROP 

54 

total 

CY 

1955 

15 

total  rocket 

11 

TOTAL  NTS 

444 

6 

TOTAL 

CY 

1956 

17 

total  surface 

13 

TOTAL  NTS  PAHUTE 

34 

TOTAL 

CY 

1957 

24 

total  gun 

1 

total 

CY 

1958 

55 

total  barge 

34 

TOTAL  NTS 

478 

6 

total 

CY 

1959 

total  missile 

1 

total 

CY 

1960 

total 

CY 

1961 

9 

TOTAL  ATMOSPHERIC 

163 

TOTAL  SOUTH  ATLANTIC. 

3 

TOTAL 

CY 

1962 

AO- 

2 

yUT*  " 

Yt. 

TOTAL 

CY 

1963 

25 

TOTAL 

CY 

1964 

26 

1 

TOTAL  UNOCRMATER 

5 

TOTAL  CENTRAL  NEVAOA 

1 

total 

CY 

1965 

26 

1 

total  ahcmitka 

3 

TOTAL 

CY 

1966 

40 

total  alamocoroo 

1 

total 

CY 

1967 

26 

TOTAL  japan 

2 

total 

CY 

1968 

33 

total  CARLS0AO 

1 

TOTAL 

CY 

1969 

26 

total  HATTIESBURG 

2 

TOTAL 

CY 

1970 

30 

TOTAL  FAPMIHGTON 

1 

TOTAL 

CY 

1971 

U 

TOTAL  GRAND  VALLEY 

1 

total 

CY 

1972 

6 

total  rifle 

1 

TOTAL 

CY 

1973 

9, 

TOTAL  FALLON 

1 

total 

CY 

1974 

7 

1 

* 

TOTAL 

CY 

1975 

16 

TOTAL  OFF-SITE 

14 

TOTAL 

CY 

1976' 

15 

1 

TOTAL 

CY 

1977 

12 

TOTAL 

CY 

1978 

TOTAL 

CY 

1979 

total 

CY 

1980 

total 

CY 

1961 

total 

CY 

1962 

total 

CY 

1963 

total 

CY 

1984 

total 

CY 

1985 

total 

YR 

UNKNOWN 

23 

TOTAL  TYPE  UNKNOWN 

30 

TOTAL  LOCATION  UNKNOWN 

2 

grand 

TOTAL 

600 

6 

GRAND  TOTAL 

600 

6 

grand  total 

600 

6 

TOTAL  SINCE  8/5/63  307  4 


*ADO  ONE  TEST  IN  1962  ANNOUNCED  6T  GENERAL  STARS I RD  AS  "A  TEST  OF  A DEVICE  USING  REACTOR  GRADE 
PLUTONIUM.-  NO  OTHER  DATA  AVAILABLE  FOR  PUBLIC  USE. 
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SUHHACT 


The  BANEBERRY  underground  nuclear  device  development  test  of  lee*  then 
20  kllotons  vet  detonated  near  the  northern  border  of  Yucca  Flat  on  the 
Nevada  Teat  Site  (NTS)  at  7:30  a.m. , PST,  on  December  IS,  1970.  All 
progressed  operations  proceeded  normally  wit  11  3.5  alnutee  after  deto- 
nation vhen  a release  of  radioactivity  cow  meed  fro*  a fissure  which 
opened  up  after  detonation  at  a distance  of  about  300  feet  and  in  a 
southwesterly  direction  froa  the  eaplaceaent  hole.  This  release  continued 
over  an  extended  period  even  after  commonly  experienced  surface  collapse 
occurred  at  16.5  alnutea  after  detonation.  This  collapse  was  a normal 
and  expected  phenomenon.  The  effluent  venting  rate  steadily  decreased 
with  tlae  but  visible  vapor  continued  to  emanate  from  the  fissure  for 
26  hours  after  detonstlon. 

Because  the  phenomena  which  led  to  release  of  radioactivity  from  the 
BANEBERRY  test  were  not  iMedlately  evident,  the  Commission  suspended 
weapons  tests  at  the  NTS  until  It  had  reviewed  BANEBERRY  In  detail  and 
was  convinced  that  every  Reasonable  precaution  was  Initiated  to  minimise 
the  probability  of  a similar  future  occurrence.  This  report  Is  a summary 
of  the  events  surrounding  the  BANEBEUtY  release  and  postshot  investigative 
findings  and  conclusions. 

The  BANEBEUtY  venting  can  be  attributed  basically  to  stronger  coupling  of 
energy  Into  the  ground  than  Is  normal  for  tests  buried  at  this  depth  In 
Yucca  Plat.  This  stronger  coupling  was  due  to  a high  water  content  at 
shallow  depth  which  resulted  from  a geologic  environment  unique  In  test 
experience  and  limited  to  a relatively  small  area  around  the  BANEBEUtY 
site.  The  emplacement  geometry  and  other  geologic  chsracterlstlca  of 
the  surrounding  media  may  have  contributed  In  a lesser  degree  to  the 
release. 

Kadioactlvlty  released  as  a result  of  the  BANEBERRY  detonation  produced 
some  exposures  to  personnel  both  onsite  and  offsite  However,  operational 
safety  procedures  Instituted  following  the  detonation  were  successful  In 
ensuring  that  radiation  exposures  to  test  site  workers  or  the  offsite 
population  were  below  currently  established  federal  Radiation  Council 
standards  for  normal  peacetime  operations.  Section  3 of  this  report  reviews 
radiological  safety  activities  associated  with  BANEBERRY. 

On  the  basis  of  the  BANEBERRY  experience  and  investigation,  the  Commission 
has  taken  action  to  strengthen  technical  and  administrative  procedures  to 
substantially  reduce  the  probability  of  a similar  future  occurrence.  These 
actions  Include  but  are  not  limited  to:  more  extensive  geologic  and  geo- 

physical Investigations;  the  Institution  of  more  conservative  area  controls 
and  restriction  of  forward  area  personnel  and  facilities  to  minimum  require- 
ments; and  a more  vigorous  analytical  program  so  as  to  better  understand 
the  behavior  of  nuclear  detonations  In  the  various  environments  which  may 
be  encowitered  In  emplacing  underground  tests,  with  special  emphaals  on  more 
conservative  burial  depth  for  low  yield  experiments. 
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t.  DESCRIPTION  AND  LOCATION  OF  THE  EXPERIMENT 


BAN? BERRY  vas  an  underground  nuclear  teat  of  leas  than  20  kilotons 
designed  by  the  Laurence  Radiation  Laboratory-Llvermore,  California, 
in  support  of  requirements  established  by  the  Department  of  Defense.  The 
teat  was  conducted  in  Area  8,  drill  hole  U8d,  of  the  Nevada  Teat  Site. 

The  nuclear  device  vas  emplaced  in  an  8 6- Inch -diameter  hole  at  a depth  of 
910  feet.  The  emplacement  geometry  of  thia  teat  was  that  of  an  evacuated 
llne-of-alght  (LOS)  pipe  equipped  vlth  fast  closure  systems  and  running 
vertically  from  near  the  explosive  device  to  the  surface.  The  hole  outside 
the  LOS  pipe  was  backfilled  to  the  surface  with  sand,  gravel,  and  plastic 
stemming  materials. 


2.  CONTAINMENT  ANALYSIS 


2,1  Shot-Time  Phenomena 

# 

All  programmed  operations  vere  performed  in  a normal  and  anticipated  manner 
until  the  release  of  radioactivity  cowenced . Signals  from  instruments 
near  the  explosion  Indicated  that  containment  features  functioned  as  planned. 

At  3.5  minutes  after  detonation,  a release  of  radioactivity  began  from  a 
location  estimated  to  be  300  feet  S60*  V of  surface  aero.  The  Initial 
point  of  release  rapidly  elongated  wtll  radioactivity  vas  issuing  from 
s fissure  oriented  radially  to  surface  aero  and  bearing  S60*  W.  The 
release  occurred  over  a distance  of  315  feet,  extending  from  375  feet  to 
a distance  of  60  feet  from  surface  aero.  After  surface  collapse,  16.5 
minutes  after  detonation,  release  continued  with  diminished  velocity  from 
that  portion  of  the  fissure  outside  the  collapse  crater.  Fairly  rapid 
venting  of  steam  continued  tmtll  about  H plus  2 hours,  after  vhlch  only  a 
laay  cloud  of  vapor  could  be  seen  drifting  up  from  the  portion  of  the 
fissure  outside  the  crater.  This  continued  for  nearly  24  hours. 

Previous  ventings  through  emplacement  holes  or  fissures  vere  reduced  to 
seepage  or  vere  stopped  entirely  upo > surface  collapse.  The  BANEBERKY 
test  Is  in  marked  contrast  to  this  behavior,  supplying  the  evidence 
that  a large  portion  of  the  release  path  vas  external  to  the  chimney* 
region  and  therefore  not  disrupted  by  chimney  grovth  and  surface  collapse. 


* Chimney : The  chimney  la  that  structure  formed  by  collapse  of  the  under- 

ground cavity  created  by  an  underground  nuclear  detonation.  As  the 
overlying  rock  falls  into  the  cavity,  a rubble-filled  region  progresses 
upvard  forming  a generally  cylindrical  outline.  The  ultimate  chimney  height 
depends  on  yield  and  rock  properties  and  frequently,  as  It  did  In  BANEBERRY, 
reaches  the  surface  and  causes  a subsidence  crater. 
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The  final  surface  crater,  forced  by  chimney  growth  to  the  surface,  la 
78  feat  deep.  The  crater  outline  la  slightly  oval  with  an  average 
diameter  of  455  feet.  The  depth  to  diameter  ratio  la  somewhat  greater 
thaa  normally  experienced  for  a teat  at  this  yield  aad  depth  la  the 
central  portions  of  Yucca  Flat. 


2.2  Yield  aad  Energy  Coupling 
2.2.1  Radiochemical  Analysis 


Radiochemical  yield  determination  presently  available  on  the  BANEBERKY 
device  indicates  the  yield  was  about  aa  expected. 

2.2.2  Seismic  Measurements 


Initial  yield  estimates  for  BANEBERKY  vara  developed  from  ground  motion 
amplitudes  measured  at  distant  seismic  stations.  Three  different  organi- 
sations estimated  yield  values  Independently  and  all  of  these  estimates 
were  considerably  greater  than  the  yield  as  determined  by  radiochemical 
analysis. 

Yield  determination  for  an  experiment  by  seismic  measurements  relies  on 
comparison  with  a teet  of  known  yield  detonated  nearby  and  In  the  same 
geologic  environment.  Only  two  other  tests  had  been  conducted  near 
lAgnitlY.  DISCOS  mount , located  2,100  feet  nor thuor these t,  was 
detonated  la  tuff  at  a depth  nearer  to  the  subsurface  Paleosoic  carbonate 
bedrock  than  BANEBERKY.  CYATSOS,  located  2,000  feet  east,  was  detonated 
in  tuff  at  a depth  more  remote  from  the  carbonate  rocks.  The  yield 
determinations  for  lANtltKItY  were  established  assuring  that  one  or  the 
other  of  the  nearby  tests  represented  the  BANEBERKY  environment.  The 
facts  Indicate  that  much  stronger  ground  notion  coupling  occurred  for 
BANKS  BRKY  than  for  these  two  nearby  teats  and  can  be  explained  by  the 
geologic  differences  which  are  now  known  to  exlet  for  these  tests. 

Enhanced  coupling  factors  of  the  required  magnitude  can  easily  be  ettelned 
by  the  existence  of  a water  content  near  saturation  in  the  test  medlia. 
Physical  properties  determined  for  samples  obtained  postshot  from  the 
detonation  median  (600  feet  horlsontslly  from  the  shot  point)  reveal  the 
water  content  le  Indeed  very  high.  The  DISCUS  TH ROVER  aad  CYATHUS  shot 
media  were  not  saturated  and  consequently  It  le  not  proper  to  establish 
a yield  based  on  seismic  measurements  for  BANEBERKY  by  comparison  with 
these  two  events.  Nad  seismic  amplitude  curves  established  for  saturated 
media  been  applied  to  BANEBERKY,  a seismic  yield  consistent  with  the 
radiochemical  yield  would  have  resulted. 
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2.3  Holt  History 

Drill  hole  U8d,  Che  uncased  BAKE BERRY  emplacement  hole,  an  drilled 
126  feet  northwest  of  the  U8al0  satellite  hole.*  Drilling  commenced 
October  25f  1970,  and  was  completed  December  8,  1970.  The  86-inch 
hole  was  drilled  to  a depth  of  980  feet.  A caliper  log  showed  filling 
to  891  feet  with  significantly  enlarged  zones  below  700  feet.  Cleanout 
operations  resulted  in  continued  filling  and  sloughing  of  the  hole  below 
700  feet.  Eight  successive  cementing  and  redrilling  sequences  were 
necessary  to  complete  the  hole  to  a final  depth  of  942  feet.  Completion 
of  the  hole  required  38,000  cubic  feet  of  cement  with  an  estimated  8,300 
cubic  feet  of  cement  remaining  in  the  700-  to  928-foot  Interval  after  all 
redrilling  operations  had  been  completed. 

The  cement  used  in  the  hole  was  a basic  oil-well-type  cement  with  nylon 
fibers  added  to  reduce  its  brittleness.  This  cement  is  commonly  used  In 
NTS  holes.  The  mix  used  contained  very  little  carbonate  (less  than  4 
percent)  and  consisted  of  44  percent  water  by  weight. 

The  problems  In  completing  the  hole  are  attributed  to  the  high  mont- 
morlllonlte  clay  content  of  "he  tuff  below  700  feet.  Montmorlllonite 
may  swell  30  percent  in  voltae  when  exposed  to  water  and  tends  to  slough 
when  vet  so  that  as  the  hole  Is  drilled  sloughing  of  the  walls  will  occur. 
The  drilling  technique  used  on  this  hole  required  a 200-  to  400-foot  head 
of  water  In  the  hole  at  all  times,  therefore  more  then  enough  water  wae 
available  to  account  for  flowing  of  the  clay.  Similar  problems  wars 
encountered  with  some  of  the  DISCUS  THROWER  satellite  holes,  especially 
U8a9,  U8al0,  and  U8all  which  bracket  the  BANEBERRY  site.  A downhole 
television  survey  two  days  after  hole  U8d  completion  indicated  no  water 
inflow  had  occurred  during  this  period,  and  the  foot  of  water  left  in  the 
hole  after  completion  was  still  present.  Considering  the  natural  state 
water  content  of  the  shot  medlim,  it  Is  unlikely  that  significant  amounts 
of  water  could  have  been  added  to  the  formation  during  drilling  operations 

The  amount  of  difficulty  encountered  In  drilling  this  hole  is  not  unique 
In  the  NTS  experience.  Several  holes  have  required  extensive  cementing  to 
permit  hole  completion  and  some  of  these  were  used  In  an  take  seed  condition 
Neither  Is  the  diameter  unusual  for  an  taacased  hole  and,  Indeed,  several 
this  sice  and  larger  have  been  successfully  utilised. 

The  cause  of  the  hole  completion  problems  on  U8d  appears  almost  unique 
because  such  high  moot morlllonlte  clay  content  Is  now  known  to  exist  only 
at  U8d  and  some  of  the  U8a  satellite  holes. 


* U8al0  satellite  hole  was  drilled  prior  to  the  detonation  of  the 
DISCUS  THROWER  test  to  determine  subsurface  geology  at  the  teat  area 
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2,1  Stemming  Emplacement 

Several  nod If lea done  of  the  original  stemming  design  were  Made*  These 
Modifications  Involved  differences  In  the  final  location  of  the  various 
stealing  materials.  The  stealing  of  the  emplacement  hole  did  fill  the 
hole  around  and  above  the  device  canister,  and  there  Is  no  evidence  that 
the  stealing  deviations  contributed  In  any  substantial  manner  to  the 
venting. 

2.5  Geology  of  the  BANEBERRY  Site 

Preshot  knowledge  of  subsurface  geology  in  the  BANEBERRY  area  was  based 
on  Information  obtained  from  the  DISCUS  THROWER  satellite  holes,  the 
closest  of  these,  U8al0,  being  126  feet  southeast  of  the  BANEBERRY  site. 

The  site  was  Intentionally  selected  to  provide  high  seismic  velocities 
In  the  first  200  feet  above  the  detonation  point.  Calculations  show  that 
this  is  advantageous  In  assuring  closure  of  the  LOS  pipe.  The  average 
velocity  from  910  feet  to  the  surface,  based  on  signals  from  BANEBERRY 
Itself,  was  6,400  feet  per  second.  Even  higher  velocities  were  Indicated 
preshot  by  sonic  logs  In  the  U8al0  hole.  Density  of  the  material  above 
the  shot  point  Is  also  high,  averaging  about  2.15  g/cm3  as  calculated 
from  density  logs  in  U8sl0.  Only  one  estimate  of  porosity  and  water  content 
was  avsllable  preshot  from  near  the  shot  point  environment.  A core  from 
U8al0,  taken  between  977  and  985  feet  in  the  same  geologic  wit  as  the 
BANEBERRY  working  point,  had  a porosity  of  40.6  percent,  and  98  percent 
of  the  pore  space  was  filled  with  water.  During  drilling,  this  core  was 
In  contact  with  drilling  fluid,  however,  and  it  was  not  believed  possible 
to  establish  the  true  In  situ  water  content  from  this  Information*  Carbonate 
content  estimated  for  this  same  core  was  about  15  percent.  Postshot  analysis 
of  cuttings  from  the  BANEBERRY  emplacesMnt  hole  shows  lover  values  (^5 
percent)  for  COj  contact. 

As  mentioned  earlier,  a feature  peculiar  to  the  BANEBERRY  site  and  soma  of 
the  DISCUS  THROWER  satellite  holes  Is  the  presence  of  vary  large  amounts  of 
nontmorlllonltc  clay.  This  clay,  when  present  In  large  quant It lea,  will 
form  a relatively  Impermeable  barrier  to  water  flow.  Downward -moving  water 
would  be  held  back  by  these  clay  sones  permitting  the  saturated  or  nearly 
saturated  regions  to  exist  in  the  BANEBERRY  shot  tone.  Also  the  fact  that 
BANEBERRY  Is  located  on  the  axis  of  a subsurface  trough  would  serve  to 
concentrate  and  localise  water  around  the  BANEBERRY  site.  In  addition, 
there  is  a change  In  character  of  the  Paleotolc  bedrock  just  to  the  east 
of  the  BANEBERRY  site  from  carbonate  rock  on  the  east  to  quartslte  and 
argillite  on  the  vest.  The  quarttlte  and  argillite  being  leas  permeable 
would  drain  away  water  at  depth  less  rapidly,  thus  contributing  to  the 
existence  of  regions  of  high  water  content.  Post-BANEBERRY  drilling  at 
a location  (Ue8f)  600  feet  southeast  of  U8d  obtained  samples  from  the  shot 
horlton  which  show  the  tuff  to  be  nearly  saturated  and  to  contain  very  large 
amounts  of  water. 
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In  addition  to  those  unusual  features.  It  should  also  be  pointed  out  that 
the  alluvlim  In  the  upper  700  feet  is  a relatively  well-cemented  material 
vlth  densities  and  sonic  velocities  much  higher  than  normally  associated 
with  alluvlt*  fotsid  nearer  the  center  of  Yucca  Plat.  It  is  not  repre- 
sentative of  those  areas  of  the  NTS  where  most  of  testing  experience  has 
been  gained  and  where  extensive  containment  guidelines  have  been  developed. 

BANE BERRY  caused  surface  faulting  and  cracking  to  occur.  Similar  faulting 
occurred  on  DISCUS  THROWER  but  the  magnitude  of  the  BAKE BERRY  faulting  Is 
unusual  for  a shot  of  this  low  yield.  These  faults  indicate  that  con- 
siderable In  situ  tectonic  stress  exists  In  this  area.  The  motion  and 
attitude  of  the  faults  are  consistent  vlth  the  regional  stress  pattern 
known  to  exist  in  Pahute  and  Rainier  Mesas.  These  faults  are  Indicative 
of  a minimi*  principal  stress  axis  oriented  northwest-southeast.  The 
alignment  of  faults  and  the  venting  fissure  along  the  direction  of  maximum 
principal  stress  and  the  normal  fault  type  of  displaccaient  on  the  faults 
Implies  a low  stress  In  the  northwest-southeast  direction. 

The  nature  of  the  BAKE BERRY  faults  and  fissures  implies  that  a preshot 
weakness  did  exist  and  controlled  shot-time  response  of  these  features. 

The  fissure  through  which  the  venting  occurred  may  be  traced  to  the  north- 
east beyond  Its  release  path  but  shows  no  fault-type  movement — only 
separation  perpendicular  to  the  flaaure.  Its  radial  nature  Indicate! 
it  may  hava  been  generated  by  the  ground  shock  and  doming  of  the  ground 
above  the  cavity  vlth  lta  azimuth  being  determined  by  the  minimum  principal 
stress  orientation. 


2.6  IAWEBERRY  LOS  Containment  Diagnostics 

To  prsvent  releasa  of  radioactive  material  through  the  LOS  pipe,  various 
closura  mechanisms  were  employed.  Performance  of  the  closure  mechanisms 
was  monitored  by  lnatri*ent  stations  placed  at  various  locations  In  the 
LOS  pipe.  The  sensors  located  at  these  points  measure  temperature, 
pressure,  velocity,  acceleration, and  radiation. 


Analysis  of  tha  data  received  from  these  sensors  shows  that  the  behavior 
of  the  LOS  pipe  st,  end  subsequent  to,  shot  time  was  within  tha  range 
of  experience  on  contained  vertical  LOS  teats  and  In  some  respects  was 
batter.  Pressure  in  the  LOS  pipe  above  250  feet,  at  times  of  seconds 
until  after  venting  began,  was  at  leas  pressure  than  Is  normally  experi- 
enced at  similar  times  on  other  LOS  teats.  At  late  time,  9 minutes  after 
tero  time  or  5,5  minutes  after  venting  commenced,  this  same  measurement 
Indicated  higher  pressures  than  are  normally  experienced  for  LOS  pipe 
testa  emplaced  in  a drier  media  at  comparable  times. 

Data  from  the  aensore  Indicate  that  the  LOS  pipe  and  stemming  (above 
250  feet  and  350  feet,  respectively,  from  the  detonation  point)  were 
not  a part  of  the  Initial  vent  path  and  did  not  contribute  to  the  eventual 
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rtlsaso.  Sine#  ths  diagnostic  dots  for  ths  lower  portion  of  ths  LOS 
pips  srs  cooslstsnt  with  previous  experience  for  contained  tests,  the 
pips  In  that  range  is  not  viewed  as  a primary  cause  of  the  release. 


2.7  Conclusions 


The  primary  cause  of  venting  of  the  BANEBERKY  test  was  an  unexpected  and 
ixirecognlsed  abnormally  high  water  content  In  the  medium  surrounding  the 
detonation  point.  (This  high  water  content  Is  believed  to  be  In  no  way 
associated  with  the  drilling  operations.)  This  Increased  the  coupling 
of  energy  Into  the  earth  and  also  extended  the  duration  of  high  pressures 
in  the  cavity.  The  end  result  was  the  experiment's  behaving  as  If  it 
were  of  higher  effective  yield  and  therefore  emplaced  at  too  shallow 
a depth.  Rad  the  same  test  occurred  lo  the  more  usual  test  environment, 
without  the  high  water  content,  it  is  believed  that  It  would  have  been 
satisfactorily  contained  wider ground. 

The  geology  at  the  BAKEBERXY  site  is  significantly  different  than  that 
which  la  known  or  Inferred  to  represent  the  bulk  of  underground  test 
experience  at  the  NTS.  Depth  of  burial  necessary  foT  containment 
developed  empirically  from  this  test  experience  Is  medium  dependent  and 
should  not  be  routinely  applied  to  tests  in  new  geologic  situations. 

Present  containment  criteria  for  vertically  emplaced  tests  are  adequate 
for  those  areas  of  the  HIS  where  the  geologic  environment  Is  the  seme  as 
that  where  ths  bulk  of  testing  experience  has  been  acquired.  These 
criteria  are  conservative  for  high  yield  teets,  many  of  which  are  below 
the  water  table,  but  less  so  for  low  yield  detonations.  For  low  yields, 
am  wi usual  environment  may  rssult  In  phenomena  sufficiently  different 
from  experience  to  lead  to  raloaaa  of  radioactivity.  Both  detailed 
geologic  Information  and  a more  conservative  burial  criteria  would  help 
avoid  unexpected  development#  *»en  tenting  In  new  era  as.  For  high  yield 
casta,  tho  largo  abaoluta  depths  involved  prevent  propagation  of  flseuroa 
to  the  surface,  so  that  there  le  leas  sensitivity  to  geologic  variations. 


3.  RADIOLOGICAL  SAFETY  ACTIVITIES 


3.1  Control  Point  Operations 

For  each  mdergromsd  nuclear  test,  briefings  ere  held  In  the  hours  preceding 
the  teat  to  discuss  meteorological  conditions  and  to  aaseaa  tho  predieted 
comdltlema  at  shat  tins  sad  during  ths  U— discs  postshot  hours.  Ths 
first  lAKDIUX  readiness  briefing  was  held  st  2s30  p.n.,  PST,  on  Dec  sober  17, 
1970  (0  minus  I).  It  was  uoted  that  all  actions  wars  on  schedule  to  assure 
technical  readiness  for  a ssro  tins  of  7 1 30  a.n.,  PST,  on  Dtcaabar  IS,  1970. 
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At  the  D-day  aoniag  r«tdlfl«i  brl«fltg»  v«ithir  prtdlctioai  for  shot 
time  and  fallout  predict  loot  based  spot  predicted  winds  and  an  assumption 
of  an  in  advert ant  and  extensive  ralaaat  of  radioactivity  vara  protected 
to  tfaa  Teat  Manager  and  hit  Advisory  Panel.  It  la  a aafaty  evalaatloa 
procedure  for  every  experiment  to  aaaoee  such  a hypothetical  Incident 
In  order  to  determine  that  an  underground  teat  can  be  conducted  safely. 

Baaed  upon  the  foregoing  Information,  the  Teat  Manager  and  hie  Advieory 
Panel  concluded  that  the  onalte  exclue  loo  area  and  the  offalta  non  1 to  re 
and  control  procedures  vara  adequate  for  safe  conduct  of  the  teat. 

The  detonation  proceeded  on  schedule.  Subsequent  to  the  releaee  of  radio- 
activity, action  vaa  taken  to  expand  the  Teat  Site  exclusion  arena.  All 
northbomd  traffic  Into  forvard  areas  from  Mercury  vaa  baited.  Evacuation 
of  personnel  from  the  exclusion  areas  vaa  completed  at  approximately  9s  15  a.n., 
PST. 


5.2  Onalte  Radiological  Safety  Activities 

3.2.1  Personnel  tadlologlcal  Surveys 

During  the  evacuation  of  personnel,  preparations  mere  made  at  Control 
Point  2 and  the  decontamination  pad  to  survey  these  personnel,  their 
peraoaal  effects,  and  vehicles.  A personnel  decontamination  statloo  vaa 
aet  up  Inside  building  CP-2.  All  contaminated  clothing  and  personal  effects 
vers  monitored,  inventoried,  and  bagged.  Individuals  dioft  clothing  exceeded 
0.3  ut/hr  vare  provided  vith  vhlte  paper  or  cloth  overalls  and  rdbber  boots 
and  their  personal  effects  vere  collected. 

Approximately  900  personnel  vere  surveyed.  Of  these,  86  personnel  vers 
decontaminated  at  CP-2  and  66  of  these  vere  sent  to  Mercury  for  thyroid 
activity  measurement  a.  Of  those  counted  at  Mercury,  18  vere  sent  to  the 
Southwestern  Radiological  Health  Laboratory  (SVRHL)  whole-body  counter  In 
Las  Vegas  for  additional  measurements.  Dose  data  for  those  personnel 
having  measured  thyroid  activity  are  given  In  Figure  1. 

3.2.2  Onalte  Doses  to.  Persons 

The  highest  radiation  doses  to  persons  onsite  occurred  on  the  day  of  the 
teat  nod  resulted  from  cloud  passage  over  Area  12.  Baaed  on  initial  film 
badge  readings  and  thyroid  monitoring,  no  exposure  of  onsite  personnel  vaa 
in  excess  of  the  occupational  standards  In  ABC  or  Federal  Radiation  Council 
occupational  guides  for  normal  peacetime  operations.  The  highest  exposures 
(see  Table  1)  vere  received  by  tvo  security  guards  and  vare  about  30  percent 
of  the  Federal  Bad 1st Ion  Council's  quarterly  guide  for  vhole  body  and  about 
37  percent  of  the  guide  for  thyroid  exposure.  The  exposure  to  the  lens  of 
the  eye  vaa  almost  equal  to  the  exposure  limit. 

3.2.3  Equipment  Decontamination 


Mora  than  500  privately  owned  vehicles  vere  surveyed  following  the  Area  12 
evacuation  and  more  than  400  ware  found  to  be  contaminated.  All  the  vehicles 
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CRITICAL  ORGAN 
Whole  Body 
Lena  of  Eye 
Skin 
Thyroid 


IAWBIWT  - 

CRITICAL  ORGAN 

Whole  tody 
Thyroid  (child) 
Thyroid  (adult) 


TABLE  1 


BANEBERRT  - MAXIMUM  OCCUPATIONAL  EXPOSURES 


FEDERAL  RADIATION  COUNCIL 
RADIATION  PROTECTION  GUIDE 
HIGHEST  DOSE  (re— /quarter)  

1.0  re—  3 

2.4  re—  3 


4.6  re- 


10 


3.7  re- 


10 


TABLE  2 


MAXIMUM  EXPOSURES  TO  THE  CEKEEAL  PUBLIC  (INDIVIDUALS), 


FEDERAL  RADIATION  COUNCIL 
RADIATION  PROTECTION  GUIDE* 
HIGHEST  DOSE  (r— a/yeat) 


0.036  r—  0.5 

0.13  r—  1«5 

0.5  r—  3.5 


•For  indiriduala  In  the  general  population  for  nor— 1 peacetl—  operatlone 
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except  86  were  decontaminated  utilising  water  spray  and  vacuum  cleaners 
and  returned  to  their  owners. 

The  86  remaining  vehicles  had  higher  levels  of  contamination  and  were 
kept  until  they  could  be  more  thoroughly  decontaminated.  The  procedure 
was  delayed  because  of  freesing  weather,  so  many  of  the  owners  were 
provided  with  rental  automobiles.  All  the  vehicles  have  been  returned 
to  their  owners. 

3.2.4  Areal  Radiation  Surveys  and  Decontamination 

Radiation  surveys  were  subsequently  conducted  In  Area  12  Camp  on  December  20, 
December  21,  and  December  23(,  1970,  using  portable  survey  Instruments. 
Exposure  rates  at  three  feet  above  the  snow-  and  Ice-covered  ground  varied 
from  5 to  9 mR/hr  on  the  20th;  2 to  3 mR/hr  on  the  21st;  and  1.5  to  2.5 
mR/hr  on  the  22nd. 

Decontamination  of  Area  12  Camp  commenced  on  January  22,  1971.  The  Initial 
phase  began  with  decontamination  of  the  roads  in  Area  12  using  high  pressure 
fire  trucks  and  water  trucks.  The  second  phase  began  with  decontamination 
of  the  Interiors  of  housing  trailers.  The  Camp  cleanup  was  completed  for 
reopening  on  February  1,  197*. 

3.3  Offsite  Radiological  Safety  Activities 

The  surveillance  and  dosimetry  networks,  as  well  as  the  techniques  used  in 
special  surveillance  and  monitoring  for  the  BANEBERRT  test,  are  discussed 
in  the  report  NV0-40  (Second  Edition).  All  of  the  routine  stations  in 
the  Air  Sampling  Network  west  of  ths  Mississippi  River  were  operational 
and  the  Standby  Milk  Network  was  activated  In  California,  Idaho,  Vyomlng, 
Colorado,  and  Utah.  Additional  environmental  sampling  was  performed  in 
Nevada,  Utah,  California,  Minnesota,  South  Dakota,  North  Dakota,  Arisons, 
Colorado,  Idaho,  Montana  and  Vyomlng. 

All  exposures  and  doses  In  the  offsite  area  were  well  within  the  FRC  and 
ABC  guidelines  for  normal  peacetime  situations.  The  maxlmmi  exposures  to 
the  general  public  are  summarised  in  Table  2 and  discussed  In  the  following 
paragraphs. 

3.3.1  External  Exposure 

Twenty-six  monitors  were  In  the  field  on  December  18  (D-day)  to  obtain 
measurements  of  exposure  rates  during  cloud  passage.  The  maxima  exposure 
rate  recorded  at  a populated  location  was  0.5  mR/hr  at  Blue  Jay  Maintenance 
Station  (2  adults,  3 children).  The  maxlmmi  measured  offsite  exposure  rate 
was  1.2  mR/hr  at  an  unpopulated  area  near  Queen  City  Summit,  Nevada. 
Ramooltorlng  on  December  19  shoved  a maximal  residual  0.3  mR/hr  17  miles 
east  of  Tonopah  on  Highway  6.  The  maximum  residual  exposure  rate  at  a 
populated  location  was  0,1  mR/hr  at  Diablo  Maintenance  Station  (3  people), 
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Blue  Jay  Maintenance  Station  (5  people),  and  Clark  Station  (1  pereon). 

The  total  offalte  population  residing  at  Tonopah  and  other  mall  comu* 
nltlea,  aa  veil  aa  at  ranchee  and  highway  maintenance  stations  which 
were  within  the  area  of  positive  D-day  ground  Monitoring,  vaa  about 
4,000  to  5,000  persons. 

External  game  exposures  to  Infinity  in  the  offsite  area  were  estimated 
from  data  using  hand-held  survey  nett re,  recording  rate-meters,  and 
themolialnescent  dosimeters.  The  line  of  maximum  deposition  appears 
to  have  passed  almost  due  north  of  the  test  point,  crossing  Highway  6 
between  Warm  Springs  and  Tonopah.  The  highest  estimated  infinity 
external  exposure*  at  a populated  location  was  0.036  ren  which  occurred 
at  Clark  Station  aa  a result  of  cloud  passage  end  subsequent  ground 
deposition.  There  was  only  one  resident  In  the  Immediate  vicinity 
Micre  this  level  was  observed*  This  level  of  external,  whole-body 
gamma  radiation  la  about  one-fifth  of  the  Federal  Radiation  Council 
Radiation  Protection  Guide  for  the  general  population  or  about  one- 
fifteenth  of  the  Radiation  Protection  Guide  for  an  individual  in  the 
population.  The  Radiation  Protection  Guide  is  defined  as  the  radiation 
dose  which  should  not  be  exceeded  without  careful  consideration  of  the 
reasons  for  doing  so;  every  effort  should  be  made  to  maintain  radiation 
doses  as  far  below  this  guide  as  practicable.  A few  persons  (less  than 
10)  entering  the  general  vicinity  on  the  following  day  received  exposures 
of  about  0.02  ren  from  deposition. 

3.3,2  Ingestion  Doses 

The  Pederal  Radiation  Council  has  provided  Radiation  Protection  Guides 
for  evaluating  situations  where  there  are  potential  exposures  to  lodlne-131 
The  Radiation  Protection  Guides  applicable  to  the  general  public  eaeme 
radlolodlne  intake  by  children  and  three  ranges  of  dally  intake  are  defined 

Range  I:  0 to  10  nlcronlcrocuriea  fplcocurles)  per  day 

Range  II:  10  to  100  plcocurles  per  day 

Range  III:  100  to  1,000  plcocurles  per  day 

Continuous  dally  Intake  of  about  100  plcocurles  of  lodlne-131  (the  top 
of  Range  II)  per  day  for  one  year  would  lead  to  exposures  not  emceedlng 
the  Radiation  Protection  Guide  value  of  0.5  ren  per  year  for  a suitable 
sample  of  the  population. 


•"Infinity  external  exposure"  is  the  ciaralatlve  exposure  which  one  might 
experience  from  radioactive  material  deposited  in  the  area  if  he  were 
to  remain  In  that  location  for  the  rest  of  his  life.  Depending  on  the 
nature  of  the  radioactive  material,  the  majority  of  the  exposure  could  ' 
be  delivered  over  a time  period  varying  from  minutes  to  years. 
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Th«  Federal  Radiation  Council  Protective  Action  Guide  la  the  projected 
• deee  to  lndlvlduala  In  the 'general  population  which  warrants  protective 
action  following  a single  contaminating  event.  The  Protective  Action 
Guide  will  not  be  exceeded  if  the  average  prelected  dose  to  the  thyroids 
of  a suitable  sample  of  the  population  does  «m»t  exceed.  10  rems. 

Ingestion  of  radlolodine  can  occur  through  use  of  contaminated  food  or 
water.  One  Important  route  la  the  milk-thyroid  pathway*  another  is 
the  drinking  water-thyroid  pathway.  Projected  Ingestion  doses  from 
the  only  other  radionuclides  (tritle  and  cmslum-137)  found  In  milk 
are  orders  of  magnitude  lower  than  thyroid  doses  from  radlolodine. 

Figure  2 shows  those  locations  in  Nevada  where  radlolodine  was  detected 
In  milk  samples. 

The  highest  radlolodine  levels  In  milk  occurred  at  a ranch  near  Spring- 
dale,  a few  miles  north  of  Beatty,  Nevada.  The  milk  supply  at  the  ranch 
with  the  highest  concentration  was  sampled  dally  since  this  milk  was 
being  uaed  by  other  families  in  the  Beatty  area.  The  highest  level  of 
lodlne-131  observed  was  610  plcocurlea  per  liter  (pCl/1)  of  milk  on 
December  26  and  December  27,  1970.  These  two  samples  were  In  Range 
III  of  the  Federal  Radiation  Council's  guide  for  dally  intake  of 
iodine-131.  Since  the  milk  concentrations  resulted  from  a single  short- 
term contaminating  event  which  ceased  on  actual  milk  sampling  and  assuming 
continued  use  of  milk  by  the  children,  would  be  about  14,000  plcocurlea. 

This  represents  approximately  40  percent  of  the  annual  Radiation  Protection 
Guide  and  la  well  within  Range  II.  Although  the  highest  milk  concentration 
represented  a very  small  fraction  of  the  Federal  Radiation  Council  Protective 
Action  Guide  value,  from  December  31,  1970,  through  January  10,  1971, 
distribution  of  the  milk  was  terminated  as  a precautionary  measure.  The 
children  (ages  13  years  and  15  years)  at  the  ranch  near  Springdale 
continued  to  drink  the  milk.  The  highest  estimated  thyroid  exposure 
from  Inhalation  and  milk  Ingestion  was  130  nrem  (0.13  rem)  to  a two-year- 
old  child  in  the  Beatty,  Nevada,  area. 

Radlolodine  was  aleo  detected  in  milk  samples  from  five  locations  outside 
Nevada:  Bakersfield,  California;  Jerome,  Idaho;  Powell  and  Laramie, 

Wyoming;  and  Ht.  Pleasant,  Utah.  The  highest  levels  found  at  these  five 
locations  were  at  Bakersfield,  California,  and  Mt.  Pleasant,  Utah,  where 
the  peak  lodlne-131  concentration  was  60  pCl/1,  corresponding  to  a pro- 
jected infant  thyroid  dose  of  leas  than  10  mrem.  As  Indicated  above, 

60  pCl/1  of  milk  is  within  Range  II  af  the  Federal  Radiation  Council's 
guide  for  a single  day's  intake  of  lodlne-131. 

After  the  environmental  sampling  program  following  the  BANRBERRT  venting 
was  ended,  It  was  learned  that  sheepherdera  In  the  area  north  of  the  NTS 
where  radioactivity  had  been  measured,  were  using  melted  snow  as  a source 
of  drinking  water  and  cooking  water.  During  the  weeks  following  BANRBERRT, 
the  sheepherdera  were  in  an  area  from  about  30  milea  east  of  Eureka,  Nevada 
on  Highway  50,  south  t#  Duckwater,  Nevada,  Based  on  sampling  results  In 
the  general  area,  on  information  obtained  from  the  eight  sheepherdera 
about  their  location  and  water  conception,  and  on  snowfall  records, 

It  was  estimated  that  the  dose  to  their  thyroids  from  radioactive  Iodine 


CALIFORNIA 


382 


BANEBERRY 


FIGURE  Z 


383 


v«s  About  0.5  rod,  pluA  ot  ulnue  a f Actor  of  three.  The  lerge 
uncertainty  in  the  eat lnet e results  froe  the  feet  that  there  It 
no  detailed  information  on  red ioec tire  contamination  levels  et  the 
eeeet  locetione  where  the  eheepherdere  verej  the  old  attovpack  was 
diluted  by  new  end  uncon teniae ted  enow;  end  there  ie  no  information 
About  distribution  of  the  radioactivity  at  any  depth  In  the  tnovpeck. 

3.3.3  Inhalation  Doses 

Freeh  flea ion  products , Inc lading  radlolodine,  were  detected  in  air 
staples  collected  in  the  Air  Surveillance  Network.  The  highest 
eatlaated  inhalation  dote  in  the  offaite  area  wee  90  area  to  a 
hypothetical  infant  thyroid,  baaed  on  the  level  of  redlolodlne 
detected  in  the  air  filter  staple  collected  et  Stone  Cabin  ranch, 

Nevada  (which  vaa  unpopulated  during  cloud  passage).  As  noted 
previously,  the  Federal  led la t Ion  Council  radiation  Protection  Guide 
for  thyroid  is  1,500  area  per  year.  The  highest  eatlaated  inhalation 
dose  outside  Nevada  vaa  5 urea  at  Garrlaon,  Utah,  and  Idaho  Falls, 

Idaho.  The  eatlaated  doaa  at  Salt  Laka  City,  Utah,  vaa  4 area. 

3.3.4  Cooperative  HL-Pelvawltv  of  Utah  ladloocologlcal  Stud lee 

Dr.  t.  C.  Fend let on  of  the  University  of  Utah  and  the  Biomedical 
Division  of  the  Laurence  radiation  Laboratory  ara  cooperatively 
conducting  redloecologlcal  stud  lee  of  tbe  decay  of  fallout  radionuclides 
in  Utah.  On related  to  BANEBBUKY,  the  joint  offort  had  just  couplet ed  a 
7-week  period  of  sir  stapling  froa  16  stations  throughout  the  State  of 
Ctah  just  befors  tha  BANIBEBXY  tost.  Dr.  Fondleton  vss  apprised  of  the 
BAfttBEtXY  test  in  ties  to  sctlvsto  the  statewide  air  saapling  network 
before  radioactivity  rsaehtd I Utah, 

Inhalation  doses  eatlaated  froa  preliminary  radionuclide  concentrations 
measured  by  Dr.  Fsadlsten's  group  at  stations  with  complete  date  agree 
very  well  with  deeee  eatlaated  froa  concentrations  observed  by  the  Air 
Surveillance  Network  discussed  above.  Bet  lasted  Inhalation  doses  to  an 
infant  receptor  et  3 of  Dr,  Pendleton's  stations  within  20  nlles  of 
Salt  Lake  City  were  • area,  5 area,  end  2 area,  compered  to  the  Air 
Surveillaice  Network  Salt  Lake  City  does  estimate  of  4 area.  The 
inhalation  doeo  et  Cedar  City,  Oteh,  eatlaated  froa  Dc.  Pendleton's  data, 
wee  0.0t  area,  compared  to  0,07  area  eatlaated  froa  the  Air  Surveillance 
Network  Cedar  City  station  results. 

3.4  Conclusions 

Action  use  taken  by  the  ASC  at  one  farm  does  to  the  Tset  Site  to 
discontinue  public  distribution  of  milk  for  a few  days.  This  action 
was  not  required  by  the  Federal  Had 1st ion  Council  Protective  Aetlon  Guide 
but  vaa  in  keeping  with  the  AEC'e  policy  to  reduce  exposures  to  the 
lowest  extent  practicable.  Potential  thyroid  exposures  to  tha  few 
Individuals  in  tha  nearby  off alts  areas  were  reduced  by  this  action. 

In  assessing  tha  overall  radiological  consequences  of  this  accidental 
release,  the  data  indicate  tha  radiation  exposures  to  workers  on  the 
Teat  Site  and  to  Individuals  within  the  general  population  outside  the 
Teat  Site  did  not  exceed  the  radiation  protection  guidelines  recoeaended 
by  the  Federal  Radiation  Council  for  the  protection  of  workere  and  the 
public  for  normal  peacetime  operations. 
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INTRODUCTION 


During  the  period  August  5,  1963,  through  June  30,  1971, 
the  Atomic  Energy  Commission  has  announced  the  detonation  of  220 
nuclear  tests  at  the  Nevada  Test  Site,  which  were  designed  to  be 
completely  contained  underground.  Of  these  220  underground  tests, 
17  tests  Inadvertently  released  sufficient  radioactivity  to  the 
atmosphere  to  be  detected  by  ground  monitors  or  ground  monitoring 
equipment  off  the  testing  site.  Post-shot  tunnel  ventilation  the' 
day  after  one  other  test  also  resulted  In  a positive  offsite 
reading. 

Radiological  monitoring  and  surveillance  In  the  offsite 
areas  around  the  Nevada  Test  Site  (NTS),  are  conducted  for  the  AEC 
by  the  Environmental  Protection  Agency's  Western  Environmental  - 
Research  Laboratory  (WERL),  through  a Memorandum  of  Understanding 
between  the  two  agencies.  This  monitoring  was  formerly  conducted 
by  the  U.  S.  Public  Health  Service,  Southwestern  Radiological 
Health  Laboratory  (SWRHL). 

The  following  Information  Is  provided  concerning  the  offsite 
radiological  situation  for  each  of  the  17  tests. 

1.  The  name  and  date  of  the  test. 

2.  The  depth  of  burial  of  the  device. 

3.  The  quantity  of  radioactivity  released  to  the  atmosphere. 

4.  The  types  of  radionuclides  Identified  in  the  release. 

5.  The  highest  air  concentrations  detected  In  the  offsite 
area. 

6.  The  highest  gamma  exposure  levels  detected  in  the  offsite 
area. 

7.  The  highest  levels  of  radioiodine  detected  in  milk. 

8.  The  thyroid  dose  where  sufficient  radioiodine  was 
detected  that  could  lead  to  a measurable  thyroid 
dose. 
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Estimates  of  the  quantities  of  radioactivity  are  based 
upon  the  calculated  quantity  of  the  Initial  release  that  re- 
malns^at  twelve  hours  after  the  release  occurred  (R+12  hrs.). 

In  a prompt  venting  situation  the  major  portion  of  radioac- 
tivity consists  of  very  short  half-life  radionuclides.  These 
short  half-life  radionuclides  are  of  little  or  no  health  sig- 
nificance, since  people  are  not  present  in  the  physical  areas 
where  these  radionuclides  may  occur.  Work  areas  on  the  NTS 
located  In  the  downwind  direction  from  a scheduled  nuclear 
test  are  routinely  cleared  of  personnel  just  prior  to  any 
underground  test.  These  short  half-life  radionuclides  will 
essentially  all  decay  before  reaching  the  off-NTS  areas. 

In  a delayed  seepage  type  release  these  short  half-life 
radionuclides  generally  represent  only  a very  small  fraction 
S>f  the  total  release,  or  may  not  be  present  at  all.  Hence, 
to  provide  a more  leaningful  estimate  of  the  quantities  of 
radioactivity  released  to  the  atmosphere,  that  could  affect  man, 
and  to  provide  a point  for  comparison  with  other  releases,  the 
time  selected  and  in  common  usage  is  the  quantity  of  the  radio- 
activity which  was  released  and  remains  at  12-hours  after  the 
release  occurred.  Throughout  this  summary,  the  total  quantity 
of  radioactivity  released  is  expressed  in  this  R+12  hour  context. 

Where  a definite  cause  for  the  release  of  radioactivity 
could  be  determined,  these  have  been  Indicated.  Some  of  these 
releases  could  not  be  readily  ascribed  to  a specific  cause,  but 
may  be  categorized  as  a seepage  occurring  through  very  small 
cracks  and  fissures  in  the  ground  above  the  point  of  detonation. 

Such  releases  are  usually  small  in  total  quantity  and  consist 
entirely  of  noble  gases,  l.e.,  xenon  and  krypton. 

In  summary,  all  but  2 of  these  17  tests  were  In  the  low 
klloton  range  (0-20  KT).  The  exceptions  were  the  NASH  and  POD 
tests  which  were  In  the  low- intermediate  yield  (20-200  KT) 
range.  The  actual  depth  of  burial  of  these  tests  ranged  between 
390  feet  and  1465  feetr  The  low-intermediate  yield  devices  were 
buried  at  depths  of  1000  and  1200  feet.  The  radioactivity  re- 
leased was  essentially  gaseous  nuclides  of  xenon,  krypton,  and 
iodine  except  for  the  PIKE,  PIN  STRIPE,  HUPMOBILE  and  BANEBERRY 
tests  which  released  particulate  matter  as  well  as  gaseous  nuclides. 
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The  highest  radioiodine  content  found  In  milk  where  children 
were  living  was  at  the  Schofield  Dairy  near  Hlko,  Nevada » where  a 
peak  level  of  4.8  nanocuries  of  Iodine-131  per  liter  of  milk  was 
recorded  following  the  PIN  STRIPE  test.  This  would  result  In  ex- 
posures less  than  one-tenth  of  the  Protection  Action  Guide  of  the 
Federal  Radiation  Council.  As  a precautionary  measure  to  minimize 
exposures,  an  arrangement  was  made  by  jthe  AEC  with  the  dairy  owner, 
to  place  these' milk  cows  on  dry  feed  for  about  three  weeks.  In 
addition,  to  develop  a better  understanding  of  the  thyroid  uptake 
at  these  low  levels  of  radioiodine,  90  people  residing  In  this 
area  were  examined.  Low  levels  of  radioiodine  were  detected  In 
the  thyroid  of  19  of  the  90  people  studied.  The  projected  doses 
to  the  thyroid  of  these  19  people  ranged  from  50  to  300  mllllrads 
(equivalent  to  mllllrems).  The  Federal  Radiation  Council's  guide 
for  exposures  of  the  thyroid  Is  1,500  mllllrems  per  year  to  an 
Individual  In  the  general  population. 

The  highest  potential  external  whole-body  gamma  radiation  ex- 
posure resulted  at  Cactus  Springs,- Nevada,  following  the  PIKE 
test.  The  total  exposure  to  an  individual  at  this  location  was 
calculated  at  about  55  mllllrems.  This  amount  of  radiation  exposure 
can  be  compared  with  the  100  to  150  mllllroentgens  average  dose 
humans  receive  from  natural  radiation  every  year.  The  Federal 
Radiation  Council's  guidance  for  whole-body  exposure  to  an  Indiv- 
idual In  a population  Is  500  mllllrems  per  year. 

8ased  upon  all  the  monitoring  data  collected  following  these 
releases,  It  Is  concluded  that  exposures  to  the  public  from  these 
tests  did  not  exceed  the  Radiation  Protection  Guides  for  the 
general  population  recommended  by  the  Federal  Radiation  Council 
and  approved  by  the  President  for  the  guidance  of  Federal  agencies. 
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TESTS  DETECTED  OFF  THE  NTS 


EAGLE 

December  12,  1963 

PIKE 

March  13,  1964 

PARROT 

December  16,  1964 

ALPACA 

February  12,  1965 

TEE 

May  7,  1966 

DILUTED  WATERS 

June  16,  1965 

RED  HOT 

March  5,  1966 

PIN  STRIPE 

April  25,  1966 

DOUBLE  PLAY 

June  15,  1966 

DERRINGER 

September  12,  1966 

NASH 

January  19,  1967 

UMBER 

June  29,  1967 

DOOR  MIST 

August  31,  1967 

HUPMOBILE 

January  18,  1968 

POD 

October  29,  1969 

SNUBBER 

April  21,  1970 

BANEBERRY 

December  18,  1970 

MINT  L'iAF 

May  5,  1970  (controlled  release  of 
radioactivity  occurred 
during  post-shot  tunnel 
ventilation  on  May  6, 
1970.) 
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EAGLE  TEST 


‘This  nuclear  detonation  occurred  at  the  Nevada  Test  Site, 
on  December  12,  1963,  at  0802  PST,  In  a vertical  hole  541  feet 
deep  In  alluvium.  The  yield  of  this  device  was  less  than  20  Kt. 

Immediately  following  the  detonation,  a small  pulse  of 
gases  was  observed  to  emanate  from  the  llne-Of-SIght  (LOS)  pipe 
at  surface  zero.  Aircraft  sampling  of  this  puff-like  cloud 
did  not  reveal  any  radioactivity,  only  smoke  particles.  About 
thirty  seconds  later,  steam-like  radioactive  effluent  began 
emanating  from  the  LOS  pipe  and  continued  until  the  surface 
collapsed  at  3.3  minutes  after  the  detonation,  at  which  time 
the  release  of  radioactivity  stopped.  This  event  contained 
an  experiment  Involving  a LOS  pipe  to  the  surface  which  did 
not  properly  sealoff  as  It  was  designed  to  do.  The  estimated 
total  radioactivity  released  to  the  atmosphere  calculated  at 
R+12  hours  after  the  release  was  760  curies.  The  major  fractions 
of  the  activity  identified  In  this  gaseous  effluent  were:  Iodine- 
133,  Iodine-135,  Iodine-132,  xenon-135,  and  tellurium-132. 

Following  the  releases,  the  cloud  rose  to  about  250  feet 
above  the  surface.  Surface  and  near  surface  winds  carried  the 
gaseous  effluent  to  the  southwest.  Aerial  tracking  of  the  cloud 
was  conducted  until  the  sensitive  detection  instruments  In  the 
tracking  aircraft  could  no  longer  detect  any  airborne  radiation 
levels  above  background.  Over  central  southern  California, 
about  140  miles  from  the  point  of  release,  the  effluent  cloud 
became  so  diffused  and  dispersed  that  identification  of  air- 
borne radioactivity  could  not  be  made. 

Nine  mobile  radiation  monitoring  teams  were  deployed  off- 
site In  the  southern  sector  from  the  NTS.  No  gamma  radiation 
levels  above  background  were  detected  in  the  downwind  offsite 
sector.  Small  amounts  of, radioactivity  were  detected  on  air 
filters  collected  in  the  offsite  area.  The  highest  concentra- 
tion of  gross  beta  activity  occurred  at  Death  Valley  Junction, 
California,  between  0930  and  1550  hours  on  December  12,  at  24 
plcocurles/cublc  meter  (pCI/nw).  This  filter  and  the  charcoal 
cartridge  contained  concentrations  of  iodine-133  at  20  and  15 
pCI/nr  respectively.  The  radioactivity  collected  by  all  other 
air  filters  and  charcoal  cartridges  was  essentially  background. 
Seventeen  milk  samples  were  collected  from  areas  under  the 
cloud  trajectory  and  no  fresh  fission  products  were  detected 
in  any  of  these  milk,  samples. 
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PIKE  TEST 


This  nuclear  detonation  occurred  at  the  Nevada  Test  Site,  on 
March  13,  1964,  at  0800  hours  PST,  In  a vertical  hole,  390  feet 
deep.  The  yield  of  this  device,  was  less  than  20  Kt. 

The  cause  of  this  release  has  been  attributed  to  the  geologic 
weakness  of  the  media,  and  possibly  preshot  drilling  Induced 
weakness  In  the  media  surrounding  the  casing.  Small  cracks  and 
fissures  near  surface  zero  were  opened  during  this  release.  It 
Is  estimated  that  about  130,000  curies  of  activity  calculated  at 
R+12  hours  were  released  to  the  atmosphere. 

Beginning  almost  Immediately  after  shot  time,  radioactivity 
Issued  from  the  surface  zero  area.  This  radioactivity  continued 
to  come  out  of  the  surface  zero  area  until  the  subsidence  was 
formed  at  on$  minute  and  nine  seconds  after  the  detonation.  At 
that  time,  the  release  of  radioactivity  stopped.  The  radio- 
active effluent  cloud  top  was  measured  at  2640  feet  above  the 
terrain.  The  radioactivity  was  tracked  by  aircraft  southeast- 
ward, past  Las  Vegas,  Nevada.  A second  aircraft,  equipped  with 
very  sensitive  detection  Instruments,  tracked  the  airborne  radio- 
activity to  a distance  of  about  60  miles  south  of  Las  Vegas.  At 
this  point,  the  sensitive  detection  Instruments  In  the  tracking 
aircraft  could  no  longer  detect  airborne  radioactivity.  Some 
spotty  patches  of  airborne  radioactivity  just  above  background 
were  detected  In  southern  Arizona  and  California  on  the  following 
days. 


The  highest  potential  external  gamma  radiation  exposure  at 
a populated  area  was  at  Cactus  Springs,  Nevada.  Considering  all 
possible  sources  of  exposure  to  people,  It  Is  estimated  that  the 
maximum  whole-body  gamma  radiation  exposure  that  could  have  re- 
sulted would  have  been  less  than  55  mR  Infinite  dose.  An  estimate 
- of  possible  thyroid  dose  to  children  at  Cactus  Springs,  Is  one 
mlllirad.  This  Is  based  upon  inhalation  calculations  since  no 
milk  was  produced  at  this  location. 

Although  low  levels  of  radioiodine  appeared  In  some  samples 
of  unprocessed  milk  from  Individual  farms,  none  was  found  in 
commercially  available  milk.  At  that  time  of  year,  all  of  the 
cows  in  the  Las  Vegas  area  were  on  dry  feed.  Unprocessed  milk 
samples  collected  at  farms  in  southern  Arizona  and  California 
following  this  test  were  found  to  contain  Iodine-131,  at  peak 
levels  of  50-80  plcocurles  per  liter  (pC1/l). 


The  highest  concentrations  of  gross  beta  air  activity 
and  of  Iodine  nuclides  found  on  air  filters  are  listed  In 
the  accompanying  table. 


38.191  0 - 79  - tt> 
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HIGHEST  CONCENTRATIONS  MEASURED  OH  AIR  FILTERS 


Station 

Collection 

Period 

Gross  Beta 
(pC1/»3) 

Charcoal  Cartridges 

I-lJI PT3T 1^135 

(pCI/m?) 

Cactus  Springs 

0840/4 3th  to 
11 20/ 13th 

50,000 

NO* 

700** 

510 

Cactus  Springs 

1128/ 13th  to 
1503/ 13th 

9,000 

ND 

98 

96 

Cactus  Springs 

1505/13  to 
1141/14th 

23 

Trace 

4.5 

Trace 

Indian  Springs 

0852/ 13th  to 
1 102/ 13th 

35,000 

ND 

190 

160 

Indian  Springs 

1 106/ 13th  to 
1530/ 13th 

15,000 

ND 

123 

92 

Indian  Springs 

1503/ 13th  to 
1154/ 14th 

42 

ND 

2.9 

ND 

Las  Vegas 

1140/13th  to 
1445/ 13th 

14,000 

ND 

60 

100 

Las  Vegas 

1450/ 13th  to 
1845/ 13th 

680 

ND 

10 

ND 

Las  Vegas 

1850/ 13th  to 
2348/ 13th 

59 

-ND 

0.8 

ND 

* ND  - Not  Detectable 

**  - An  analysis  of  the  glass  fiber  filter  Indicated  an  additional 

1000  pC1/m3  of  1-131  and  35,000  pC1/m3  of  1-133. 
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PARROT  TEST 


This  nuclear  detonation  occurred  at  the  Nevada  Test  Site, 
on  December  16,  1964,  at  1200  PST,  In  a vertical  hole  600  feet 
deep.  The  yield  of  this  device  was  less  than  20  Kt. 

This  experiment  Involved  a L1ne-0f-$1ght  (LOS)  pipe  to  the 
surface.  Collapse  of  the  surface  zero  (szj  area  occurred  at 
about  4 minutes  after  the  detonation.  There  was  no  prompt  re- 
lease through  the  LOS  pipe.  However,  about  eleven  minutes  after 
the  detonation,  radiation  monitoring  units  located  300  feet  north 
of  surface  zero  began  recording  Increased  levels  of  radiation.  The 
mechanism  of  this  release  was  later  found  to  be  a crack  In  the  LOS 
pipe  below  the  surface. 

Winds  near  the  surface  at  shot  time  were  to  the  north  at  about 
seven  miles  per  hour.  The  radioactive  effluent  cloud  did  not  rise 
to  any  great  heights  above  the  surface.  Since  winds  near  the  sur- 
face were  of  low  velocity  and  quite  variable  In  time  (this  seepage 
continued  to  occur  over  a period  of  about  seven  days),  the  direction 
of  the  effluent  cloud  Initially  was  to  the  northeast  when  the  re- 
lease began,  however,  during  the  night  these  surface  drainage  winds 
reversed  direction  bringing  the  affluent  cloud  back  over  the  NTS. 

Over  the  several  days  that  seepage  occurred  the  gaseous  plume  varied 
between  north  and  south  over  the  test  site  several  times  whence  the 
overall  activity  cloud  was  widely  dispersed,  but  generally  localized 
over  and  around  the  NTS.  It  Is  difficult  to  estimate  the  total 
curies  released  from  this  seepage  which  occurred  over  a period  of 
seven  days.  However,  the  estimate  made  by  the  Los  Alamos  Scientific 
Laboratory  for  this  total  release  was  about  250,000  curies  calculated 
at  R+12  hours.  This  release  consisted  primarily  of  xenon  Isotopes 
with  the  bulk  of  the  release  consisting  of  xenon-138. 

The  only  offsite  location  where  ground  monitors  detected  levels 
of  radioactivity  above  background  was  In  an  unpopulated  area  along 
Highway  25,  on  December  16.  The  peak  exposure  rate  recorded  was 
0.14  mR/hr.  Air  samples  were  collected  In  the  offsite  area  for  two 
days  following  this  test.  Only  one  charcoal  filter  was  found  to 
contain  fresh  fission  products.  This  was  on  a filter  sample  col- 
lected at  Indian  Springs,  Nevada,  during  the  period  0835  on  December 
16,  1964,  through  0645  on  December  17,  1964.  The  charcoal  filter 
showed  an  activity  of  6.6  pC1/m3  of  Iodine-133.  Several  other  air 
filters  Indicated  levels  of  gross  beta  activity  slightly  above  the 
normal  background  fluctuations,  however,  no  fresh  fission  products 
were  Identified.  Milk  and  vegetation  samples  gave  no  indication  of 
fresh  fission  product  contamination. 
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ALPACA  TEST 


This  nuclear  detonation  conducted  at  a depth  of  730  feet 
underground  at  the  Nevada  Test  Site,  at  0710  hours  PST,  on  February 
12,  1965,  resulted  In  a release  of  radioactivity  to  the  atmosphere. 
This  release  occurred  as  a low  velocity  seepage  through  the  surface 
zero  area.  The  explosive  yield  of  this  detonation  was  less  than 
20  Kt.  The  calculated  quantity  of  radioactivity  released  and  re- 
maining In  the  atmosphere  at  R+12  hours  was  29,000  curies.  The 
radioactivity  was  Identified  as  primarily  cesium-138  and  small  quan- 
tities of  krypton-85  and  xenon-135. 

Surface  winds  at  the  time  of  detonation  were  lloht  and  variable 
toward  the  south  and  southwest.  Because  of  the  low  level  of  radio-  - 
activity,  and  the  wide  dispersion  of  the  cloud,  It  was  difficult  for 
tracking  aircraft  to  establish  a trajectory  for  the  air  mass  carrying 
the  radioactivity.  Thus,  the  tracking  aircraft  was  unable  to  locate 
any  airborne  radioactivity  off  the  Nevada  Test  Site. 

On  the  day  of  the  test,  several  radiation  Intensities  of  0.01 
mR/hr  net  gamma  were  measured  In  the  vicinity  of  the  Junction  of 
the  Mercury  turn  off  and  Hlohway  95.  This  area  Is  unpopulated  beyond 
normal  vehicular  traffic.  Monitors  at  Ash  Meadows,  Pahrump,  Lathrop 
Wells,  Nevada  and  Shoshone,  California  observed  no  readings  above 
background.  Remohltorlng  In  the  Baker-Barstow,  California  area  on 
the  two  days  following  this  test  produced  no  measurements  above 
background.  Charcoal  cartridges  from  thirteen  air  sampling  locations 
collected  and  analyzed  on  the  two  days  following  the  test  showed  no 
fresh  fission  products.  Cartridges  sent  In  from  stations  outside 
the  projected  cloud  path  were  also  free  of  fresh  fission  products. 

The  maximum  gross  beta  activity  detected  on  an  air  filter  was  19 
pC1/uw  at  Bar$tow>  California;  this  sample  was  collected  from  1345 
hours,  February  12,  to  0850  hours,  February  13. 

Charts  from  the  21  garnma  dose  rate  recorders  operating  In  the 
offsite  area  during  this  time  showed  no  evidence  of  activity  above 
normal  background  levels.  No  fresh  fission  products  were  detected 
In  the  three  milk  samples  collected  following  this  test.  The  samples 
were  collected  at  Lathrop  Wells,  Nevada  and  Barstow,  California  on 
February  13. 

Thirty-six  vegetation  samples  were  collected  from  thirty-three 
offsite  locations.  No  fresh  fission  products  were  detected  on 
these  samples. 
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TEC  TEST 


This  nuclear  detonation  was  conducted  at  the  Nevada  Test  Site, 
at  a depth  of  €40  feet,  at  0847  hours  POT,  on  Hay  7,  1965.  The 
explosive  yield  of  this  detonation  was  less  than  20  Kt. 

A small  release  of  radioactivity  occurred  throuah  seepage 
around  the  surface  zero  area.  The  airborne  radioactivity  was 
tracked  to  the  south  by  aircraft  to  a distance  of  about  35  *11 es 
from  the  test  location  (about  10  miles  outside  the  test  site), 
where  the  cloud  became  so  dispersed  and  diffused  In  the  atmosphere 
that  further  detection  was  not  possible.  Analysis  of  the  effluent 
In  the  cloud  Indicated  the  nuclides  released  were  primarily  krypton, 
xenon,  and  cesium-138,  with  a small  quantity  of  Iodine  nuclides. 

Based  upon  calculations  of  the  quantity  of  activity  at  R+12  hours, 

It  Is  estimated  that  1,500  curies  were  released. 

Gama  dose  rates  above  background  were  detected  by  ground  i 

monitors  along  Highway  95  from  4 miles  west  of  the  junction  of 
Highway  95  and  the  Mercury  turn  off,  to  11  miles  east  of  the 
Junction.  The  maximum  reading  of  0.05  mR/hr  net  garnna  was  ob- 
served 4 miles  east  of  the  Mercury  turn  off  on  Highway  95  at 
1108  hours.  Charcoal  cartridges  from  8 air  samplers  were  analyzed 
for  specific  garnna  emitting  Isotopes  as  were  the  preflltera  from 
the  two  Las  Vegas  stations.  No  fresh  fission  products  were  detected 
on  these  samples.  The  maximum  gross  beta  activity  on  a prcfllter  was 
28  pC1/m3  taken  from  the  sampler  located  4 miles  east  of  the  Mercury 
turn  off  on  Highway  95.  (unpopulated).  No  special  milk  or  water 
samples  were  collected  following  this  event. 
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DILUTED  HATERS  TEST 


This  nuclear  detonation  was  conducted  at  the  Nevada  Test  Site 
at  a depth  of  640  feet*  at  0930  hours  PDT,  on  June  16,  1965.  The 
explosive  yield  of  this  detonation  was  less  than  20  Kt. 

Immediately  following  the  detonation,  radioactivity  was  re- 
leased to  the  atmosphere  through  a Llne-Of-SIght  (LOS)  ploe  experi- 
ment. The  closure  system  on  the  LOS  pipe  did  not  adequately  seal, 
permitting  gaseous  radioactivity  to  be  released.  The  surface 
subsidence  occurred  at  four  minutes  after  the  release  began  and 
sealed  off  the  release.  It  Is  estimated  that  5,900  curies  of 
radioactive  effluent  were  released  based  on  R+12  hour  calculations. 

The  winds  at  the  time  of  the  release,  were  toward  the  east 
but  were  light  and  variable,  hence  the  effluent  cloud  remained  over 
the  Nevada  Test  Site  for  several  hours.  Ground  monitors  were  sta- 
tioned along  Highway  25  from  Hlko  Junction  to  Just  southeast  of 
Queen  City  Sunvnlt,  Nevada.  Only  two  ganna  readings  were  observed 
In  the  area  off  the  Nevada  Test  Site;  these  were  both  0.02  mR/hr. 

Charcoal  cartridges  from  air  samplers  operating  at  Alamo, 

Hlko,  and  Ely,  Nevada,  were  analyzed  for  specific  gamma  emitting 
isotopes.  No  fresh  fission  products  were  detected  on  these  cart- 
ridges. Gross  beta  counting  of  prefilters  showed  no  values  In 
excess  of  normal  fluctuations  except  for  a slight  rise  In  the 
gross  beta  count  on  the  filter  from  Nyala,  Nevada.  This  sample, 
which  was  collected  between  0600  on  June  16  to  0600  on  June  17, 
contained  7.6pC1/m*  gross  beta.  Filters  collected  at  Nyala  the 
day  before  and  the  day  following  this  sample  showed  1.6  and  2.7 
pC1/m3  gross  beta.  ^ 

Some  of  the  milk  samples  collected  after  this  test  contained 
iodine-131.  The  highest  concentration  detected  In  milk  was  130 
pC1/l.  None  of  the  shorter  lived  Iodines  (Iodine-132  or  133)  were-' 
found  In  these  samples. 

Milk  samples  collected  at  Hlko,  Nevada  on  June  8,  1965  and 
prior  to  cloud  arrival  on  June  16,  1965,  also  contained  detectable 
quantities  of  iodine-131 . Two  events  occurred  prior  to  the  Diluted 
Waters  Test  and  were  probably  responsible  for  the  iodine-131  found 
In  the  milk  sample  collected  for  Diluted  Waters.  One  was  the 
atmospheric  detonation  of  a nuclear  device  by  a foreign  nation  on 
Hay  14,  1965  and  the  other  was  a test  run  of  a nuclear  rocket  engine 
(not  an  explosion),  at  the  Nuclear  Rocket  Development  Station  on 
Kay  20,  1965.  The  radioiodine  found  In  milk  samples  collected  subse- 
quent to  the  Diluted  Waters  Test  Is  probably  the  result  of  all  three 
tests  and  It  Is  not  possible  to  assess  the  exact  contribution  of  any 
one  source. 
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RED  HOT  TEST 


Th1s~nuclear  detonation  was  conducted  In  a tunnel  complex 
approximately  1330  feet  underground,  at  the  Nevada  Test  Site,* 
at  1015  hours  PST,  on  March  5,  1965,  The  yield  of  this  deto- 
nation was  less  than  20  Kt.  _ 

About  seven  minutes  after  the  detonation,  radioactivity 
emanated  from  the  tunnel  portal  and  continued  to  seep  to  the 
atmosphere  for  several  hours.  The  best  estimate  of  the  amount 
of  radionuclides  released  as  of  R+12  hours  Is  1,000,000  curies. 

The  data  Indicate  that  the  majority  of  this  effluent  was  of  a 
gaseous  nature,  krypton,  xenon  and  some  Iodine  nuclides. 

Offsite  tracking  of  the  effluent  cloud,  to  the  north  and 
east  was  done  by  aircraft  using  very  sensitive  detection  Instru- 
ments. From  this  aircraft  tracking  data,  an  estimated  cToud  path 
was  developed.  At  a location  over  eastern  Iowa,  the  concentrations 
of  airborne  radioactivity  became  so  low  and  the  cloud  so  diffused 
that  further  Identification  was  Impossible.  Although  the  random 
movement  of  the  effluent  cloud  was  tracked  for  over  2,000  miles 
within  the  U.S.,  there  were  no  detectable  levels  of  radioactivity 
deposited  on  the  ground  outside  the  Immediate  vicinity  of  the 
test  site  over  which  the  cloud  passed.  After  the  cloud  had  moved 
away  from  the  NTS,  the  airborne  concentrations  were  so  low  that 
no  detectable  radiation  exposures  to  the  crew  resulted  from  air- 
craft pentratlon  of  this  cloud. 

The  analysis  of  milk  samples  collected  at  offsite  locations 
gave  no  indication  of  Iodine-131,  or  any  other  fresh  fission  pro- 
ducts. Air  sampling  data  collected  by  the  U.S.  Public  Health 
Service,  Radiation  Surveillance  Network  detected  no  fresh  fission 
products  for  March  6,  7,  and  8,  at  any  of  their  network  stations, 

In  the  United  States. 

The  highest  concentration  of  iodine-131  on  an  air  filter 
collected  in  the  offsite  areas  was  18  pC1/m3  at  Lathrop  Wells, 
Nevada.  The  highest  external  gamma  exposure  recorded  In  the 
offsite  area  was  0.05  mR/hr  at  0205  on  March  6,  1966,  at  Tonapah, 
Nevada. 

Even  though  the  total  quantity  of  radioactivity  Inadvertently 
released  to  the  atmosphere  was  larger  than  any  of  the  previous  tests 
discussed  here,  the  nature  of  the  gaseous  release  (principally  xenon 
and  krypton  nuclides)  did  not  lead  to  any  measurable  radiation  ex- 
posure to  the  general  population. 
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PIN  STRIPE  TEST 


This  nuclear  detonation  was  conducted  at  a depth  of  970  feet, 
at  the  Nevada  Test  Site,  at  1138  hours  POT,  on  April  25,  1966.  The 
explosive  yield  of  this  detonation  was  less  than  20  Kt. 

A release  of  radioactivity  occurred  through  a small  fissure 
that  opened  at  the  time  of  detonation.  The  radioactivity  In  this 
release  was  Identified  as  primarily  gaseous  nuclides  of  xenon, 
krypton  and  Iodine.  An  estimate  of  the  amount  of  radioactivity 
released  and  remaining  at  R+12  hours  Is  350,000  curies. 

The  airborne  effluent  cloud  moved  off  the  Test  Site  to  the 
east.  Aircraft  tracked  this  effluent  cloud  to  the  eastern  part 
of  Kansas  and  Nebraska  where  the  sensitive  Instrunents  In  the 
aircraft  could  no  longer  detect  the  very  diffused  and  dispersed 
cloud.  _ 

While  most  of  the  radioactivity  was  deposited  within  the 
Nevada  Test  Site,  some  low  levels  were  measured  by  ground  monitors 
In  unpopulated  locations  off  the  test  site.  On  Highway  25,  14 
miles  east  of  Coyote  Summit,  approximately  20  miles  off  the  test 
site,  a gamma  reading  of  8 mR/hr  was  detected.  The  farthest  ground 
level  gamma  radiation  detected  was  near  Pioche,  Nevada  at  a level 
of  0.09  mR/hr.  The  highest  external  gamma  dose  rate  recorded  in 
a populated  location  was  at  Hlko,  Nevada,  at  1.5  mR/hr.  Estimation 
of  the  Infinite  total  whole-body  exposure  at  this  location  is  about 
10  mR. 

Air  concentrations  of  Iodine  nuclides  collected  on  an  air 
filter  at  Hiko,  Nevada,  were  documented  as:  550  pCI/m3  Iodine-131, 

800  pCi/m3  iodine-133,  5,000  pCI/m3  lodtne-135,  and  2,200  pCI/m3 
Iodine-132.  The  highest  gross  beta  air  activity  level  detected  In 
an  offsite  populated  area  was  at  Ash  Springs,  Nevada,  with  a value 
of  25,000  pC1/m3  averaged  over  a period  of  3-hours  during  which  the 
high  concentration  occurred. 

The  highest  value  of  radiolod'ne  In  milk  was  4.8  nanocuries 
of  Iodine-131  per  liter  of  milk  frmn  a sample  collected  at  Hlko, 
Nevada.  This  is  less  than  one-tenth  of  the  Federal  Radiation 
Council's  guide  for  protective  actions.  Although  the  amount  of 
iodine-131  present  was  only  a small  fraction  of  the  FRC's  Pro- 
tective Action  Guide,  as  a precautionary  measure  to  avoid  unnec- 
essary exposures,  the  cows  were  placed  on  uncontamlnated  dry  feed 

since  It  was  readily  available.  The  amount  of  Iodine-131  In  milk 
dropped  from  4.8  nanocuries  to  0.14  nanocuries  In  four  days.  The 
highest  value  for  lodfne-131  In  milk  In  Utah  and  Idaho  was  0.07 
nanocuries  per  liter. 

The  actual  amount  of  Iodine-131  In  human  thyroids  was  deter- 
mined by  the  U.  S.  Public  Health  Service,  using  a portable  thyroid 
counter,  for  71  children  and  9 adults  In  the  Nevada  areas  showing 
the  highest  levels  of  Iodine  activity  In  milk.  The  thyroid  dose 
estimates  ranged  from  50  to  100  mllllrads  for  14  individuals  and 
to  a maximum  of  250  to  300  mllllrads  for  5 Individuals  In  the  group. 
Additional  Intake  of  Iodine-131  was  expected  from  milk  consumed 
after  the  time  of  thyroid  dose.  This  maximum  thyroid  dose  was 
considerably  less  than  the  Federal  Radiation  Council's  Radiation 
Protection  Guide  of  1500  mllllrams  per  year  for  Individuals  in  the 
general  population. 
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DOUBLE  PLAY  TEST 


This  nuclear  detonation  was  conducted  In  a tunnel  complex, 
at  a depth  of  107S  feet,  at  the  Nevada  Test  Site,  at  1000  hours 
POT,  on  June  15,  1966.  The  yield  of  this  detonation  was  less 
than  20  Kt. 

Immediately  following  the  detonation  radioactivity  was  re- 
leased through  the  tunnel  portal  to  the  atmosphere.  An  estimate 
of  the  amount  of  radioactivity  released  as  of  R+12  hours  Is 
750,000  curies.  Aircraft  tracking  of  the  radioactive  effluent 
cloud  Indicated  a trajectory  to  the  northeast.  At  a distance  of 
about  200  miles  from  the  test  site  the  airborne  cloud  became  so 
dispersed  and  diffused  that  further  Identification  of  airborne 
radioactivity  became  Impossible. 

Thirty-three  air  samples,  one  water  sample,  four  milk  samples 
and  eighteen  vegetation  samples  were  collected  In  the  offsite 
downwind  area.  These  samples  Indicate  no  fresh  fission  products 
except  for  air  samples  collected  at  Alamo  and  Hlko,  Nevada.  Ground 
monitors  detected  no  Increase  above  the  natural  background  radiation 
levels. 


Analysis  of  the  two  air  samples  are: 


Alamo,  Nevada,  0710/^  to  0455/ ^ Gross  beta 

0.65 

pC1/m3 

Iodine-131 

0.87 

- 

Iodine-133 

0.57 

- 

Iodine-135 

2.2 

" 

Hlko,  Nevada,  0720/ to  0520/ Gross  beta 

0.83 

pC1/tn3 

Iodine-131 

1.9 

ii 

Iodine-133 

1.2 

M 

Iodine-135 

5,6 

H 

DERRINGER  TEST 


This  nuclear  detonation  was  conducted  at  a depth  of  835 
feet,  at  the  Nevada  Test  Site,  at  0830  hours  PDT,  on  September 
'12,  1966.  The  yield  of  this  detonation  was  less  than  20  Kt. 

An  estimate  of  the  radioactivity  released  to  the  atmosphere 
and  remaining  at  R+12  hours  is  12,000  curies.  This  release 
occurred  because  the  closure  mechanism  on  a llne-Of-SIght  (LOS) 
pipe  failed  to  function  properly. 

This  radioactive  cloud  was  composed  of  gaseous  nuclides 
of  krypton  and  xenon  nuclides.  At  a distance  of  about  150 
miles  northeast  of  the  test  location,  the  radioactivity  became 
so  diffused  and  dispersed  In  the  atmosphere  It  was  no  longer 
detectable. 

In  the  offsite  area,  milk  samples^collected  on  September 
13  and  15  at  Alamo,  Hlko  and  Nyala  gave  no  Indication  of  fresh 
fission  products.  Air  and  vegetation  samples  collected  at 
eight  offsite  locations  gave  Indication  of  traces  of  xenon 
nuclides.  Two  positive  ground  monitoring  readings  were  recorded 
of  less  than  twice  background  (0.05  mR/hr)  in  offsite  unpopulated 
locations.  These  were  Hancock  Suirmit  and  10  miles  southeast  of 
Coyote  Suirmit. 
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HASH  TEST 


This  nuclear  detonation  was  conducted  at  a depth  of  1,200 
feet,  at  the  Nevada  Test  Site,  on  January  19,  1967,  at  0845  hours 
PST.  The  yield  of  this  detonation  was  between  20  and  200  Kt. 

About  twelve  hours  after  the  detonation,  low  levels  of  radiation 
were  detected  near  the  surface  zero  location.  This  seepage  of 
gaseous  radionuclides  through  the  surface  continued,  at  a dimi- 
nishing rate,  for  a period  of  two  days.  An  estimate  of  the  total 
radioactivity  released,  based  upon  calculations  of  R+12  hour 
debris.  Is  69,000  curies.  Analysis  of  this  gaseous  release 
Indicated  nuclides  of  xenon  with  a small  quantity  of  krypton-88. 

The  radioactive  cloud  associated  with  this  seepage  was  tracked 
by  aircraft  to  the  southwest  of  the  test  site.  Within  a few  miles 
off  the  NTS,  the  tracking  aircraft  could  no  longer  detect  the  very 
low  levels  of  radioactivity  and  all  airborne  contact  with  the  cloud 
was  Lost. 

In  the  offsite  area  a slight  Increase  in  background  was  noted 
on  a gamma  recorded  near  Lathrop  Wells,  Nevada.  This  Increase  was 
Identified  as  about  0.14  mR/ hr  above  normal  background  fluctuation. 
It  should  be  noted  that  prior  to  this  test  small  fluctuations  above 
normal  had  been  noted  In  the  area  around  the  NTS,  as  well  as,  the 
entire  southwestern  U.  S.  These  fluctuations  were  caused  by  radio- 
active debris  from  the  foreign  atmospheric  nuclear  test  conducted 
on  December  27,  1966. 

Air  filters  and  milk  samples  collected  In  the  offsite  areas 
showed  no  fresh  fission  products  above  the  fluctuating  low  levels 
that  had  previously  been  Identified  as  debris  from  a foreign 
atmospheric  nuclear  test. 


UMBER  TEST 


This  nuclear  detonation  was  conducted  at  a depth  of  1,020 
feet,  on  June  29,  1967,  at  0425  hours  POT,  at  the  Nevada  Test 
Site.  The  yield  of  this  detonation  was  less  than  20  Kt.  Radio- 
activity was- released  to  the  atmosphere  at  the  time  of  detona- 
tion through  the  LOS  pipe  which,  as  a result  of  the  ground  shock 
at  shot  time,  was  broken  below  the  closure  mechanism,  thus,  per- 
mitting seepage  of  radioactive  gases  through  the  soil  to  the 
surface.  The  best  estimate  of  the  quantity  of  gaseous  nuclides 
released  and  remaining  at  R+12  hours  is  26,000  curies.  The 
radioactive  cloud  was  tracked  to  the  south  southwest  by  aircraft. 
At  a distance  of  about  90  to  100  miles  from  the  point  of  release, 
the  airborne  radioactivity  became  so  dispersed  and  diffused  that 
the  sensitive  Instruments  In  the  aircraft  could  no  longer  detect 
It. 


The  maximum  net  gamma  dose  rate  observed  was  0.7  mR/hr  at 
the  junction  of  Highway  95  and  State  Road  16  (Ash  Meadows  turn 
off)  at  0700  hours.  Three  charcoal  cartridges  from  air  samplers 
located  at  Death  Valley  Junction,  California;  lathrop  Wells, 

Nevada  and  ten  miles  east  of  Lathrop  Wells  showed  small  quantities 
(less  than  80  pCI/m*)  of  iodine-133  and  Iodine-135.  No  Iodine-131 
was  detected.  The  ganma  dose  rate  recorders  at  Death  Valley 
Junction  and  Shoshone,  California,  showed  a slight  rise  above 
normal  background  fluctuations.  No  fresh  fission  products  were 
detected  in  milk,  water,  or  vegetation  samples. 
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DOOR  HIST  TEST 


This  nuclear  detonation  was  conducted  on  August  31,  1967,  In 
a tunnel  complex  at  a depth  of  1465  feet,  at  the  Nevada  Test  Site, 
at  0930  hours  POT.  The  explosive  yield  was  less  than  20  Kt.  About 
fifty-five  ninutes  after  the  detonation  a seepage  of  radioactivity 
from  the  tunnel  portal  occurred.  The  calculated  quantity  of  radio- 
activity released  to  the  atmosphere  and  remaining  at  R+12  hours  was 
400,000  curies.  Gammaray  energy  spectra  of  the  direct  cloud  emis- 
sion showed  the  cloud  was  composed  of  gaseous  nuclides  primarily 
krypton-88,  iodine-135  and  xenon-135. 

Aircraft'tracklng  of  the  radioactive  effluent  cloud  off  the 
Nevada  Test  Site,  to  the  north,  Indicated  only  sporadic  and  dis- 
continuous contact  with  the  airborne  effluent.  The  cloud  became 
so  diffused  and  dispersed  that  detection  of  the  airborne  effluent 
using  very  sensitive  radiation  detection  Instruments  In  the  air- 
craft was  completely  lost  at  a distance  of  about  60  miles  from 
the  shot  location. 

Analysis  of  air  filters  collected  at  ground  location  offsite 
revealed  only  one  filter  containing  fresh  fission  products.  This 
was  at  Diablo,  Nevada.  Levels  of  2 pC1/m3  of  Iodine-133  and  135 
were  recorded.  There  was  “ho  Iodine-131  detected  In  offsite  air 
filters  or  on  vegetation  samples  collected  In  several  offsite 
locations. 

The  highest  offsite  gamna  radiation  level  detected  by  ground 
monitors  was  at  Olablo,  Nevada,  where  levels  of  0.01  mR/hr  were 
recorded.  No  radioactivity  was  detected  In  milk  samples. 


HUPHOBILE  TEST 


This  nuclear  detonation  was  conducted  at  a depth  of  810 
feet,  on  January  18,  1968,  at  0830  hours  PST,  at  the  Nevada 
Test  Site.  The  yield  of  this  detonation  was  less  than  20  Kt. 

About  one  minute  after  the  detonation,  radioactivity  was 
released  to  the  atmosphere  through  a LOS  pipe  which  did  not 
properly  close,  however,  this  release  was  stopped  about  20 
minutes  later  when  the  surface  collapse  occurred  sealing  off 
the  LOS  pipe.  The  calculated  quantity  of  radioactivity  re- 
leased as  of  R+12  hours  Is  120,000  curies.  Analysis  of  air 
samples  taken  near  the  area  where  the  release  occurred,  In- 
dicated the  presence  of  volatile  gases  only,  primarily  Iodine 
and  daughters  of  fission  products. 

The  airborne  radioactive  effluent  was  carried  to  the  south- 
west. Aircraft  tracking  the  effluent  cloud  lost  contact  over 
the  southern  portion  of  Death  Valley  in  California  and  were 
unable  to  detect  airborne  radioactivity  past  that  location. 

The  maximum  observed  ground  monitoring  reading  was  0.7  mR/hr 
gross  ganna  at  1145  hours,  near  Dansby's  Ranch,  4 miles  west  of 
Lathrop  Wells  on  Highway  9$.  The  maximum  air  activity  level  de- 
tected on  a filter  was  at  Dansby's  Ranch  In  the  Amargosa  Farm 
area  about.50  miles  south  of  the  Nevada  Test  Site,  Levels  of 
1100  pC1/«r  gross  beta,  plus  83  pC1/m3  of  lodlne-133  and  1600 
pC1/m3  of  Iodine-135,  were  detected  on  an  air  filter  collected 
between  0935  and  1745  hours  on  January  18,  1968. 

Dosimeters  placed  at  several  locations  downwind  recorded  no 
gairvna  exposures  above  natural  background.  Of  the  45  milk  samples 
collected  from  16  stations,  only  3 stations  showed  fresh  fission 
products  In  4 samples.  These  samples  were  collected  at  three 
ranches  In  the  Amargosa  Farm  area.  The  maximum  Iodine-131  con- 
centration In  milk  was  30  pC1/m3. 
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POO  TEST 


This  nuclear  detonation  was  conducted  at  a depth  of  about 
1,000  feet,  at  the  Nevada  Test  Site,  at  1200  hours  PST,  October- 
29,  1969.  The  yield  of  this  detonation  was  between  20  and  200 
Kt.  It  is  estimated  that  4,000  curies  were  released,  calculated 
at  R+12  hours.  The  cloud  was  tracked  by  aircraft  to  the  south 
of  the  test  site  to  a distance  of  about  35  miles  from  the  shot 
location  where  the  cloud  became  so  diffused  and  dispersed  that 
detection  of  airborne  radioactivity  was  no  longer  possible. 

The  radionuclides  Identified  were  the  nuclides  of  xenon 
and  cesium-138.  The  maximum  levels  of  radioactivity  measured 
by  ground  monitors  off  the  Nevada  Test  Site  were  reported  to 
be  two  to  three  times  background  radiation  or  about  0.06  mR/hr. 
All  samples  of  milk,  water,  vegetation  and  air  filters  analyzed 
to  date  have  shown  no  radioactivity  due  to  fresh  fission  pro- 
ducts. 


SNUBBER  TEST 


This  nuclear  detonation  was  conducted  at  the  Nevada  Test 
Site,  at  a depth  of  1125  feet,  at  0630  hours  PST,  on  April 
21,  1970.  The  explosive  yield  was  less  than  20  Kt.  Gaseous 
radioactivity  seeped  to  the  atmosphere  through  the  stenmlng 
material  In  the  emplacement  shaft.  It  Is  estimated  that 
about  54,800  curies  of  activity  calculated  at  R+12  hours  were 
released.  The.  radioactive  effluent  cloud  was  tracked  to  the 
northeast  by  aircraft  to  a location  about  90  miles  from  the 
surface  ground  zero,  vtoere  bad  weather  conditions  were  en- 
coqntered  requiring  termination  of  aerial  tracking. 

On  the  ground  the  radioactivity  was  detected  offsite  by 
monitors  southwest  of  Highway  25  on  Valley  Road  and  along  Highway 
25  from  12  miles  northwest  of  Coyote  Summit  to  9 miles  southeast 
of  Coyote  Suimit.  The  maximum  offsite  reading  was  at  Coyote 
Suiwilt.  Levels  at  this  location  Increased  above  background  at 
0920  hours,  peaked  at  0945  hours  with  a reading  of  0.6  mR/hr 
and  returned  to  background  at  1025  hours.  The  net  ganma  ex- 
posure from  the  integration  of  these  readings  with  time  at  this 
location  was  0.15  mR.  No  radiation  levels  were  detected  by 
thermoluminescent  dosimeters  (TLO's). 

The  effluent  trajectory  predictions  of  the  Envlronemental 
Science  Services  Administration  indicated  that  the  cloud  turned 
near  Lund  and  Ely,  Nevada,  during  the  afternoon  of  April  21  and 
travelled  over  the  southwestern  corner  of  Utah  Into  the  Grand 
Canyon  area.  Environmental  monitoring  and  sampling  along  this 
trajectory  on  April  21,  and  22  found  no  detectable  event-related 
activity  In  milk,  vegetation,  or  soil  samples. 

The  only  environmental  samples  containing  test-related 
radioactivity  were  snow  samples  at  two  locations  and  air  filters 
obtained  at  nine  different  locations.  One  snow  sample  collected 
at  Sunnyside  contained  500  pCI/1  Iodine-133  and  690  pCI/T  Iodine- 
135;  and  the  other,  45  miles  north  of  Hlko  on  Highway  38,  con- 
tained 140  pC1/l  iodine-133.  The  maximum  air  concentration 
detected  at  a populated  location  was  at  Kgyne's  Mill,  Nevada, 
where  86  pCI/m3  of  Iodine-133  and  2 pCi/m3  of  Iodine-135  were 
measured.  Air  filters  from  the  populated  locations  of  Nyala, 
Lund,  Sunnyside,  Currant  and  Ely,  Nevada  Indicated  lesser  quan- 
tities of  radioiodine  nuclides  during  cloud  passage. 

The  radiation  exposure  to  people  in  these  locations  were 
calculated  to  be  well  below  currently  accepted  radiation  pro- 
tection guides  specified  by  the  Federal  Radiation  Council  for 
normal  peacetime  operations. 
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HINT  LEAF  TEST 


This  nuclear  detonation  was  conduoted  at  0830  hours  POT,  on 
Hay  5,  1970,  In  a tunnel  complex  on  the  NTS.  The  nearest  surface 
was  1,330  feet.  This  detonation  was  completely  contained  under 
ground,  however,  on  the  day  following  the  detonation  (Hay  6,  1970), 
there  was  a controlled  release  of  radioactivity  through  a tunnel 
ventilation  system  to  enable  reentry  of  workers.  This  resulted  In 
the  controlled  release  of  about  395,000  curies  of  radioactive  gases, 
principally  xenon  nuclides,  to  the  atmosphere. 

Winds  near  the  surface,  at  the  time  this  relase  occurred, 
were  to  the  east.  A ground  monitor  located  Just  off  the  test 
site,  In  an  unpopulated  location  bn  Highway  25,  about  45  miles 
from  the  tunnel  portal,  detected  xenon-135,  on  an  air  filter. 

This  concentration  was  calculated  to  be  about  6,000  pCI/nH.  No 
radioactivity  was  detected  In  any  other  environmental  samples 
taken  In  the  offsite  areas. 

Since  xenon-135  Is  a noble  gas  and  the  one  detected  ground 
level  sample  indicated  very  low  concentration,  It  Is  concluded 
that  no  detectable  exposure  to  offsite  populations  occurred  from 
this  release. 
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8ANEBERRY  TEST 


This  nuclear  detonation  was  conducted  at  the  Nevada  Test 
Site,  at  0730  PST,  on  December  18,  1970,  In  a -vertical  hole  910 
feet  deep.  The  explosive  yield  of  this  test  was  less  than  20  Kt. 

All  of  the  programed  operations  proceeded  normally  until  3.S 
minutes  after  the  detonation  when  a release  of  radioactivity  com- 
menced from  a fissure  which  openecTup  after  the  detonation  at  a 
distance  of  about  300  feet  from  the  emplacement  hole.  This  re- 
lease continued  over  an  extended  period  even  after  the  commonly 
experienced  surface  collapse  which  occurred  at  16.5  minutes  after 
the  detonation.  This  surface  collapse  was  a normal  and  expected 
phenomenon.  The  effluent  venting  rate  steadily  decreased  with 
time  but  visible  vapor  continued  to  emanate  from  the  fissure  for 
24  hours  after  the  detonation.  It  Is  estimated  that  about  3,000,000 
curies  of  radtoactl vlt^at  R*12  hours  were  released  to  the  atmos- 
phere. 


Winds,  at  the  time  of  this  release,  were  generally  to  the 
north  and  northeast.  As  this  effluent  cloud  moved  away  from  the 
test  site,  winds  at  different  altitudes  dispersed  this  cloud  over 
Nevada,  Utah  and  Wyoming,  with  one  small  segment  moving  to  Calif- 
ornia. Aircraft  equipped  with  sensitive  detection  equipment 
tracked  the  main  air  mass  until  It  broke  up  over  central  Wyoming 
and  the  radioactivity  decreased  to  the  point  It  could  not  be 
measured.  The  presence  of  the  radioactive  material  was  detected 
in  environmental  samples  from  central  and  northern  Nevada  and  In 
most  of  the  western  United  States. 

The  maximum  estimated  Infinite  external  gamma  exposure  re- 
sulting from  the  cloud  passage  and  deposition  at  a populated 
location  (Clark  Station  with  one  resident)  was  36  mR.  The  maximum 
concentration  of  Iodine-131  found  In  milk  was  810  pCI  per  liter 
at  a ranch  near  Beatty,  Nevada,  about  40  miles  from  the  surface 
ground  zero.  The  highest  estimated  thyroid  exposure  from  Inhala- 
tion and  mi  11c  Ingestion  was  130  milllrem  to  a two-year-old  child 
In  the  Beatty,  Nevada  area.  Although  the  highest  milk  concen- 
tration represented  a very  small  fraction  of  the  FRC  Protective 
Action  Guide  value,  from  December  31,  1970  through  January  10, 

1971,  distribution  of  this  milk  was  terminated  as  a precautionary 
measure. 

Radioiodine  from  BANEBERRT  was  also  detected  by  EPA  In  milk 
samples  from  five  locations  outside  Nevada:  Bakersfield,  Califor- 

nia; Jerome,  Idaho;  Powell  and  Laramie,  Wyoming;  and  Mt.  Pleasant, 
Utah.  The  highest  levels  found  at  these  five  locations  were  In 
commercial  milk  samples  at  Bakersfield,  California,  and  Mt.  Pleasant, 
Utah,  where  the  peak  Iodine-131  concentration  was  60  pCI  per  liter 
corresponding  to  a projected  Infant  thyroid  dose  of  less  than  10 
mrad.  These  estimated  thyroid  exposures  are  less  than  10  percent 
of  the  FRC  Radiation  Protection  Guides  specified  for  normal  peace- 
time operations. 

After  the  Environmental  Protection  Agency  had  completed  Its 
environmental  sampling  program  In  the  off-NTS  area.  It  was  learned 
that  sheepherders  In  the  area  north  of  the  Test  Site,  where  radio- 
activity had  been  detected,  were  using  melted  snow  as  a source  of 
drinking  and  cooking  water.  These  sheepherders,  during  the  weeks 
following  this  release,  were  In  an  area  about  30  miles  east  of 
Eureka,  Nevada,  qn  Highway  50  south  to  Duckwater,  Nevada. 

Based  on  sampling  results  In  the  general  area,  on  Information 
obtained  from  8 sheepherders  about  their  location  and  water  con- 
sumption, and  on  snowfall  records,  EPA  estimates  the  dose  to  their 
thyroids  from  radioiodine  at  about  0.5  rad  plus  or  minus  a factor 
of  3.  The  large  uncertainty  In  the  estimate  results  from  the  fact 
that  there  Is  no  detailed  Information  on  the  radioactive  contami- 
nation levels  at  the  locations  where  these  sheepherders  were;  the 
old  snowpack  was  diluted  by  new  and  unccntamlnated  snow;  and  there 
Is  no  Information  about  the  distribution  of  radioactivity  at  any 
depth  in  the  snowpack. 

In  assessing  the  overall  radiological  consequences  of  this 
accidental  release,  the  data  Indicate  the  radiation  exposure  to 
Individuals  within  the  general  populations  outside  the  Test  Site 
did  not  exceed  the  Radiation  Protection  Guides  recommended  by  the 
Federal  Radiation  Council  for  normal  peacetime  operations. 
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DIAGONAL  LINE 

This  nuclear  detonation  occurred  at  the  Nevada  Test  Site  at 
1215  hours  November  24,  1971.  The  yield  of  this  test  was  less 
than  20  kt. 

Beginning  at  about  1500  hours  seepage  of  low  level  radioactivity 
was  detected  at  surface  ground  zero.  Slightly  elevated  Instrument 
readings  were  observed  near  surface  ground  zero  for  the  next  several 
hours,  with  a maximum  reading  of  150  mR/hour. 

The  total  release  of  radioactivity  to  the  environment  as  a result 
of  this  test  was  estimated  to  be  5,000  curies  of  activity  calculated 
at  the  time  of  release  plus  12  hours  (R  +12  hours).  The  radionuclides 
identified  were  rare  gases  and  their  decay  products. 

Low  levels  of  radiation  were  detected  by  airborne  radiation 
monitors  at  a point  above  5 miles  south  of  the  junction  of  Highway  95 
and  State  State  Road  16.  No  radioactivity  above  normal  background 
levels  was  detected  offsite  by  ground  monitoring  teams  or  by  the  gamma 
rate  recorder  network.  No  air  particulate  samples  contained  groos  beta 
activity  above  normal  background  levels,  and  no  event-related  activity 
was  detected  on  air  particulate  filters.  No  special  water,  milk 
or  other  environmental  samples  were  collected  for  this  event. 
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Mr.  Rogers.  Thank  you  very  much,  Dr.  Kerr,  for  your  statement. 

Now,  the  only  figures  I noticed  in  your  statement  were,  I believe, 
that  900  people  had  been  overexposed.  You  gave  me  in  answer  to 
the  question  that  somewhere  between  400,000  and  500,000  have 
been  exposed  to  radiation. 

Dr.  Kerr.  We  have  the  results  of  their  film-badge  readings.  Some 
of  those  readings,  of  course,  may  be  zero,  possibly  no  exposure 
present. 

Mr.  Rogers.  Yes.  Or,  many  who  were  exposed  did  not  have 
badges;  is  that  true? 

Dr.  Kerr.  Yes.  As  I explained,  in  the  early  operations,  particular- 
ly with  parties  of  visitors  and  troop  participation  such  as  the 
Desert  Rock  exercise,  badges  were  not  issued  to  all  personnel. 
However,  I believe  from  1957  on  all  onsite  personnel  were  badged 
that  were  associated  with  the  AEC  test  operations. 

Mr.  Rogers.  Now,  you  discussed  in  some  detail  the  1951  to  1962 
atmospheric  testing.  What  about  1946  to  1951? 

Dr.  Kerr.  I will  have  to  defer  to  some  of  my  colleagues  with 
longer  memories  than  mine. 

Mr.  Rogers.  We  have  no  records  of  that?  Do  we  have  to  go  on 
memorv,  or  are  there  records  of  that? 

Dr.  Kerr.  I am  informed  that  our  REECO  records  in  Nevada 
include  the  Trinity  test,  and  the  Cross-Roads  test  program,  and 
Sandstone.  I cannot  testify  today  with  respect  to  the  completeness 
of  those  records,  only  to  the  fact  that  we  have  records  of  individ- 
uals who  were  exposed  on  those  tests. 

Mr.  Rogers.  Do  you  have  an  approximate  estimate  of  the 
number  involved? 

Dr.  Kerr.  Of  the  number  involved? 

Mr.  Rogers.  Of  the  number  involved  in  those  tests,  1946  to  1951? 
Does  anybody  know  that?  In  other  words,  the  figures  you  gave  us 
were  from  1951  to  1962,  as  I understood  it. 

Dr  Kerr  Th&t  is  correct 

Mr.  Rogers.  Between  400,000  to  500,000  exposed  during  that 
period  of  time. 

Dr.  Kerr.  When  I answered  your  question  earlier  in  the  testimo- 
ny, what  I said  was  that  our  exposure  records  cover  testing  years 
from  1945  to  the  present;  and  the  numbers  of  347,640,  and  110,650 
are  for  that  entire  period. 

Mr.  Rogers.  For  the  whole  period. 

Dr.  Kerr.  Yes,  sir. 

Mr.  Rogers.  And  you  can  give  me  the  breakdown,  I believe  you 
said,  from  1946  to  1951? 

Dr.  Kerr.  I have  it  broken  down  by  year  from  1945  through  1976, 
eind  split  between  on-continent  and  Pacific. 

Mr.  RoGERS.  Could  you  give  us  that  quickly,  and  then  put  it  in 
the  record? 

Dr.  Kerr.  And  then  .submit  it  for  the  record?  For  example,  on- 
continent  1945,  800  dosimetry  records;  1946  on-continent  150,  in  the 
Pacific  11,500;  1947  on-continent  25,  zero  in  the  Pacific;  1948  zero 
on-continent,  1,500  in  the  Pacific;  no  exposure-records  from  1949 
and  1950.  In  1951  6,000  on-continent,  3,600  in  the  Pacific. 

[The  list  referred  to  follows:] 
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lOE/JIY  PEilSOMKEL  DOSIMETRY  RECORDS  BY  LOCATION  & YEAR* 
(Rounded  off  to  nearest  hundred  in  most  cases) 


YEAR 

CONTI  NETT 

PACIFIC 

19*‘ 5 

800 

0 

19^6 

150 

11,500 

19*7 

25 

■ 0 

19*8 

0 

1,500 

19*9 

0 

0 - 

1950 

0 

0 

1951 

6,000 

3,600 

1952 

2,800 

2,300 

1953 

3,900 

900 

195  * 

265 

12,700 

1955 

*,100 

2,900 

1956 

900 

20,500 

1957 

' 29,500 

1,100  , 

1958 

8,600 

27,500  - 

1959 

7,100 

500 

i960 

5,800 

50 

1961 

12,100 

0 

1962 

6,100 

25,600 

1963 

18,800 

0 

196* 

- 

21,300 

0 

1965 

21,500 

0 

1966 

22,200 

0 

1967 

19,500 

0 

I960 

19,000 

0 

1969 

17,000 

0 

1970 

i*,ioo 

0 

1971 

12,000 

0 

1972 

19,600 

0 

1973 

19,300 

0 

197* 

19,100 

0 

1975 

19,300 

0 

1976 

16,800 

0 

* Includes  multiple  entries  for  some  personnel  in  some  years  on  the  continent 
prior  to  1957  and  in  the  Pacific. 


EXHIBIT  I. 

NUMBERS  OE  PJJIRONHEL  DOSIMETRY  RECORDS  FOR  PACIFIC  AMD  CONTINENT  NUCLEAR  TESTS 


38-191  0-79-27 
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Mr.  Rogers.  Were  there  any  tests  in  the  2 years  that  you  have 
no  records? 

Dr.  Kerr.  No,  sir. 

Mr.  Rogers.  No  tests. 

Dr.  Kerr.  No. 

Mr.  Rogers.  I notice  you  mentioned  Baneberry,  what  has  been 
the  incidence  of  disease  and  death  of  those  that  were  exposed 
there? 

Dr.  Kerr.  It  is  my  understanding  that  there  are  two  individuals 
with  exposures  to  Baneberry  who  are  now  dead. 

Ml  Rogers.  Do  we  know  from  what? 

Dr.  Kerr.  I believe  both  individuals  died  of  leukemia. 

Mr.  Rogers.  Both  died  of  leukemia.  And  what  were  their  radi- 
ation exposure  records? 

Dr.  Kerr.  We  have  their  exposure  records,  and  neither  exposure 
was  in  excess  of  the  guidelines. 

Mr.  Rogers.  Neither  was.  What  was  the  guideline,  then? 

Dr.  Kerr.  The  guideline  in  effect  at  the  time  was  8 rem  per 
quarter. 

Mr.  Rogers.  Per  quarter? 

Dr.  Kerr.  Yes,  sir. 

Mr.  Rogers.  What  is  the  current  guideline? 

Dr.  Kerr.  It  remains  3 rem  per  13-week  period. 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  As  a usual  thing,  did  you  not  have  people  who  were 
specially  equipped  to  go  ino  that  area  to  see  if  it  was  safe  for  the 
troops  to  come  in? 

Dr.  Kerr.  Well,  we  are  talking  of  Baneberry. 

Mr.  Carter.  I know.  I am  asking  you  about  another  area. 

Dr.  Kerr.  Yes.  Let  me  speak  to  two  different  things  in  my 
answer,  the  first  being  the  AEC  participation  in  the  weapons  tests. 
Radiological  safety  monitors  accompanied  the  re-entry  team  when 
the  on-site  technical  people  went  back  to  get  their  data  or  instru- 
ments. They  are  the  ones  that  determine  it  is  safe  for  the  re-entry 
to  take  place. 

With  respect  to  the  DOD  participation  in  the  Desert  Rock  exer- 
cise, as  you  recall,  they  were  providing  their  own  radiological 
safety  and  monitors  for  their  operation. 

Mr,  Carter.  And  at  that  time  the  level  at  which  they  permitted 
the  troops  to  go  in  was  what?  Was  it  five-tenths  of  a rem,  or  500 
Mrem. 

Dr.  Kerr.  I do  not  feel  that  I can  testify.  From  personal  knowl- 
edge I do  not  know;  and  second,  I think  it  is  the  DOD’s  responsibili- 
ty. 

Mr.  Carter.  Now,  about  Baneberry,  do  we  not  know  that  actual- 
ly three  people  have  leukemia  of  13  guards  who  were  there.  Is  that 
not  correct? 

Dr.  Kerr.  I believe  one  of  the  individuals  was  not  a security 
guard. 

Mr.  Carter.  Well,  he  was  there  anyway,  whether  he  was  a 
security  guard,  a member  of  AEC,  or  whatever? 

Dr.  Kerr.  I was  just  for  completeness  mentioning  it. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 
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Mr.  Rogers.  Thank  you.  We  have  been  advised  that  three  men 
died  of  leukemia;  is  that  correct? 

Dr.  Kerr.  Yes,  sir;  that  is  correct.  I was  in  error  in  my  first 
answer. 

Mr.  Rogers.  Have  we  checked  it,  do  we  know? 

Dr.  Kerr.  We  know. 

Mr.  Rogers.  Have  there  been  any  others  reported  with  leuke- 
mia? 

Dr.  Kerr.  From  the  Baneberry  venting? 

Mr.  Rogers.  Yes. 

Dr.  Kerr.  Not  to  my  knowledge. 

Mr.  Rogers.  Now,  what  about  the  followup  studies  of  the  men 
who  were  at  Baneberry,  those  at  the  camp;  has  there  been  a 
followup? 

Dr.  Kerr.  There  has  been  an  extensive  followup.  Let  me  turn  to 
my  record  of  it,  so  it  will  be  a complete  answer. 

Mr.  Rogers.  Could  you  tell  us  about  how  many  were  in  the  camp 
that  were  exposed? 

Dr.  KfRR.  There  were  approximately  900  people  of  which  86  were 
found  to  have  small  amounts  of  radioactivity  on  them  when  they 
passed  through  a monitoring  station.  The  final  analysis  indicated 
that  no  one  received  exposures  that  exceeded  the  radiation  concen- 
tration guidelines,  3 rem  per  quarter  whole  body  for  occupational 
workers.  Most  of  these  people  received  less  than  one-tenth  that 
value. 

In  order  to  address  the  question  of  external  and  internal  expo- 
sure, those  86  were  taken  to  Las  Vegas  where  the  Environmental 
Protection  Agency  has  a whole-body  counter.  In  fact,  it  was  deter- 
mined through  those  measurements  that  they  had  not  received 
internal  exposures  of  any  nature  not  already  recorded  through 
their  external  exposure  reading  from  their  film  badge. 

Mr.  Rogers.  Have  their  medical  records  been  checked  within  the 
last  year? 

Dr.  Kerr.  No,  sir,  they  have  not. 

Mr.  Rogers.  Well,  do  we  know  what  is  happening  to  them? 

Dr.  Kerr.  I can  explain  the  procedure.  For  those  who  are  still 
Department  of  Energy  employees  or  contractor  employees,  there  is 
a continued  followup  through  the  industrial  health  and  safety  pro- 
gram that  we  require  of  our  contractors.  In  the  event  someone 
leaves  the  employment  of  the  department  of  one  of  its  contractors, 
at  the  present  time  there  is  not  a followup  required. 

Mr.  Rogers.  And  who  are  your  contractors  involved  here? 

Dr.  Kerr.  The  principal  ones  for  the  Nevada  test  site  are  the 
Reynolds  Electrical  and  Engineering  Co.  for  construction  and  main- 
tenance; E.G.  & G.,  Inc.,  which  provides  technical  diagnostic  meas- 
urement support;  Holmes  & Narver,  Architect  Engineers;  Fenix  & 
Scissin  for  mining  engineering;  Wackenhut  for  security  services, 
and  then  personnel  from  the  three  weapons  laboratories  at  Los 
Alamos,  Livermore,  and  Sandia  Laboratories  in  Albuqerque. 

Mr.  Rogers.  In  other  words,  the  contractor  assumes  the  responsi- 
bility. 

Dr.  Kerr.  The  contractor  is  required  to  be  responsible  and  is 
appraised  in  his  performance  by  Government  employees. 

Mr.  Rogers.  For  what  period  of  time? 
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Dr.  Kerr.  Continuously.  As  long  as  anyone  is  employed  in  an 
area  of  their  operations  where  they  may  be  exposed  to  radiation. 

Mr.  Rogers.  And  do  they  make  reports  to  you? 

Dr.  Kerr.  Yes. 

Mr.  Rogers.  Do  you  have  those  reports? 

Dr.  Kerr.  The  appraisals  of  the  contractors? 

Mr.  Rogers.  Yes. 

Dr.  Kerr.  Yes.  In  fact,  in  my  prior  position  as  deputy  manager  of 
Nevada  operations  I was  the  person  who  received  the  reports  on 
the  performance  of  the  contractors. 

Mr.  Rogers.  So,  these  are  reports  on  followups^ 

Dr.  Kerr.  These  are  reports  of  how  the  contractor  is  doing  his 
job  in  keeping  records,  in  following  up  problems,  and  implement' 
ing 

Mr.  Rogers.  No,  that  is  not  what  I asked.  I am  not  asking  for  a 
report  on  what  they  are  reporting  and  their  technique.  I am  asking 
you  if  they  report  to  you  the  actual  health  status  followup  on  the 
people  involved  in  Baneberry. 

Dr.  Kerr.  They  do  not  report  to  me  by  name  the  individual 
cases.  The  way  in  which  that  works  is  that  a man’s  supervisor 
receives  the  report  of  his  radiation  exposure.  It  is  then  his  responsi- 
bility, if  a guideline  has  been  exceeded,  or  one  is  approaching  a 
guideline,  to  assign  that  employee  to  work  in  an  area  where  he  will 
not  get  further  exposure  and  exceed  the  guideline.  The  employee  is 
to  be  notified  by  his  supervisor. 

Mr.  Rogers.  Do  you  have  present  followup  procedures  on  these 
people,  the  900? 

Dr.  Kerr.  If  I understand  your  question  correctly  you  are  asking, 
do  we  follow  people  after  they  leave  employment? 

Mr.  Rogers.  Yes. 

Dr.  Kerr.  The  answer  to  that  is,  no. 

Mr.  Rogers.  You  do  not.  Now,  suppose  some  of  the  900  did  not 
have  what  we  considered  overexposure  as  of  that  time,  but  their 
exposure  was  beyond  what  we  permit  now.  In  other  words,  today 
we  would  not  permit  the  exposures  that  they  were  then  permitted 
to  receive. 

Dr.  Kerr.  Those  that  exceeded  the  guidelines  we  would,  I think, 
today  make  every  attempt  to  keep  them  from  overexposure. 

Mr.  Rogers.  Well,  what  is  your  guideline  today?  The  guideline  is 
not  3 rem  per  quarter,  is  it? 

Dr.  Kerr.  Yes,  sir. 

Mr.  Rogers.  It  is  still  3 rem  per  quarter? 

Dr.  Kerr.  That  is  correct. 

Mr.  Carter.  Mr.  Chairman  if  you  would  yield  on  that. 

Mr.  Rogers.  Yes. 

Mr.  Carter.  What  is  the  guideline  for  a day?  A quarter  is  3 
months,  we  want  to  know  what  it  is  for  one  exposure. 

Dr.  Kerr.  Well,  sir,  it  is  3 rem  per  quarter  and  5 rem  per  year. 
So,  if  you  ask  what  it  could  be  for  one  exposure,  it  could  be  5 rem. 
But  then  it  would  be  your  responsibility  to  keep  that  employee  out 
of  a radiation  field  for  the  rest  of  the  year,  a year  from  that  point. 

Mr.  Rogers.  All  right,  let’s  assume  no  one  exceeded  the  3 rem 
per  quarter.  But  suppose  one  of  these  developed  leukemia  or  an- 
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other  illness,  but  you  do  not  follow  him  if  it  has  not  exceeded  the 
exposure.  Is  that  right? 

Dr.  Kerr.  No,  sir.  The  answer  that  I gave  you  was  that  we  do  not 
follow  him  after  he  leaves  the  employment  of  the  Government  or 
one  of  the  contractors.  , , , , . 

Mr.  Rogers.  Suppose  he  is  still  hired  by  the  contractor,  what 
happens  if  he  becomes  ill?  The  radiation  shows  he  was  not  exposed 
to  over  3 rem  within  the  quarter;  what  happens? 

Dr.  Kerr.  If  you  are  asking  me  the  question,  do  we  try  to  relate 
exposure  to  illness,  I think  what  you  are  doing  is  asking  the 
question  your  committee  is  trying  to  address,  that  is,  to  this  pornt 
in  time  the  informed  scientific  opinion  that  has  led  to  the  guide- 
lines under  which  we  operate  has  been  that  these  guidelines  are 
such  that  exposures  will  not  result  in  illness  from  radiation  expo- 
sure. Should  that  opinion  change,  the  guidelines  would  change  and 
we  would  be  operating  under  different  procedures. 

Mr.  Rogers.  Well,  the  point  is  that  you  are  not  trying  to  gather 
the  information  to  find  that  out,  to  make  a proper  scientific  judg- 


ment. \ , ..... 

Dr.  Kerr.  Let  me  defer  now— I have  testified  to  you  principally 
on  the  operational  matter— Mr.  Hollister  can  speak  to  you  a bit 
about  what  the  Department  does  do  in  studying  the  health  effects 
of  radiation. 

Mr.  Rogers.  I think  Dr.  Carter  has  a question. 

Mr.  Carter.  Yes,  sir.  I would  like  to  know  what  the  film  badges 
of  those  three  men  who  died  of  leukemia  showed.  Can  you  give  me 
the  readings  on  those  badges  please,  sir?  . , 

Dr.  Kerr.  The  highest  of  the  three  was  980  millirems,  that  is  less 


Mr.  Carter.  That  is  0.98  rem.  We  do  not  consider  that  signifi- 
cant,  really,  since  it  is  not  up  to  3 rem’s  per  quarter  or  5 rem's  per 
year;  and  yet,  we  have  a man  dying  of  leukemia. 

Now,  we  have  one  man  at  0.98  rem.  What  were  the  other  two 


who  died?  , , _ 

Dr.  Kerr.  I do  not  know  exactly.  We  have  the  records  on  them,  I 
do  not  know  what  they  were  exactly,  but  they  were  less  than  the 


980  Mrem. 

Mr.  Carter.  They  were  less  than  that. 

Dr  Kerr  Yes  sir. 

Mr.  Carter.  Well,  this  again  shows  that  our  exposure  guidelines 
are  suspect.  We  have  set  a level  for  what  we  believe  is  safe.  You 
said  that  5 rem  was  permissible  in  one  exposure.  So,  three  of  these 
men  were  0.98  rem,  or  980  millirem  or  less  each,  and  yet  each  died 


of  leukemia*.  , , . , 

Now,  what  has  been  done  about  these  men,  have  they  been 
compensated?  Who  will  compensate  them,  will  that  be  done  by 

AEG  or  REECO?  , . , . „ . 

Dr.  Kerr.  There  is  litigation  at  present,  which  is  being  handled 
by  the  Department  of  Justice.  There  are  claims  against  the  Govern- 
ment for  those  cases. 

Mr.  Carter.  Is  there  any  doubt  in  your  mind  but  that  those  men 
died  as  a result  of  their  exposure  to  radiation  at  Baneberry? 

Dr.  Kerr.  It  is  not  appropriate  for  me  to  answer  that  question 
because  of  the  litigation. 
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Mr.  Carter.  It’s  not  appropriate  for  you  to  answer? 

Dr.  Kerr.  I have  been  advised  that  I can  say  one  thing  further, 
and  that  is,  our  medical  witnesses  will  testify  to  the  effect  that  in 
their  opinion  those  deaths  could  not  have  been  caused  by  the 
exposures  on  Baneberry. 

Mr.  Carter.  That  what? 

Dr.  Kerr.  That  in  their  opinion  those  deaths  could  not  have  been 
caused  by  the  Baneberry  exposures. 

Mr.  Carter.  Where  do  you  get  witnesses  who  are  going  to  offer 
testimony  such  as  that? 

Dr.  Kerr.  From  the  community  which  is  presently  thought  to 
have  the  most  extensive  knowledge. 

Mr.  Carter.  I disagree  with  you  entirely  on  that,  sir. 

Mr.  Rogers.  May  .1  ask  this,  now,  you  were  going  to  tell  us,  I 
believe,  what  you  do  and  how  you  determine  whether  anyone  else 
is  affected,  even  though  they  may  not  have  received  the  3 rem 
radiation  exposure  in  the  3-month  period.  I believe  you  started  to 
address  that. 

Mr.  Hollister.  Mr.  Chairman,  I am  not  quite  sure  what  the 
question  is  on  the  table,  but  let  me  make  a couple  of  comments. 

Mr.  Rogers.  All  right. 

Mr.  Hollister.  First  of  all,  the  Department  has  and  has  had — its 
predecessor  agencies  have  had — an  extensive  research  program  de- 
voted to  answering  such  questions  as  what  the  health  effects  of 
ionizing  radiation,  especially  low  doses,  are.  There  is  a very  exten- 
sive program  which  the  Congress  has  funded  for  perhaps  a quarter 
of  a century. 

Mr.  Rogers.  And  it  is  in  your  jurisdiction  mainly,  is  it  not? 

Mr.  Hollister.  Not  in  my  personal  jurisdiction,  it  is  in  Dr. 
Liverman’s  jurisdiction;  yes. 

Mr.  Rogers.  And  he  was  in  the  AEC  before  he  was  in  ERDA; 

Mr.  Hollister.  The  program  was  in  AEC  and  Dr.  Liverman  at 
one  time  was  at  AEC. 

Mr.  Rogers.  And  then  he  headed  it  up  in  ERDA;  did  he  not? 

Mr.  Hollister.  And  then  he  headed  it  up  in  ERDA. 

Mr.  Rocer8.  And  now  he  is  heading  it  up  in  DOE. 

Mr.  Hollister.  He  is  the  assistant  secretary-level  person  respon- 
sible for  the  biomedical  research  program;  yes,  sir. 

Mr.  Rogers.  And  the  suits  are  being  brought  against  whom? 

Dr.  Kerr.  The  suits  are  being  brought  against  the  U.S.  Govern- 
ment. 

Mr.  Rogers.  For  actions  of  whom,  AEC,  ERDA,  and  DOE;  is  that 
right? 

Dr.  Kerr.  I think  the  specific  action  on  that  is  for  acts  attributed 
to  the  Government  and  its  contractors. 

Mr.  Rogers.  Well,  I understand,  but  it  was  under  the  control — 
these  safety  programs  on  exposure — of  AEC,  ERDA,  and  now  the 
DOE,  the  successor  agency.  And  you  are  doing  the  research — you 
have  most  of  the  funds  for  doing  research  to  determine  a safe 
radiation  level;  and  then  your  medical  witnesses  go  in  and  say, 
“We  do  not  have  any  responsibility.” 

Mr.  Hollister.  Can  I respond  to  that,  sir? 

Mr.  Rogers.  Yes. 
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Mr.  Hollister.  There  is  a very  long  pathway  between  the  carry- 
ing out  of  biomedical  research  and  the  establishment  of  radiation 
protection  guidance,  and  finally  the  interpretation  of  that  radiation 
protection  guidance  into  operational  procedures  at  such  places  as 
the  Nevada  test  site.  The  main  purpose  of  a research  program — 
any  research  program— is  to  find  out  the  facts,  find  out  informa- 
tion, obtain  understanding.  That  material  so  obtained  with  the 
funds  is  published  in  suitable  journals,  referee  journals  and  the 
like,  and  becomes  available  to  the  scientific  community  as  a whole. 

Now,  there  are  specialized  bodies,  many  of  them  nongovernmen- 
tal, such  as  the  National  Committee  on  Radiation  Protection,  such 
as  the  International  Commission  on  Radiological  Protection,  bodies 
who  do  among  other  things  put  teams  of  people  together  to  try  to 
assess  what  these  research  findings  mean  in  terms  of  practical 
radiation  protection  guidance.  They  publish  public  bulletins,  and 
booklets,  and  technical  reports  of  various  kinds.  These  reports  are 
not  in  themselves  research  findings,  they  are  assessments,  judg- 
ments, if  you  will,  that  are  based  on  research  findings;  and  they 
codify  basic  radiation  protection  guidelines. 

Then  the  Federal  agencies,  such  as  AEC,  ERDA,  DOE,  but  also 
any  other  Federal  agency  that  must  carry  out  activities  involving 
radiation  protection,  such  as  the  Nuclear  Regulatory  Commission, 
they  must  take  this  basic  advisory  guidance,  if  you  will,  and  trans- 
late it  to  operational  criteria  and  codes  which  the  operations  are 
then  bound  to  follow  as  best  they  can. 

Mr.  Rogers.  But  none  of  the  research  has  yet  answered  the 
question  whether  low-level  radiation  causes  cancer;  is  that  what 
you  are  telling  me? 

Mr.  Hollister.  I have  experts  here  who  can  state  this  better 
than  I can.  I think  Mr.  Kerr’s  statement  has  summarized  it  very 
well.  The  present  position  is  that  if  you  wish  no  risk  at  all,  the  only 
way  to  be  assured  of  that  is  have  no  exposure  at  all.  All  exposure 
carries  some  risk. 

Mr.  Rogers.  There  is  a call  to  the  floor,  we  will  have  to  recess  for 
10  minutes.  Ihe_committee  stands  in  recess. 

[Brief  recess.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

Doctor,  I guess  DOE  has  the  major  radiation  health  effects  re- 
search responsibility,  does  it  not? 

Dr.  Kerr.  DOE  has  a large  program.  I am  personally  not  respon- 
sible for  it  and  defer  to  Hal  Hollister  to  speak  to  that. 

Mr.  Hollister.  Dr.  Liverman,  as  the  Acting  Assistant  Secretary 
for  the  Environment 

Mr.  Rogers.  What  is  the  DOE  budget  for  research  on  health 
effects  of  radiation? 

Mr.  Hollister,  f am  told  that  it  is  about  $65  million.  If  that  is 
substantially  incorrect,  we  will  correct  it  for  the  record.  But  not  all 
of  that  is  for  research  related  to  nuclear  energy.  We  have  some 
research  that  is  related  to  the  Department  of  Energy’s  other 
energy  technologies. 

Mr.  Rogers.  What  I am  asking  is,  what  portion  of  the  budget  is 
allocated  for  radiological  health  effects  research,  radiation  health 
effects  research? 
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Mr.  Hollister.  I am  told  that  about  $13  million  is  allocated 
specifically  to  health  effects  research  of  ionizing  radiation,  human 
health  effects. 

Mr.  Rogers.  And  how  is  that  being  spent? 

Mr.  Hollister.  I would  like  to  ask  for  help  on  this  from  Dr. 
William  Burr  who  was  introduced  to  you  as  the  Deputy  Director  of 
the  Biomedical  Research  Division. 

Mr.  Rogers.  Certainly.  Pull  your  chair  up  to  the  table. 

Dr.  Burr.  In  the  human  health  area  we  nave,  of  course,  the  work 
in  Japan,  the  followup  studies  of  the  Japanese. 

Mr.  Rogers.  That  comes  out  of  your  budget? 

Dr.  Burr.  Approximately  $6  million. 

Mr.  Rogers.  And  that  is  the  largest? 

Dr.  Burr.  That  is  the  largest  single  item. 

Mr.  Rogers.  How  else  is  your  research  money  being  spent? 

Dr.  Burr.  Then  we  have  followup  studies  on  workers  that  you 
are  aware  of,  the  studies  Dr.  Mancuso  had  initiated;  and  these  are 
being  continued  in  Oak  Ridge.  That  is  about  half  a million  dollars, 
something  in  that  neighborhood. 

Mr.  Rogers.  How  much? 

Dr.  Burr.  A half  a million. 

Mr.  Rogers.  Half  a million  on  which  study? 

Dr.  Burr.  Oak  Ridge.  The  followup  on  workers  of  Hanford  and 
Oak  Ridge  total  $700  thousand. 

Mr.  Rogers.  Hanford  and  Oak  Ridge.  How  many  people  were 
involved  in  that? 

Dr.  Burr.  Approximately  150,000,  something  like  that,  in  the  two 
studies  combined. 

Mr.  Rogers.  All  right,  and  what  else? 

Dr.  Burr.  Then  we  have  a transuranium  registry  which  is  about 
a quarter  of  a million  dollars. 

Mr.  Rogers.  Is  that  voluntary? 

Dr.  Burr.  Yes,  sir,  that  is  voluntary. 

Mr.  Rogers.  So,  you  do  not  know  whether  you  are  getting  all  the 
records  or  not,  it  is  whoever  wants  to  participate? 

Dr.  Burr.  Yes,  sir,  it  depends  on  the  willingness  of  the  worker  to 
participate  in  the  study. 

Mr.  Rogers.  And  there  you  are  spending  a quarter  of  a million 
dollars. 

Dr.  Burr.  Yes,  sir,  about  that. 

Mr.  Rogers.  I presume  that  is  not  so  much  research  as  the 
actual  receiving  of  the  records,  is  it  not?  Are  you  doing  any  re- 
search as  such,  or  just  receiving  and  storing  the  records? 

Dr.  Burr.  It  is  a study,  a registry,  first  of  all,  of  the  people  that 
are  willing  to  be  enrolled  who  have  or  have  had  the  potential  for 
exposure  to  transuranium  elements.  Second,  it  is  an  opportunity  to 
study  tissues  of  some  of  them  at  the  time  of  death.  It  is  a way  of 
correlating  tissue  deposition,  the  distribution  in  the  body,  with  the 
measurements  we  make  in  the  whole-body  counter  and  by  other 
measurement  techniques. 

Mr.  Rogers.  In  other  words,  you  are  waiting  for  them  to  die  to 
compare. 

Dr.  Burr.  In  that  particular  study,  that  is  true.  We  also  have  a 
new  study  at  the  Los  Alamos  Laboratory  which  is  a followup  of 
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individuals  who  have  worked  with  transuranium  elements.  That  is 
a fairly  new  study. 

Mr.  Rogers.  When  was  that  initiated? 

Dr.  Burr.  Approximately  4 years  ago.  I will  correct  that  for  the 
record  if  it  is  not  accurate. 

Mr.  Rogers.  How  many  are  involved  in  the  study? 

Dr.  Burr.  About  12,000  workers. 

Mr.  Rogers.  And  they  were  exposed  where? 

Dr.  Burr.  The  largest  number  in  this  group  comes  from  Hanford, 
but  we  are  looking  at  all  sites  that  were  in  the  AEC  operations 
where  there  was  the  potential  for  exposure. 

Mr.  Rogers.  Are  these  people  the  12,000  whose  records  indicate 
they  were  overexposed? 

Dr.  Burr.  No,  just  that  they  had  an  opportunity  for  exposure. 

Mr.  Rogers.  An  opportunity.  Was  there  any  indication  that  they 
received  any  radiation? 

Dr.  Burr.  In  some  cases  there  are  tests  which  indicate  that  they 
have,  sir,  in  the  way  of  analysis  of  urine,  or  other  tests.  What  we 
are  talking  about  here  is  really  an  internal  emitter,  and  the  film 
badge  per  se  would  not  help  you.  These  people  of  course  were 
badged  for  external  radiation  as  well. 

Mr.  Rogers.  But  this  is  for  internal,  the  alpha? 

Dr.  Burr.  The  transuranium  elements;  yes,  the  concern  is  the 
alpha  emitter,  and  our  concern  is  with  internal  deposition. 

Mr.  Rogers.  And  how  much  is  being  spent  on  the  Los  Alamos 
study? 

Dr.  Burr.  This  is  approximately  half  a million  dollars,  also. 

Mr.  Rogers.  All  right,  what  else,  now? 

Dr.  Burr.  We  have  followup  studies  of  the  Marshallese  who  were 
accidentally  exposed  from  the  Bravo  shot  on  Rongelap  and  Ron- 
gerik.  These  are  medical  followup  studies  of  individuals. 

Mr.  Rogers.  How  many  are  involved  there? 

Dr.  Burr.  There  were  approximately  200  individuals. 

Mr.  Rogers.  Were  these  individuals  actually  exposed,  overex- 
posed beyond  the  limit? 

Dr.  Burr.  There  is  of  course  a control  population  as  well  as  the 
exposed  population.  But  the  individuals  on  Rongelap  were  exposed. 

Mr.  Rogers.  What  about  Uterik  Island? 

Dr.  Burr.  Uterik  as  well. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes,  Dr.  Carter? 

Mr.  Carter.  Was  this  a direct  exposure  or  was  it  from  fallout? 

Dr.  Burr.  This  was  from  fallout. 

Mr.  Carter.  Thank  you,  sir. 

Mr.  Rogers.  How  much  is  being  spent  on  that  study? 

Dr.  Burr.  This  runs  around  half  a million  dollars. 

Mr.  Rogers.  Any  other  studies? 

Dr.  Burr.  Yes,  sir,  we  have  followup  studies  on  radium  workers. 
This  work  has  been  going  on  for  many  years  and  it  is  a study 
which  includes  individuals  who  tipped  the  brushes  with  their 
tongues  when  they  painted  the  watch  dials. 

Mr.  Rogers.  How  many  are  involved  in  this  study? 

Dr.  Burr.  I think  there  are  between  1,500  and  2,000  individuals. 

Mr.  Rogers.  And  how  much  money  is  going  into  this  study? 
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Dr.  Burr.  This  is  about  $2.6  million.  The  results  of  the  radium 
study  were  used  as  a benchmark  to  set  early  standards  for  bone- 
seeking  radionuclides  in  the  body  that  we  base  standards  on. 

Mr.  Rogers.  Any  other  studies? 

Dr.  Burr.  I cannot  think  of  any  large  population  studies.  I will 
be  glad  to  assigment  this  information  for  the  record. 

Mr.  Rogers.  Yes,  if  you  would,  for  the  record. 

Dr.  Burr.  And  I will  give  you  the  actual  figures. 

Now,  in  addition  to  the  human  health  studies  we  do  have  what 
we  term  health  effect  studies  on  animal  systems,  or  on  biological 
systems,  which  are  studies  that  would  involve  animals;  they  might 
involve  plants;  they  might  involve  subcellular  systems,  particular 
studies  looking  for  effects  that  may  be  associated  with  radiation. 

Mr.  Rogers.  Why  have  no  studies  been  done  on  the  atomic  tests, 
the  blasts  where  the  troops  were  involved;  why  have  no  health 
effects  studies  been  done  on  that? 

Dr.  Burr.  Why  were  they  not  done,  is  that  the  question? 

Mr.  Rogers.  Yes. 

Dr.  Burr.  Well,  until  this  was  brought  to  our  attention  we  felt 
that  the  exposures  that  individuals  were  receiving  were  not  likely 
to  show  any  biological  effects.  As  Mr.  Hollister  1ms  pointed  out,  we 
believe  it  is  prudent  to  accept  that  there  may  be  some  risk,  some 
degree  of  risk  with  any  exposure.  However,  standards  are  set  at  a 
level  where  you  would  not  expect  to  have  an  unacceptable  risk. 
Therefore,  if  a population  is  below  that,  you  really  would  not 
anticipate  that  you  would  see  much  in  following  the  population. 

Most  of  the  human  data  we  have,  we  have  gained  from  the 
studies  in  Japan  where  the  exposure  was  very  much  higher;  and 
even  there  we  do  not  have  much  information  where  exposures  were 
low. 

Mr.  Rogers.  Well,  the  exposure  there  was  so  high,  I presume, 
was  it  not? 

Dr.  Burr.  But  there  are  groups  that  were  farther  from  the  device  - 
that  had  very  low  exposures.  We -look  at  those  groups  as  well. 

Mr.  Rogers.  But  you  have  not  followed  up,  really,  on  Baneberry? 

Dr.  Burr.  We  do  not  have  a followup  study. 

Mr.  Rogers.  Nancy,  where  they  got  up  to  14  rem  exposure? 

Dr.  Burr.  No,  sir,  we  do  not. 

Mr.  Rogers.  Now,  how  are  you  going  to  make  the  judgment 
unless  you  study  these  people  who  were  exposed  at  low  levels? 
What  chance  is  there  that  current  scientific  opinion  of  what  is  safe 
will  ever  change  unless  you  do  the  necessary  research?  I do  hot 
know  how  you  can  continue  to  follow  current  opinion  when  you 
know,  the  scientific  community  has  looked  only  at  high  levels  of 
radiation.  Oh,  there  have  been  a few  studies,  but  we  have  seen  now 
that  some  of  the  scientists  very  definitely  say — in  fact  we  had  them 
before  this  committee— that  without  question  low-level  radiation 
has  adverse  effects  on  human  health.  And  yet,  in  research,  where 
DOE  has  the  responsibility,  it  does  not  seem  to  carry  that  out. 

Well,  now,  if  we  leave  it  in  your  hands  to  do  that,  I do  not  think 
we  will  ever  find  out  because  you  do  not  want  to  look  at  anybody 
below  the  level  of  exposure. 

Dr.  Burr.  No;  that  is  not  quite  true. 

Mr.  Rogers.  Well,  from  your  studies  here  it  looks  like  it  to  me. 
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Dr.  Burr.  There  is  one  study  I mentioned  which  was  a followup 
study  of  workers  at  Hanford  and  Oak  Ridge.  These  workers  were 
not  expected  to  get  exposures  above  the  standard. 

Mr.  Rogers.  Yes;  but  you  were  looking  at  alpha  radiation  there. 

Dr.  Burr.  No;  in  those  we  are  looking  at  total  exposure.  The 
transuranium  studies  are  with  alpha.  The  studies  in  the  Hanford 
and  the  Oak  Ridge  population,  include  any  exposure  to  radiation. 

Mr.  Rogers.  And  how  many  are  involved  in  that? 

Dr.  Burr.  That  is  the  one  we  said  is  around  150,000. 

Mr.  Rogers.  About  150,000.  Now,  why  have  you  not  followed  up 
with  the  nuclear  test  participants  where  you  have  large  popula- 
tions there,  more  than  500,000  people? 

Dr.  Kerr.  I think  the  answer  to  that  is,  with  respect  to  the 
Hanford  and  Oak  Ridge  population,  the  AEC  and  now  the  Depart- 
ment of  Energy  has  cognizance  of  those  facilities,  and  was  responsi- 
ble for  the  radiological  safety  and  protection  of  those  workers. 

In  the  case  of  the  Desert  Rock  troops,  as  you  have  determined 
earlier  in  your  investigation,  we  were  not  responsible  for  their 
radiological  safety,  nor  for  their  records.  And  the  completeness  is 
not  as  suitable  for  the  technical  study. 

Mr.  Rogers.  Well,  that  is  what  concerns  me.  You  say  DOE  has 
the  responsibility  for  health  effects  research,  but  you  say  the  troops 
health  condition  is  the  Department  of  Defense’s  responsibility’  that 
you  are  just  going  to  look  at  some  people  who  worked  in  DOE 
plants.  That  is  my  concern  and  this  committee’s  concern  that  we 
are  not  doing  proper  research  to  determine  possible  health  effects. 

Now,  let  me  ask  you  this,  you  said— and  it  was  stated  in  the 
record— that  the  local  commander,  or  the  commander  running  the 
test  could  vary  the  exposure  standards.  I would  like  for  our  records 
to  have  all  of  the  tests  set  forth  and  the  standards  that  were  used, 
accepted  standard  set  forth  by  AEC,  the  actual  standards  used  at 
the  blasts.  Would  you  let  us  have  that  for  the  record? 

Dr.  Kerr.  Yes,  sir,  we  will  [see  topic  A-2  of  DOE  responses  p.  440]. 
Further,  when  I answered  that  question  when  you  asked  me  about 
it  before  I pointed  out  that  the  AEC  test  manager  would  on  rare 
instances  authorize  this  exposure  in  excess  for  specific  people. 
These  were  people,  for  example,  who  had  to  re-enter  instrument 
stations  to  recover  film  or  data,  that  film  being  perishable  if  it  is 
left  in  a radiation  field. 

Another  exception  would  be  for  pilots  flying  sampling  aircraft 
who,  from  time  to  time  would  exceed— and  would  be  authorized  to 
exceed.  At  no  time  did  the  AEC  test  manager  take  responsibility 
for  authorizing  large  numbers  of  troop  exposures  in  excess  of  guide- 
lines. Among  other  reasons,  he  was  not  responsible  for  their  activi- 
ty. 

Mr.  Rogers.  The  AEC  may  not  have,  but  you  permitted,  and  the 
Defense  Department  told  us  they  had  the  AEC  as  their  advisers, 
you  permitted  the  troop  commander  to  vary  that. 

Dr.  Kerr.  No,  sir.  What  I testified  to  was  the  fact  that,  for 
example  at  Plumbbob  the  Department  of  Defense  at  its  own  re- 
quest had  responsiblity  for  tne  radiological  safety  of  its  people. 

Mr.  Rogers.  I understand  that.  What  I am  saying  is,  they  also 
had  the  advice  from  AEC  as  to  what  the  standards  should  be;  did 
they  not?  That  is  what  the  Defense  Department  testified. 
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Dr.  Kerb.  The  AEC  and  the  defense  Department  had  the  same 
national  standard  for  radiation  exposure  as  their  guide. 

Mr.  Rogers.  Well,  that  is  not  what  they  told  us  ^yesterday,  they 
had  a different  standard.  In  fact,  they  went  up  as  much  as  10  rem 
per  year,  not  6. 

Dr.  Kerr.  Well,  I have  testified,  sir,  as  to  the  arrangements 
under  which  radiological  safety  was  handled  on  those  tests.  Should 
the  DOD  memories  or  records  differ,  I would  be  happy  to  examine 
that  with  you. 

Mr.  Rogers.  Well,  it  is  in  the  testimony,  it  was  testified  to 
yesterday  by  Mr.  Haas,  the  Deputy  Director  of  DNA.  I thought  you 
had  observers  here  yesterday. 

Dr.  Kerr.  I was  present,  sir. 

Mr.  Rogers.  You  did  not  hear  that? 

Dr.  Kerr.  I did. 

Mr.  Rogers.  Well,  what  is  your  testimony  now? 

Dr.  Kerr.  My  testimony  is  as  I gave  it. 

Mr.  Rogers.  Which  is  what,  after  you  heard  the  Department  of 
Defense  testify  yesterday  what  their  standard  was?  I thought  you 
just  told  us  earlier  that  exposure  standards  you  could  vary.  On 
page  12,  if  you  will  read  the  first  sentence.  In  fact,  I will  read  it  for 
you. 

In  the  atmospheric  testing  period  from  1951  to  1962  maximum  permissible 
amounts  of  radiation  exposure  for  test  participants  generally  were  established,  or 
adopted  prior  to  each  nuclear  testing  operation  by  the  test  manager  or  the  joint 
task  force  commander.  However,  permission  was  given  by  the  test  manager  or  the 
task  force  commander,  for  certain  test  participants  to  exceed.the  maximum  permis- 
sible amounts.  They  performed  critical  assignments,  cloud  sampling,  recovery  of 
scientific  instrumentation  or  data;  they  were  not  Desert  Rock  troops. 

Dr.  Kerr.  That  is  exactly  as  I testified,  sir. 

Mr.  Rogers.  And  that  says  you  did  allow  a variance  from  the 
standard. 

Dr.  Kerr.  That  is  correct,  on  an  individual  basis. 

Mr.  Rogers.  And  it  was  set  by  the  test  manager  or  the  joint  task 
force  commander. 

Dr.  Kerr.  That  is  correct. 

Mr.  Rogers.  The  joint  task  force  commander  probably  had  no 
expertise  in  radiation  at  all. 

Dr.  Kerr.  Yes;  but  you  will  recall  that  he  had  the  scientific 
deputy  to  advise  him  on  these  matters. 

Mr.  Rogers.  And  who  was  the  scientific  deputy? 

Dr.  Kerr.  In  general  he  was  a civilian  drawn  from  one  of  the 
then  AEC  weapons  laboratories.  ^ 

Mr.  Rogers.  That  is  exactly  what  I said,  it  was  the  AEC  who  was 
advising  him,  and  they  let  him  change  the  standard.  They  testified 
to  that  yesterday. 

Dr.  Kerr.  For  specific  individuals  performing  specific  tasks;  that 
is  correct. 

Mr.  Rogers.  And  we  also  heard  that  some  of  the  troops  were  put 
in  closer  than  they  should  have  been,  taken  out  of  the  trenches, 
put  bn  the  open  ground,  not  back  1,600  feet  or  more  from  the  blast. 

Dr.  Kerr.  Sir,  you  may  recall,  though,  that  the  Desert  Rock 
troops  were  not  under  the  scientific  AEC  test  manager. 
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Mr.  Rogers.  That  is  what  I am  saying,  that  there  was  no  AEC 
guideline  adhered  to,  that  you  allowed  the  troop  commanders  to  do 
it,  on  the  advice  they  got  from  AEC.  In  other  words,  it  was  the 
troop  commander  who  could  do  that. 

Dr.  Kerr.  I am  afraid,  sir,  in  going  through  the  testimony  I may 
have  confused  you  between  the  organization  for  a specific  operation 
where  you  had  a military  joint  task  force  commanded  by  a military 
officer  and  advised  by  a deputy,  who  was  a scientific  person  drawn 
from  the  laboratory;  and  the  on-continent  organization  where  you 
had  an  AEC  test  manager.  If  we  are  talking  about  on-continent, 
that  is  the  exposures  of  troops  in  trenches  in  Nevada,  those  individ- 
uals were  under  the  command  of  the  Desert  Rock  commander  over 
whom  the  AEC  test  manager  had  no  control. 

Mr.  Rogers.  I understand  he  had  no  control,  he  only  advised.  I 
understand  that. 

Dr.  Kerr.  No,  sir;  he  did  not  advise  in  that  instance. 

Mr.  Rogers.  You  told  me  that  the  AEC  had  a deputy  scientific 
advisor  who  normally  was  a civilian. 

Dr.  Kerr.  In  the  off-continent  programs. 

Mr.  Rogers.  So,  AEC  did  not  give  any  advice  in  the  Nevada 
testing,  are  you  telling  me  that? 

Dr.  Kerr.  I will  re-read  the  part  of  my  testimony  that  addresses 
this. 

Mr.  Rogers.  You  do  not  know? 

Dr.  Kerr.  Beginning  in  1953,  and  continuing  through  1957,  the 
AEC  at  the  request  of  the  DOD  delegated  responsibility  for  the 
radiological  safety  of  troops  to  Defense.  During  those  latter 
years 

Mr.  Rogers.  I realize  that.  Let  me  interrupt  you.  I understand 
you  did  not  have  the  responsibility,  Doctor.  I am  saying,  you  still 
advised  the  Defense  Department  because  you  were  the  agency  in 
the  Federal  Government  that  knew  about  radiation  damage.  Are 
you  telling  me  now  you  did  not  advise  them?  I understand  you  did 
not  have  control  of  the  troops,  but  are  you  telling  me  now  that  the 
commander  did  not  get  advice  from  AEC? 

Mr.  Hollister.  Mr.  Chairman,  could  I respond  to  that  question 
and  comment  on  it? 

Mr.  Rogers.  Yes,  you  may,  certainly. 

Mr.  HoLLiSTER.  And  again,  we  may  have  to  do  some  shoring  up 
for  the  record.  I think  the  problem  is  that  we  are  proceeding  too 
directly  from  what  goes  on  in  research  to  what  goes  on  in  oper- 
ations. The  point  I tried  to  make  just  before  the  break  was  that 
there  is  an  enormous  gap  between  what  goes  on  in  research,  and 
what  finally  is  carried  out  in  operations. 

I mentioned  that  we  go  from  research  to  the  literature;  we  go 
from  the  literature  to  the  establishment  of  basic  radiation  protec- 
tion criteria  and  standards,  partly  by  government  bodies  such  as 
the  BEIR  Committee  under  the  National  Academy  of  Sciences, 
partly  by  non-Government  bodies  that  I named  before.  Now,  when 
the  basic  radiation  protection  guidance  is  laid  out  for  the  protec- 
tion of  radiation  workers,  et  cetera,  those  guidelines  have  to  go 
through  yet  another  step  before  a task  force  commander  or  some- 
body has  something  he  can  work  with.  That  general  guidance  has 
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to  be  translated  into  what  I would  call  operational  guidelines,  or 
operational  criteria— this  is  it. 

At  that  point  it  is  quite  possible  that  one  jurisdiction,  namely  the 
AEG  Test  Commander  in  Nevada,  may  go  one  way,  and  another 
jurisdiction,  such  as  the  Department  of  Defense  Troop  Commander, 
might  go  another  wav.  Now,  they  have  not  changed  the  science; 
they  have  not  changed  the  research  results;  they  have  not  changed 
what  the  NCRP,  or  the  ICRP,  or  the  National  Academy  of  Sciences 
has  said,  but  they  have  changed  the  actual  operational  application 
of  that  guideline. 

Mr.  Rogers.  That  is  exactly  what  I am  saying,  you  did  not  make 
them  adhere  to  any  standard.  AEC  permitted  a variance  by  the 
Defense  Department  from  you  normal  standards.  I do  not  know 
whether  you  did  it  just  by  an  arrangement,  you  said  you  agreed  to 
turn  it  over  to  them  and  let  them  do  it.  So,  Defense  could  vary  it, 
and  you  said  your  task  commander  could  change  the  standard. 

Mr.  Hollister.  Yes,  sir,  except  I would  change  one  part  of  that.  I 
think  in  turning  over  the  operational  jurisdiction  to  the  Depart- 
ment of  Defense  for  the  Desert  Rock  operations,  the  statement 
would  be  that  the  DOD  was  then  given  the  authority  and  responsi- 
bility to  establish  their  own  standard,  not  to  depart  from  our  own 
operational  standard. 

Mr.  Rogers.  Well,  I see  no  difference.  If  you  let  them  do  what- 
ever they  want  to  do,  they  are  not  adhering  to  your  standards  and 
you  are  the  agency  at  the  time  that  was  supposed  to  set  the 
standards  of  safety. 

Mr.  Hollister.  Not  for  the  military,  sir. 

Mr.  Rogers.  For  anybody  involved  in  tests. 

Mr.  Hollister.  No,  sir. 

Mr.  Rogers.  You  mean  the  advice,  the  scientific  advice  you  gave 
had  no  effect,  the  standard  that  AEC  set  had  no  effect? 

Mr.  Hollister.  Well,  I think  the  Department  of  Defense  has  to 
answer  that. 

Mr.  Rogers.  Well,  they  did  yesterday  when  they  said  they  had  a 
scientific  adviser,  usually  a civilian,  from  AEC;  but  the  troop  com- 
mander could  still  varythe  standard. 

Well,  I will  not  pursue  that  further  at  this  point,  we  will  later. 
Let  me  ask  you  this,  you  have  a law  suit  pending  against  you  on 
the  Baneberry  test.  Have  you  done  a study  on  those  people  yet,  on 
all  the  rest  of  the  900? 

Dr.  Kerr.  The  answer  to  that,  sir,  is,  no;  we  have  not  followed 
the  entire  population  of  900.  , 

Mr.  Rogers.  How  can  you  find  out,  then,  about  possible  low  level 
radiation  health  effects? 

Dr.  Kerr.  Well,  the  film  badges  that  all  900  people  were 
equipped  with  have  been  read  and  entered  in  their  records.  Those 
records  are  available,  but  the  exposure  levels  are  such  that  we  are 
not  presently,  with  the  knowledge  we  have,  concerned  about  health 
effects. 

Mr.  Rogers.  But  there  is  no  medical  followup. 

Dr.  Kerr.  No,  sir,  that  is  not  correct.  To  the  degree  that  a large 
number  of  those  people  are  still  employed  at  the  Nevada  Test  Site, 
their  records  are  followed  annually,  and  their  radiation  badges  are 
read  monthly. 
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Mr.  Rogers.  If  they  are  still  there.  How  many  are  still  there? 

Dr.  Kerr.  I cannot  answer  that  at  this  point. 

Mr.  Rogers.  Well,  somebody  must  know.  Surely,  you  are  follow- 
ing that  rather  closely,  if  there  are  law  suits  involved.  Does  any- 
body know? 

Dr.  Kerr.  Sir,  we  can  supply  that  to  you  for  the  record. 

[The  information  requested  was  not  famished  by  the  Department 
at  the  time  of  printing.] 

Mr.  Rogers.  That  would  be  helpful  if  you  would  let  us  know  how 
many  are  still  there. 

Dr.  Kerr.  With  respect  to  those  people  that  were  found  to  have 
contamination,  the  86  that  I told  you  about  earlier,  those  people 
were  taken  first  to  Mercury,  where  a thyroid  count-was  done;  and 
those  who  needed  to  be  checked  further,  to  Las  Vegas,  where  a 
whole-body  count  was  done  to  check  on  the  question  of  whether 
they  had  an  internal  exposure.  In  no  case  did  the  measurements 
indicate  that  a medical  problem  would  result,  or  a followup  be 
required. 

Mr.  Rogers.  But  three  have  died  from  Leukemia.  Does  that 
indicate  anything? 

Dr.  Kerr.  It  is  presently  the  opinion  of  those  more  expert  than  I 
in  this  field  that  the  leukemias  did  not  result  from  the  Baneberry 
exposure. 

Mr.  Carter.  Had\they  eaten  some  chocolates,  or  something,  that 
caused  it?  Mr.  Chairman,  that  staggers  the  imagination. 

Mr.  Rogers.  Well,  I would  like  to  ask  you  to  supply  to  the 
committee  a followup  on  those  900.  You  see,  what  we  are  con- 
cerned with,  for  instance  on  Smoky,  the  people  who  have  the 
responsibility  for  the  research  and  the  Department  of  Defense  took 
no  action,  for  instance,  on  Smoky.  It  had  to  be  activated  by  CDC, 
and  then  DOD  began  to  show  interest.  And  what  has  been  done? 
Nothing.  Nothing  has  been  done.  All  on  the  basis  that  we  looked  at 
some  badges  and  yet  many  never  received  badges  at  all — one  per 
platoon.  And  then  you  say,  we  looked  at  the  badges,  and  if  they  did 
not  reach  a level  that  those  badges  were  supposed  to  show,  then  we 
have  no  concern. 

Well,  we  will  never  find  out  if  low-level  radiation  has  any  effect 
if  we  consistently  refuse  to  do  the  necessary  research  on  those  who 
were  actually  exposed — and  we  have  them  here. 

Now,  it  seems  a strange  thing  to  me — and  does  it  not  seem 
strar.ge  to  you — that  we  will  spend  $6  million  for  followup  on  the 
Japanese,  but  we  are  not  spending,  basically,  anything  near  that 
for  followup  on  American  soldiers  who  were  used  in  these  tests  and 
exposed  to  radiation,  and  now  we  are  having  leukemia  cases  show 
up.  Does  it  concern  you  that  8 cases  out  of  that  500  that  CDC  has 
tracked  down,  now  have  leukemia?  Does  that  maybe  show  that 
since  you  and  the  Army  say,  "Oh,  well,  the  exposure  did  not  go 
above  what  it  was  supposed  to”  that  this  maybe  means  that  low- 
level  exposure  does  have  some  effect?  Is  that  a normal  rate  for 
leukemia  in  that  group?  What  would  you  think? 

Dr.  Kerr.  I cannot  help  but  agree  with  you,  sir,  as  an  individual 
and  as  someone  representing  the  Department.  I think  it  is  impor- 
tant that  we  understand  these  things.  I think  the  kind  of  study 
about  which  Dr.  Burr  testified — Atomic  Bomb  Casualty  Commis- 
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sion  work — where  we  have  a large  population  and  a long  history  of 
seeing  radiation  exposures,  and  some  better  knowledge  of  what 
they  nave  been  doing  over  the  last  two  decades  for-  the  purpose  of 
the  scientific  investigation  may  be  a better  sample. 

That  does  not  mean  we  are  disinterested  in  other  cases  where  we 
can  document  the  exposure  and  use  it  to  supplement  our  knowl- 
edge. 

Also,  as  a citizen  I am  concerned  in  another  way.  I am  told  by 
my  medical  friends  that  for  example  a barium  enema  provides  an 
exposure  of  6,000  Mrem.  Thousands  are  given  today  in  the  United 
States.  The  physicians  who  order  them  apparently  feel  that  the 
beneficial  effect  through  the  better  diagnosis  balances  the  possible 
damaging  effects  of  that  radiation  exposure.  _ 

Mr.  Rogers.  Well,  that  is  true  with  X-rays,  you  balance  risks  and 
benefits.  But  this  is  not  a balancing  what  we  are  talking  about. 
There  was  no  medical  benefit  to  be  received  on  all  of  these  cases 
we  are  talking  about,  and  I do  not  think  we  need  to  get  off  on  a 
side  issue  here. 

Mr.  Carter.  Mr.  Chairman,  might  I ask  him  this,  how  much 
exposure  did  you  say  a patient  would  get  from  a barium  enema? 

Dr.  Kerr.  I am  told  on  the  order  of  5,000  Mrem. 

Mr.  Carter.  5,000  what? 

Dr.  Kerr.  Mrem. 

Mr.  Carter.  You  are  correct,  that  would  be  5 rem. 

Dr.  Kerr.  That  is  correct. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  And  also,  I must  say,  your  concern  on  exposure  does 
not  go  beyond  5 rem,  below  5 rem  per  year. 

Dr.  Kerr.  I did  not  try  to  give  you  that  impression,  sir. 

Mr.  Rogers.  Well,  you  say  you  do  not  think  a followup  is  neces- 
sary if  these  badges  snow  they  were  not  exposed. 

Dr.  Kerr.  I think  in  the  operating  sense — and  let  me  try  to 
distinguish  between  research  and  operations,  just  as  Mr.  Hollister 
tried  to  do — the  person  responsible  for  operations  has  guidelines 
and  procedures  that  are  based  on  those  guidelines.  That  differs 
substantially,  then,  in  terms  of  followup  from  the  responsibility  of 
a researcher  who  presumably  should  be  interested  in  exposures 
down  to  near  zero,  or  just  above.  An  operating  manager  does  not 
have  research  funds  for  followup,  research  people  have  to  pick  tha. 
project,  justify  it,  and  carry  it  forward.  Clearly  there  are  lessons  tc 
be  learned  from  operating  matters,  Smoky  being  one,  that  should 
then  perhaps  motivate  substantial  research  efforts.  But  different 
people  will  carry  out  research  than  carried  out,  for  example,  the 
test  operations. 

Mr.  Rogers.  I understand  that.  I do  not  think  that  is  an  issue. 
What  we  are  saying  is,  we  need  the  research  done,  but  no  one 
conducting  research  is  giving  much  attention  to  those  not  overex- 
posed. That  is  what  we  are  saying.  We  need  to  change  that. 

Mr.  Hollister.  Mr.  Chairman,  could  I comment  on  that  a little 
bit? 

Mr.  Rogers.  Certainly. 

Mr.  Hollister.  As  a person  concerned  generally  with  the  operat- 
ing radiation  protection  guidelines  that  the  department  uses,  if  I 
thought  that  our  guidelines  were  set  in  such,  a way  that  every  time 


423 


a person  went  over  he  was  in  immediate  need  of  medical  followup, 
my  conclusion  would  be  that  our  guidelines  are  drastically  wrong, 
that  they  should  be  lowered. 

Guidelines,  as  testimony  has  been  give  to  the  Congress  at  differ- 
ent times  over  many  years,  guidelines  are  not  a barrier  between 
safety  and  danger;  they  are  control  points,  if  you  will,  and  they  are 
supposedly  set  low  enough— not  to  insure  absolute  safety,  no  one 
argues  that — but  they  are  supposedly  set  low  enough  so  that  if  we 
monitor  occupational  industrial  personnel  adequately,  if  we  do  the 
best  we  can  to  assure  that  they  never  go  above;  but  if  they  occa- 
sionally do  go  above  we  are  not  automatically  in  some  kind  of 
medical  situation. 

Now,  if  there  is  an  accident,  if  a laboratory  experiment  suddenly 
blows  up,  if  someone  suddenly  gets  unanticipated  exposure  then, 
certainly,  that  person  is  treated  as  a potential  patient  and  is  cer- 
tainly examined,  the  history  is  looked  at,  and  whatever  treatment, 
or  protection,  or  compensation  he  would  be  entitled  to  under  law, 
he  gets. 

Mr.  Rogers.  I understand,  but  the  standard  you  set  needs  to  be 
looked  at,  and  the  research  done  to  see  if  it  should  be  lowered. 
That  is  what  I am  saying. 

Mr.  Hollister.  Yes,  sir. 

Mr.  Rogers:  Yet,  you  accept  that  as  being  a safety  factor  already 
geared  into  that  standard.  I doubt  that  is  true. 

Mr.  Hollister.  I agree  with  you  that  the  research  you  are  speak- 
ing of  needs  to  be  done  to  the  extent  it  can  be  done. 

Mr.  Rogers.  Well,  it  can  be  done.  You  have  your  population  here 
to  look  at. 

Mr.  Hollister.  I am  not  sure  that  an  epidemiologist,  or  a medi- 
cal statistics  specialist  would  agree  with  that. 

Mr.  Rogers.  Well,  there  are  some  that  would.  I am  sure  there 
may  be  some  that  would  not. 

Mr.  Hollister.  They  should  decide,  it  should  be  decided  by  the 
scientific  community. 

Mr.  Rogers.  Well,  they  have  already  decided  to  look  at  Smoky. 

Mr.  Hollister.  Yes,  sir. 

Mr.  Rogers.  And  I understand  you  have  already  agreed  to  look 
at  all  the  others. 

Mr.  Hollister.  Yes,  sir. 

Mr.  Rogers.  But  now  you  are  telling  me  it  ought  to  be  decided? 

Mr.  Hollister.  No,  sir.  I am  simply  posting  a caution  that  the 
mere  existence  of  records  of  overexposure  does  not  necessarily 
promise  that  an  adequate  scientific  study  can  be  carried  out.  There 
are  other  factors: — 

Mr.  Rogers.  That  is  exactly  the  point,  you  need  to  look  at  those 
underexposed.  That  is  what  I am  saying,  your  policy  generally  has 
been  only  to  be  concerned  with  those  overexposed,  according  to 
your  viewpoint.  Now,  if  you  recall,  some  years  ago  the  standard 
that  they  used  was  higher,  and  it  changed  when,  in  about  1956? 

Mr.  Hollister.  Yes,  sir,  about  that. 

Mr.  Rogers.  So,  all  of  a sudden  the  scientific  community  comes 
forth  and  says,  “Oh,  we  were  wrong  before,  now  we  will  change.” 
This  really  has  not  been  looked  at  from  an  adequate  scientific 
basis,  even  with  all  the  experience  we  have  here,  for  20  years. 
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In  fact,  we  are  having  scientists  come  to  tell  us  now — and  we  had 
one  Tuesday,  Dr.  Morgan— saying,  “Of  course,  low-level  radiation 
can  cause  great  damage.”  And  yet,  it  is  still  the  official  position,  it 
appears,  that,  “Oh,  no,  it  does  not.”  I keep  getting  that  from  the 
Department  of  Defense  and  now  the  Department  of  Energy. 

Mr.  Hollister.  Well,  it  is  certainly  not  the  position  of  the  De- 
partment of  Energy. 

Mr.  Rogers.  Well,  I would  like  to  hear  what  is,  then;  what  is  the 
position  of  the  Department  of  Energy  on  low-level  radiation? 

Mr.  Hollister.  I believe  I str  tea  it  just  before  the  break,  sir. 

Mr.  Rogers.  State  it  again,  then  because  I' did  not  understand  it 
as  a departmental  position. 

Mr.  Hollister.  All  right.  I believe  it  is  the  department’s  position, 
recorded  many  times  in  testimony  and  elsewhere,  that  the  only 
way  to  achieve  zero  risk  from  exposure  to  radiation  is  to  have  zero 
exposure. 

Mr.  Rogers.  All  right,  then  how  can  you  say  that  your  medical 
experts  can  say  that  those  three  men  who  got  leukemia,  died  of 
leukemia  from  Baneberry,  did  not  get  it  from  that? 

I see  your  lawyer  coming,  and  he  would  rather  see  you  not 
comment. 

Mr.  Hollister.  I know  what  I want  to  answer,  my  only  question 
was  whether  I would  be  able  to  say  it.  I may. 

Let  us  suppose  we  are  presented  among  our  occupational  work- 
ers—whether  from  Baneberry  or  other  tests — production  plants,  or 
what  not 

Mr.  Rogers.  Let  us  just  keep  it  to  Baneberry. 

Mr.  Hollister.  All  right.  The  mere  fact  that  I am  presented  with 
cases  of  leukemia,  and  for  those  individuals  I am  also  aware  of 
their  radiation  exposure  record  which  in  this  case  for  all  three  of 
them  is  one  rem  or  less,  the  mere  fact  that  I have  that  evidence 
does  not  make  the  case  that  the  leukemia  was  caused  by  the 
exposure. 

Now,  it  is  quite  true,  and  I would  have  perhaps  phrased  it  a little 
bit  different  than  Mr.  Burr  did,  it  is  quite  true  that  I cannot  prove 
that  it  was  not  radiation-caused.  You  are  dealing  with  a statistical 
situation. 

Mr.  Rogers.  That  is  right,  and  that  is  why  we  think  it  is  neces- 
sary to  do  research  on  these  troops  to  find  out  what  low-level 
radiation  does. 

Mr.  Hollister.  Well,  I would  agree  with  the  proposition  that  the 
Government  ought  to  do  research  wherever  suitable — not  by  my 
definition,  but  by  outside  epidemiologists  or  whatever— wherever 
suitable  human  populations  can  be  found  for  which  exposure  data 
are  available. 

Mr.  Rogers.  And  you  do  know,  I am  sure — and  we  are  going  to 
get  into  this  on  February  8— that  when  some  of  the  scientists  in 
this  country,  and  in  particular  a scientist  who  was  in  charge  of  a 
study  at  Hanford,  charges  that  his  study  which  showed  an  adverse 
health  effect  from  low-level  radiation,  you  have  tried  to  discount  it. 

I do  not  mean  you  personally. 

— Mr.  Hollister.  Yes,  sir. 

Mr.  Rogers.  The  Department  of  Energy  and  its  predecessors 
have  terminated  his  research  contract  because  his  findings  were 
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adverse.  And  there  we  reach  the  underlying  theory,  that  the 
atomic  energy  industry  and  those  who  support  it  are  not  willing  to 
admit  the  fact  that  low-level  radiation  is  adversely  affecting  the 
health  of  people  because  that,  then,  would  indicate  a need  for 
stricter  standards. 

Now,  this  committee  has  been  trying  to  get  to  the  bottom  of  this 
and  find  out  what  is  going  on.  But  we  need  'some  testing.  It  is  a 
strange  thing  to  me  that  the  agencies  which  have  the  responsibility 
have  not  really  been  doing  significant  research  on  those  people 
who  have  been  exposed  to  low-level  radiation.  But  we  can  go  to 
Japan  and  do  studies  there. 

So,  this  committee  is  very  much  concerned  about  this  failure  to 
conduct  adequate  research  and  we  hope  to  get  to  the  bottom  of  it. 
Dr.  Carter?  I am  sorry  to  have  taken  so  long. 

Mr.  Carter.  Thank  you,  Mr.  Chairman.  I would  ask  for  equal 
time  for  the  minority,  if  you  please. 

Mr.  Rogers.  I will  give  it  to  you. 

Mr.  Carter.  Thank  you.  I will  not  try  to  take  it.  As  they  say  at 
West  Point,  “Never  bone  when  you  can  bugle.”  I am  not  trying  to 
bugle,  I will  try  to  get  to  the  point  of  the  thing. 

I am  interested  in  one  thing.  I believe  you  said  that  the  film 
badges  of  the  13  guards  at  the  Baneberry  explosion  were  recorded; 
is  that  correct? 

Dr.  Kerr.  That  is  correct,  sir. 

Mr.  Carter.  The  highest  exposure  was  0.98  rem  and  the  others 
were  less? 

Dr.  Kerr.  That  is  correct. 

Mr.  Carter.  And  of  13  guards  so  exposed  and  later  decontami- 
nated, of  that  number  3 came  down  with  leukemia  and  since  have 
died;  is  that  correct? 

Dr.  Kerr.  That  is  correct,  sir.  Excuse  me,  sir,  let  me  correct  that 
for  the  record,  of  the  guards  exposed  only  one  had  died. 

Mr.  Carter.  But  of  the  13,  two  others  have  leukemia. 

Dr.  Kerr.  No,  not  of  that  13. 

Mr.  Carter.  Are  you  sure  of  that,  now? 

Dr.  Kerr.  Yes,  sir,  I am. 

Mr.  Carter.  Only  one  of  13  guards,  then,  had  leukemia.  But 
what  about  the  number  that  were  decontaminated,  I believe  it  was 
84? 

Dr.  Kerr.  86  were  decontaminated. 

Mr.  Carter.  They  were  heavily  irradiated,  is  that  not  correct? 

Dr.  Kerr.  I did  not  understand  your  question,  sir,  would  you 
repeat  it? 

Mr.  Carter.  As  I understand  it,  86  of  the  people  at  Baneberry 
were  heavily  contaminated,  when  this  explosion  vented.  How  many 
of  those  have  leukemia  and  or  have  had  leukemia  and  have  died? 

Dr.  Kerr.  Of  the  900  people  evacuated  86  were  found  to  have 
small  amounts  of  radioactivity  on  them. 

Mr.  Carter.  All  right,  sir. 

Dr.  Kerr.  Of  those  86,  1 died. 

Mr.  Carter.  How  many  have  leukemia? 

Dr.  Kerr.  Sir,  with  the  data  I have  available  to  me  right  now, 
the  3 you  have  referred  to  are  among  the  population  of  900.  I 
cannot,  with  the  information  in  my  hand 
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Mr.  Carter.  That  is  not  my  information.  My  information  is  that 
the  3 were  among  the  13.  That  was  my  first  information,  and  I 
think  you  are  in  error.  I do  not  know  that  you  are  intentionally 
doing  it,  but  you  did  not  know  and  in  fact  had  to  question  someone 
else  before  you  could  answer. 

Dr.  Kerr.  Mr.  Amick  advised  me  on  that. 

Mr.  Carter.  But  3 out  of  86  is  above  normal;  is  it  not?  Of  course, 
you  are  trying  to  make  the  number  exposed  seem  larger  than  what 
they  "are. 

Dr.  Kerr.  No,  sir,  I am  not  intentionally  doing  that. 

Mr.  Carter.  It  is  beyond  my  comprehension. 

Dr.  Kerr.  I am  trying  to  be  factual.  I cannot  testify  that  the  3 
are  among  the  86. 

Mr.  Carter.  Will  you  describe  the  Hanford  study,  please,  sir? 

Dr.  Kerr.  Dr.  Burr  can  describe  it. 

Dr.  Burr.  The  Hanford  study  of  workers? 

Mr.  Carter.  Yes,  sir. 

Dr.  Burr.  That  was  a followup  study,  initially  a retrospective 
study  that  was  initiated  first  to  see  if  it  was  feasible  to  go  back  in 
the  records  and  make  a roster  of  people  that  worked  at  Hanford, 
and  to  establish  what  they  did. 

Mr.  Carter.  I do  not  want  the  procedure,  I want  the  results. 

What  was  the  percentage  of  excess  cancer  deaths  found  by  Man- 
cuso  among  the  workers  at  Hanford? 

Dr.  Burr.  I will  ask  Dr.  Weyzen  to  respond  to  that. 

Mr.  Carter.  You  mean  that  you  do  not  know? 

Dr.  Weyzen.  I am  Dr.  Walter  Weyzen. 

In  the  report,  the  final  report  of  the  study,  there  was  a claimed 
increase  in  the  incidence  of  leukemia,  breast  cancer,  cancer  of  the 
pancreas.  That  report  has  been  since  reviewed. 

Mr.  Carter.  No;  I did  not  ask  you  that.  What  I want  to  know  is 
the  percentage  of  the  excess  cancer  mortality  found  among  Han- 
ford workers  studied  by  Mancuso.  Could  you  give  me  the  percent- 
age please,  sir? 

Dr.  Weyzen.  The  way  the  data  were  expressed  I do  not  think  I 
could  extract  the  percentage,  sir. 

Mr.  Carter.  My  data  show  it  is  a 7-  to  10-percent  increase.  What 
happened  to  Mancuso? 

Dr.  Kerr.  Sir,  if  I might  interrupt.  Is  it  my  understanding  that 
this  committee  is  having  a hearing  on  the  Mancuso  incident 

Mr.  Carter.  Yes,  sir. 

Dr.  Kerr.  We  came  prepared  to  discuss  the  questions  that  the  / 

committee  gave  us  with  respect  to  testing,  not  Mancuso 

-Mr.  Walgren  [presiding].  If  I might  interrupt  here.  It  is  my 
understanding  that  the  members  of  this  committee  have  a right  to 
ask  any  question  that  they  feel  is  proper;  and  the  witnesses  have 
an  obligation  to  respond  to  that  question  if  they  have  any  knowl- 
edge in  that  area.  If  you  have  no  knowledge  in  that  area,  you  may 
say  so. 

I would  also  like  to  caution  the  witnesses  that  when  a member  is 
. posing  a question,  it  is  very  difficult  for  the  stenographer  to  take 
down  two  people  talking  at  once.  Members  of  this  committee  will 
do  everything  they  can  to  let  you  express  yourself  fully.  I would 
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like  to  caution  you  from  talking  at  the  same  time  that  a member  is 
trying  to  pose  a question. 

One  other  point,  since  we  are  questioning  a person  who  came  in 
from  the  side.  Would  you  please  identify  yourself,  since  these  ques- 
tions are  directed  to  you,  so  the  record  will  clearly  state  who  is 
answering  the  question  at  this  point? 

Dr.  Burr.  I turned  to  Dr.  Weyzen,  and  I am  Dr.  Burr.  Dr. 
Weyzen  is  the  manager  for  our  human  health  studies  in  the  Divi- 
sion of  Biomedical  and  Environmental  Research  of  the  Department 
of  Energy.  — 

Mr.  Walgren.  Would  you  like  to  restate  your  last  question  re- 
garding the  percentage  in  Dr.  Mancuso's  study? 

Mr.  Carter.  Yes.  1 would  like  to  know  the  percentage  of  the 
excess  cancer  deaths  in  the  people  who  worked  at  Hanford. 

Dr.  Weyzen.  I do  not  have  the  percentage  on  it,  but  I can  provide 
it  for  the  record. 

Mr.  Carter.  Well,  sir,  I have  a little  difficulty  myself  but  I am 
pretty  sure  that  I read  7 to  10  percent. 

You  spoke,  Doctor,  of  checking  radioactivity  through  scanning,  in 
addition  to  the  film  badges.  What  method  of  scanning  did  you  use? 

Dr.  Burr.  I believe,  Dr.  Carter,  I did  not  mention  scanning  per 
se,  although  that  is  widely  used  in  nuclear  medicine  as  a method  of 
localizing  radioactivity  in  the  body. 

What  I believe  I mentioned  was  whole-body  counting,  which  is  an 
effort 

Mr.  Carter.  How  does  this  differ  from  scanning? 

Dr.  Burr.  Well,  it  does  not  necessarily  imply  that  the  detector 
moves  over  the  body.  The  individual  may  be  in  a chair  position 
approximately  a meter  from  a detector,  and  then  the  detector  looks 
at  the  entire  body.  That  is  one  of  the  ways  it  can  be  done. 

Mr.  Carter.  Yes,  sir. 

Dr.  Burr.  It  can  be  done  by  moving  the  detector,  or  the 
individual,  too. 

Mr.  Carter.  Were  you  present  at  any  of  these  explosions? 

Dr.  Burr.  At  the  test? 

Mr.  Carter.  Yes. 

Dr.  Burr.  No,  sir,  not  at  any  of  the  tests  in  which  military  troops 
were  involved. 

Mr.  Carter.  What  about  any  atomic  test? 

Dr.  Burr.  I have  been  present  at  one  underground  shot  in  more 
recent  years.  . 

Mr.  Carter.  It  did  not  vent,  I take  it. 

Dr.  Burr.  No,  sir;  it  did  not. 

Mr.  Carter.  How  many  of  you  other  gentlemen  were  present  at 
any  tests  with  the  A EC? 

I notice  you  are  wearing  dark  glasses;  by  any  chance,  have  you 
had  a cataractectomy? 

Mr.  Jacks.  No,  sir;  I just  do  not  like  the  bright  lights. 

Mr.  Carter.  I see  most  of  you  gentlemen  wear  dark  glasses,  or 
heavy  glasses.  How  many  of  you  have  had  cataracts  removed,  any 
of  you? 

In  Japan,  there  was  a study  made  by  J.  Rotblatt  of  “early  en- 
trants” into  Hiroshima.  Can  any  of  you  give  us  what  he  found 
there?  Are  you  familiar  with  Rotblatt’s  study? 
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Dr.  Burr.  I am  not  familiar  with  studies  of  Rotblatt  in  Japan.  He 
is  a British  investigator,  but  I do  no  know  of  his  Japanese  study.  I 
am  sorry.  I believe  he  interpreted  Japanese  studies. 

Mr.  Carter.  It  is  my  understanding  that  his  study  found  an 
increased  risk  for  leukemia  among  those  who  went  into  Hiroshima 
after  the  bombing  for  rescue  work  or  in  search  of  relatives.  There 
were  40,000  who  went  in,  and  the  leukemia  risk  factor  was  in- 
creased 9 percent,  plus  or  minus  4 percent,  in  those  who  went  in 
after  the  blast.  Would  you  care  to  comment? 

Dr.  Burr.  I am  not  sure  that  I followed  those  statistics.  Knowing 
the  number  of  cases,  as  I am  sure  you  are  aware,  does  not  help  you 
unless  you  know  how  many  people  are  involved.  I really  cannot 
comment  on  these  data. 

Mr.  Carter.  There  were  40,000  people  who  went  into  the  area 
after  the  bomb  was  dropped,  and  there  was  an  increase  in  the 
leukemia  risk  factor  of  9 percent,  plus  or  minus  4.  So,  there  is  the 
possibility  of  a great  increase  of  this  cancer. 

Now,  if  we  could  go  back  to  Smoky.  In  that  case,  actually,  there 
are  447  persons  who  have  been  located  and,  of  that  number  8 have 
come  up  with  leukemia.  Do  you  feel  that  this  is  statistically  signifi- 
cant? 

Dr.  Burr.  Again,  Dr.  Carter,  the  problem  is  knowing,  as  was  said 
yesterday,  what  the  denominator  really  is.  In  other  words,  that  is 
eight  cases  out  of  really  how  many  people. 

You  have  to  know  whether  or  not  you  really  have  whole  sample 
when  you  make  an  interpretation  as  to  whether  it  is  significant  or 
not.  I think  the  way  it  was  covered  by  Dr.  Caldwell  and  his  chief 
was  quite  appropriate. 

Mr.  Carter.  I believe  that  they  said  it  was  statistically  signifi- 
cant. 

Dr.  Burr.  However,  I think  they  cautioned  that  until  you  really 
know  the  age  of  the  individuals  that  were  actually  involved,  it  is 
hard  to  make  a firm  prediction  of  what  you  would  expect. 

Mr.  Carter.  Yes,  sir.  Well,  we  believe  that  the  average  age  of  the 
majority  of  them  would  not  be  from  40  to  44  and  the  usual  inci- 
dence of  this  disease  among  this  age  group  is  4.1  per  100,000.  In 
this  case  it  was  8 out  the  447  who  have  been  located.  The  incidence 
could  be  much,  much  higher  and  we  think  that  it  will  prove  to  be. 

By  the  way,  what  is  the  level  at  which  radiation  can  cause 
cancer?  Is  there  any  such  level? 

Dr.  Burr.  Well,  cancer  is  among  the  late  somatic  effects  of 
radiation. 

Mr.  Carter.  One  of  the  late  effects. 

Dr.  Burr.  Under  present  concepts,  as  I said  in  the  beginning,  I 
think  it  is  prudent  to  accept  that  there  is  some  risk  with  any 
amount  of  radiation.  Consequently  one  would  have  to  say  there  is 
some  increased  risk.  I do  not  think  you  can  draw  a level,  Dr.  ' 
Carter,  and  say  there  is  no  risk  below  this  with  out  present  knowl- 
edge. Now,  three  may  be  that  because  there  are  other  things  that 
affect  the  dose  response,  there  is  dose  rate  and  other  factors.  But  I 
do  not  think  at  this  time  you  can  do  this.  You  probably  have  slight 
increase  in  probability  that  is  associated  with  exposure. 

Mr.  Carter.  What  was  the  first  record  of  a burn  from  X-rays? 
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Dr.  Burr.  I do  know  that  I can  give  you  the  first  record,  hut  it 
occurred  very  quickly  after  Roentgen’s  discovery  in  1895  of  X-ray. 
This  was  reported  rather  quickly  thereafter. 

Mr.  Carter.  The  first  radiation  burn  was  not  from  that,  of 
course,  but  occured  with  an  associate  of  Madame  Curie. 

Dr.  Burr.  That  is  right,  Dr.  Beckerell,  I believe.  That  was  in  the 
discovery  of  natural  radioactivity — excuse  me. 

Mr.  Carter.  And,  as  I remember,  Curie  then  himself  took  a piece 
of  radium  and  burned  himself;  is  that  not  correct? 

Dr.  Burr.  I am  sorry,  I do  not  necessarily  remember  that,  sir. 

Mr.  Carter.  All  right. 

On  the  Marshallese,  now,  my  friends,  you  are  familiar  with  these 
tests  there? 

Dr.  Burr.  I am  familiar  with  the  medical  followup  more  than  the 
tests  themselves. 

Mr.  Carter.  All  right.  What  did  the  medical  followup  show,  was  . 
there  an  increased  incidence  of  cancer,  tumors? 

Dr.  Burr.  The  medical  group  at  Brockhaven  National  Laboratory 
which  followed  this  population  for  the  Department  of  Energy  and 
previously  for  the  AEC — the  medical  group  at  the  Brookhaven 
National  Laboratory,  saw  an  increase  in  thyroid  abnormalities, 
thyroid  tumors.  Most  of  these  were  benign  lesions,  but  there  was 
an  increase. 

Mr.  Carter.  There  were  thyroid  malignancies,  were  there  not? 

Dr.  Burr.  Yes,  sir. 

Mr.  Carter.  Did  the  Marshallese  lose  their  hair  and  teeth? 

Dr.  Burr.  There  were  also  some  initial  effects,  there  were  burns, 
and  some  of  the  individuals,  I believe,  lost  hair. 

Mr.  Carter.  And,  in  this  case,  you  do  admit  that  atomic  radi- 
ation does  adversely  affect  humans? 

Dr.  Burr.  Yes,  sir,  at  the  levels  of  exposure  that  they  received 
there  were  adverse  effects. 

Mr.  Carter.  Do  you  know  the  death  rate  among  those  people? 

Dr.  Burr.  I do  not  know  what  the  death  rate  is. 

Mr.  Carter.  How  many  have  died  as  result  of  the  explosions? 

Dr.  Burr.  There  was  one  individual  who  developed  leukemia  and 
he  subsequently  died.  - 

Mr.  Carter.  One  case  of  leukemia  there.  Did  you,  or  did  the 
Atomic  Energy  Commission  recommend  that  these  people  be  com- 
pensated? Where  did  that  legislation  originate? 

Dr.  Burr.  I am  not  an  authority  on  where  legislation  originat- 
ed—excuse  me,  sir. 

Mr.  Carter.  Surely  one  of  you  at  the  table  knows,  you  have  your 
attorney  here. 

Dr.  Burr.  I would  say  that  we  recommended  they  be  compensat- 
ed. 

Mr.  Carter.  You  did  recommend  that? 

Dr.  Burr.  Certainly. 

Mr.  Carter.  Then  legislation  was  recommended  by  your  agency 
and  passed  by  Congress,  and  we  are  compensating  these  Marshal- 
lese people. 

Now,  why  are  you  denying  the  same  support  for  our  GI’s  who 
suffered  radiation  effects  at  Smoky  and  at  other  areas?  Are  you 
contending  that  they  should  not  be  compensated  when  it  was  testi- 
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fled  to  yesterday  by  independent  people  that  the  incidence  of  leuke- 
mia and  other  cancers  (with  other  cancers  expected  to  be  1 Va  times 
as  common  as  leukemia)  has  increased  among  those  at  Smoky? 

Dr.  Kerr.  We  are  not  denying  that  they  should  be  compensated, 
sir.  But  because  they  were  military  personnel  on  active  duty  at  the 
time,  their  procedure  for  making  claims  against  the  Government  is 
not  through  the  Department  of  Energy,  but  rather  through  the 
Department  of  Defense. 

Mr.  Carter.  Yes,  sir.  Well,  do  you  accept  that  radiation  from 
atomic  blasts  caused  leukemia  in  those  cases? 

Dr.  Kerr.  No,  sir,  I cannot  testify  to  that  effect.  First  because  I 
am  not  an  expert  on  health  effects  of  radiation 

Mr.  Carter.  You  have  some  physicians  here. 

Dr.  Kerr  [continuing].  And  second  because  I do  not  think  in  a 
statistically  significant  scientific  sense  it  has  been  established  with- 
out question. 

Mr.  Carter.  Well,  I cannot  agree.  I would  like  one  of  the  physi- 
cians to  answer  that. 

Dr.  Burr.  Well,  I think  that  Mr.  Hollister  stated  that  rather 
clearly,  and  I really  do  not  differ  with  his  opinion.  There  are  many 
reasons,  most  of  which  we  really  do  not  understand — some  we  do — 
why  people  develop  leukemia.  They  certainly  do  not  all  develop 
leukemia  from  radiation.  And  to  show  a causative  effect 

Mr.  Carter.  We  do  not  just  say  leukemia.  In  fact,  for  every  case 
of  leukemia,  you  can  expect  lVz  cases  of  other  cancer.  So  it  is  not 
just  leukemia,  but  other  forms  of  cancer.  Skin  cancer  is  probably 
the  most  common  one. 

Mr.  Hollister.  Mr.  Chairman,  could  I make  a comment? 

Mr.  Carter.  Certainly. 

Mr.  Hollister.  I think  two  things  need  to  be  separated.  One  has 
to  do  with  the  Government  as  a compassionate  agent,  and  the 
other  has  to  do  with  research  and  scientific  findings.  Without 
getting  into  the  legalities  of  any  particular  contention,  the  Bane- 
berry  case,  or  anything  of  that  sort,  I believe  that  it  is  the  Govern- 
ment’s position — certainly  the  Department’s  position — that  there 
are  cases  of  cancer  or  whatever  that  might  be  presumptively— 
presumptively— associated  with  a person’s  occupation  under  our 
jurisdiction,  and  that  person  should  receive  care,  compensation,  or 
whatever,  without  going  into  the  scientific  question  of  whether 
proof  of  illness  from  radiation  can  be  established.  I think  if  we 
could  separate  the  scientific  issue,  which  is  not  always  clear,  and 
the  compensation,  the  humane  compensation  issue,  I think  it  would 
help  the  discussion  somewhat.  That  is  just  a suggestion. 

Mr.  Carter.  Well,  your  agency  did  recommend  that  the  Marshal- 
lese be  compensated. 

Mr.  Hollister.  Yes,  sir.  May  I comment 

Mr.  Carter.  I want  to  say  further  on  that,  always  you  say  that 
we  do  not  have  statistically  significant  information.  Now,  that  is 
simply  not  correct;  8 people  out  of  447  at  Smoky  have  or  have  died 
of  leukemia.  Yet,  you  want  to  relate  that  to  a base  of  thousands 
instead  of  the  447  persons  who  have  been  located.  It  is  statistically 
significant.  There  is  no  question  about  it,  as  I see  it.  Personally  I 
feel  that  those  people  should  be  compensated. 
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By  the  way,  Doctor,  what  are  the  symptoms  of  radiation  sick- 
ness? 

Dr.  Burr.  Well,  that  is,  of  course,  dependent  upon  dose. 

Mr.  Carter.  Of  course.  If  you  have  300  rem  say,  what  happens 
then? 

Dr.  Burr.  Well,  one  would  anticipate  that  you  would  see  nausea 
rather  promptly;  you  would  see  subsequently  a fall  in  some  formed 
elements  of  the  blood.  You  would  see  vomiting,  probably,  at  that 
level. 

Mr.  Carter.  You  would  see  what? 

Dr.  Burr.  You  would  expect  to  see  vomiting. 

Mr.  Carter.  At  300  rem? 

Dr.  Burr.  Yes,  sir.  That  is  an  acute  exposure. 

Mr.  Carter.  What  about  death? 

Dr.  Burr.  It  would  be  less  than  what  we  consider  the  LDW  to  be; 
it  would  depend  of  course  on  the  medical  management. 

Mr.  Carter.  I believe  that  is  about  the  limit  for  radiation.  You 
can  go  either  way;  you  might  recover,  or  you  might  die  from  it. 
Above  that  the  chances  are  that  you  would  be  killed,  at  600  rem 
anyway. 

Now,  let  us  go  back  to  the  symptoms  of  radiation  sickness. 

Dr.  Burr.  Well,  first  of  all,  Doctor,  remember,  while  I am  a 
physician,  I am  in  research  primarily,  but  I will  go  ahead  and  talk 
to  you  about  symptoms. 

Mr.  Carter.  You  know  much  more,  of  course,  when  you  are  in 
research. 

Dr.  Burr.  We  mentioned  the  nausea,  the  vomiting.  Subsequently 
there  will  be  a fall  in  the 

Mr.  Carter.  How  about  nosebleed? 

Dr.  Burr.  You  might  see  it. 

Mr.  Carter.  No;  that  is  one  of  the  most  common  symptoms  of 
exposure. 

Dr.  Burr.  But  not  early.  When  the  platelets  have  fallen,  when 
the  platelets  have  been  depressed  enough  you  may  see  this. 

Mr.  Carter.  Yes,  you  would  expect  platelet  depression.  But  it 
comes  rather  early  after  exposure.  And  some  of  these  people  who 
were  at  Smoky  had  these  symptoms  after  their  exposure.  Of  course, 
there  were  several  exposures,  not  just  one.  I do  not  mean  to  refer 
just  to  the  Smoky  blast,  of  course,  as  there  were  several  blasts  and 
participants  showed  these  symptoms  at  that  time. 

You  are  familiar  with  the  Mancuso  study,  Doctor? 

Dr.  Burr.  Yes,  sir,  I am  familiar  with  the  Mancuso  study. 

Mr.  Carter.  Well,  tell  us  about  it,  if  you  are  familiar  with  it. 

Dr.  Burr.  Well,  I will  go  back  to  the  establishment  of  the  study. 
It  was,  as  I said,  a retrospective  study;  a followup  study  on  workers 
at  Hanford  and  at  Oak  Ridge.  The  study  was  initiated  with  a 
contractor,  who  was  Dr.  Mancuso,  who  first  established  that  it 
would  be  possible  to  do  such  a study,  and  then  commenced  the 
study.  It  has  subsequently  been  reassigned  and  will  be  continued  at 
Oak  Ridge,  at  the  Oak  Ridge-Associated  Universities;  and  also 
some  of  the  studies  will  be  continued  at  Hanford. 

Mr.  Carter.  Was  there  a Dr.  Sam  Milham  in  charge  of  this  study 
first? 
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Dr.  Burr.  No,  air.  Dr.  Milham  was  a member  of  the  Department 
of  Health,  I believe,  of  the  State  of  Washington.  He  was  not  associ- 
ated with  this  Btudy. 

Mr.  Carter.  Mancuso’s  study  did  show  an  increase  in  cancer 
deaths  among  workers  at  the  Hanford  facility;  is  that  not  true? 

Dr.  Burr.  Dr.  Weyzen  is  more  familiar  with  this  final  report,  and 
I will  ask  him  to  comment. 

Mr.  Carter.  I will  take  the  one  who  is  more  familiar. 

Dr.  Weyzen.  The  final  report  of  the  study  that  was  published  in 
September  or  October  of  1977  indicates  an  increase  in  various  types 
of  cancers. 

Mr.  Carter.  It  does  show  an  increase  then?  How  much  of  an 
increase? 

Dr.  Weyzen.  I do  not  know  the  percentages  right  now,  sir. 

Mr.  Carter.  Yes,  sir.  What  happened  to  the  Mancuso  study? 

Dr.  Weyzen.  The  contract  with  the  University  of  Pittsburgh  was 
terminated  on  July  31, 1977. 

Mr.  Carter.  Did  he  receive  a letter  before  he  had  thought  about 
retirement,  stating  that  he  would  have  his  contract  ended  because 
he  was  expected  to  retire? 

Dr.  Weyzen.  Dr.  Mancuso  was  informed  at  a meeting  in  March 
1975,  and  subsequently  in  a letter  of  January  1976,  that  his  con- 
tract would  be  terminated;  yes. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  Just  a couple  of  thoughts.  Mr.  Kerr,  you  are  a 
medicial  doctor,  or  what  kind  of  a doctor? 

Dr.  Kerr.  No,  I am  a physicist. 

Mr.  Walgren.  A physicist.  What  has  been  your  maximum  expo- 
sure, personally,  in  a year  in  terms  of  rem  on  the  5-rem  scale? 

Dr.  Kerr.  I think  the  maximum  exposure  in  my  personal  radi- 
ation history  is  about  2.  But  a fair  part  of  that  was  due  to  the  fact 
that  I lived  in  Los  Alamos,  N.  Mex.,  at  the  time  in  an  altitude  of 
7,000  feet,  and  received  on  the  order  of  30  millirem  a month  from 
the  natural  background. 

Mr.  Walgren.  How  about  the  other  gentlemen,  could  we  go  with 
maximum  exposure  per  year  in  rem? 

Mr.  Hollister.  Would  you  like  me  to  go  next? 

Mr.  Walgren.  Yes. 

Mr.  Hollister.  If  you  are  asking  about  my  maximum  exposure 
from  all  sources,  I do  not  have  the  slightest  idea  because  I never 
ask  my  dentist  what  I get  in  a mouth  X-ray;  I never  ask  my 
physician  to  tell  me  when  he  gives  me  a chest  X-ray,  I rely  on  his 
judgment. 

If  you  are  asking  what  I have  received  occupationally,  and  I have 
worked  at  Hanford  and  at  Livermore,  I have  not  the  slightest  idea 
there  either,  but  it  was  not  because  I was  not  told. 

Mr.  Walgren.  Why  was  it? 

Mr.  Hollister.  It  was  so  small  that  I probably  threw  the  pieces 
of  paper  in  the  wastebasket. 

Mr.  Walgren.  And  have  you  ever  been  at  any  incident  that  had 
an  exposure  of  some  magnitude  worth  recording  on  a badge? 

Mr.  Hollister.  That  has  been  called  to  my  attention,  you  mean? 

Mr.  Walgren.  Yes. 
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Mr.  Hollister.  To  my  knowledge  and  recollection,  no,  sir. 

Mr.  Walgren.  Going  down  the  line,  then. 

Dr.  Weyzen.  My  whole-body  exposure  is  about  4 Vi. 

Mr.  Walgren.  How  did  that  happen? 

Dr.  Weyzen.  Laboratory  exposures. 

Mr.  Walgren.  And  would  that  be  within  1 year? 

Dr.  Wkyzrn.  No,  that  is  over  the  period  of  10  to  12  years. 

Mr.  Walgren.  And  you  have  never  been  at  an  incident  worth 
recording  by  a badge? 

Dr.  Weyzen.  Pardon  me? 

Mr.  Walgren.  You  have  never  been  at  an  incident  worth  record- 
ing by  a badge  mechanism? 

Dr.  Weyzen.  Film  badges  are  worn  routinely  by  everybody  that 
has  a potential  for  exposure  to  radiation. 

Mr.  Walgren.  Yes? 

Mr.  Hollister.  Was  that  your  question  to  me? 

Mr.  Walgren.  Yes. 

Mr.  Holu8tbr.  I thought  your  question  was,  did  the  film  badge 
reading  ever  get  called  to  my  attention  because  someone  was  con- 
cerned. 

Mr.  Walgren.  I am  interested  in  what  your  personal  exposure 
has  been.  Here  we  are  concerned  about  people  receiving  5 rem  a 
year  and  we  are  wondering  whether  or  not  lower  radiation  levels 
are  possibly  dangerous.  Now  I am  interested  in  what  your  personal 
exposures  have  been  within  1 year’s  time,  having  worked  in  the 
occupation  that  you  have. 

Dr.  Kerr.  Might  I interject  a comment? 

Mr.  Walgren.  Yes. 

Dr.  Kerr.  There  are  at  least  two  gentlemen  with  me  here  who 
have  had  substantially  larger  exposures  as  participants  in  test 
operations.  If  you  would  like  to  hear  from  them,  in  order  to  get  the 
other  end  of  the  scale,  we  could  ask  them  to  testify. 

Mr.  Walgren.  That  would  be  interesting.  Let  us  go  down  the 
line. 

Dr.  Burr.  I could  not  give  you  the  answer  in  my  case  either 
because  I have  never  had  a film  badge  reading  in  an  amount  to 
give  me  concern.  I probably  have  had  more  exposures  around  medi- 
cal procedures  than  I have  had  in  the  lab. 

Mr.  Walgren.  I see.  Generally,  then,  your  experience  is  some 
exposure  to  radioactivity  and  a feeling  that  the  level  of  the  expo- 
sure to  which  you  have  personally  been  exposed  is  of  no  great 
concern  to  you. 

Dr.  Burr.  Yes. 

Mr.  Walgren.  I guess  I should  address  these  questions  to  Dr. 
Kerr.  Considering  the  Marshall  Islands  experience,  are  you  famil- 
iar with  the  research  that  has  been  done  on  the  population  of  those 
involved  in  the  exposure  in  the  Marshall  Islands? 

Dr.  Kerr.  No,  I am  not  personally  technically  familiar  with  it, 
but  there  are  people  here  who  have  closer  association  with  those 
followup  studies. 

Mr.  Waloren.  Which  one  would  that  be? 

Dr.  Kerr.  Dr.  Burr. 

Dr.  Burr.  When  I mentioned  Rongelap  and  Utirik,  those  are  the 
followup  studies  that  we  are  talking  about  in  the  Marshall  Islands. 
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Mr.  Walgren.  Now,  Utirik  is  one  island,  is  that  correct? 

Dr.  Burr.  That  is  right. 

Mr.  Walgren.  And  the  other  name  is  another  island? 

Dr.  Burr.  Rongelap  is  another  island. 

Mr.  Walgren.  What  was  the  maximum  exposure  on  Rongelap? 

Dr.  Burr.  I think  it  was  approximately  176  rem. 

Mr.  Walgren.  And  what  was  the  maximum  exposure  on  Utirik 
Island? 

Dr.  Burr.  That  was  much  lower,  approximately  15. 1 think  it  was 
actually  14. 

Mr.  Walgren.  Fourteen  rem.  Now,  what  have  been  the  findings 
in  terms  of  unusual  illnesses,  particularly  cancer,  in  relationship  to 
the  population  on  both  islands? 

Dr.  Burr.  As  I mentioned  previously,  the  findings  have  been 
principally  increases  in  thyroid  abnormalities,  and  these  have 
ranged  from  hypothyroidism  to  tumors,  benign  adenomas,  or  can- 
cers. 

Mr.  Walgren.  How  about  incidence,  numbers  of  occurrences?^ 
Let  us  take  the  high-exposure  island  first.  Do  we  know  how  many 
unusual  occurrences  we  found  on  the  high-exposure  island? 

Dr.  Burr.  Just  one  second,  I am  looking  at  a table  which  does 
give  you  that  information. 

I think  the  number  I am  looking  at  breaks  this  out  in  terms  of 
thyroid  cancer,  which  shows  in  this  particular  table  an  incidence  of 
7 thyroid  cancers,  in  the  exposed  population  of  243.  There  have 
been  more  thyroid  lesions  than  that. 

Mr.  Walgren.  That  is  7 out  of  243? 

Dr.  Burr.  Yes. 

Mr.  Walgren.  And  how  about  on  the  low-exposed  island,  Utirik, 
which  received  14  rem? 

Dr.  Burr.  Dr.  Weyzen  tells  me  there  have  been  three  on  Utirik. 

Mr.  Walgren.  Out  of  how  many? 

Dr.  Burr.  If  I can  introduce  one  more  individual,  Dr.  Victor 
Bond,  who  is  a physician  and  is  the  associate  director  of  Brookha- 
ven  National  Laboratory.  He  has  been  familiar  with  this  popuation 
since  they  were  exposed.  He  was  on  several  of  the  early  medical 
visits.  He  has  had  the  responsibility  for  the  medical  followup.  I 
think  he  can  give  you  better  statistics  than  I can. 

Mr.  Walgren.  Thank  you.  If  you  would,  Doctor,  just  sketch  out 
briefly  the  comparisons  between  incidences  on  the  high-exposure 
island  the  low-exposure  island. 

Dr.  Bond.  Yes,  sir.  The  total  numbers  first  on  Rongelap,  total 
number  exposed  was  64;  and  the  doses  to  the  thyroid  gland,  which  I 
believe  is  pertinent  here,  were  335  to  1,150  rad;  that  was  the  range. 

In  Utirik  the  total  number  of  those  exposed  was  158,  the  dose 
range  for  the  thyroid  was  30  to  95. 

The  latest  figures  with  respect  to  abnormalities  are  the  follow- 
ing: In  terms  of  actual  numbers  in  Rongelap  there  have  been  four 
thyroid  malignancies;  in  Utirik  there  have  been  three.  Malignan- 
cies of  the  thyroid  are  usually  accompanied  by  nonmalignant  thy- 
roid nodules.  In  this  case  there  have  been  zero  nodules  in  the 
Utirik  population,  but  a total  of  19  in  the  Rongelap  population. 

Mr.  Walgren.  Now,  focusing  on  the  cancers  themselves,  would 
you  characterize  the  comparison  between  the  high-exposure  island 
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and  low-exposure  island?.  You  would  expect  to  see  less  cancers  on 
the  low-exposed  island  than  you  have  actually  found? 

Dr.  Bond.  That  is  correct,  sir,  you  would  expect  to  see  fewer  than 
we  actually  saw. 

Mr.  Rogers.  Excuse  me,  I could  not  hear  the  answer. 

Dr.  Bond.  I am  sorry,  sir.  One  would  expect  to  see  fewer,  and  the 
numbers  that  we  have  at  the  present  time  are  more.. 

Mr.  Walgren.  And  so,  the  incidence  of  cancer  in  the  low-exposed 
population  is  in  this  instance  surprisingly  high. 

Dr.  Bond.  Surprisingly  high,  yes,  sir. 

Mr.  Walgren.  I wanted  to  go  back  to  perhaps  get  a direct  refusal 
from  Dr.  Kerr  to  give  us  his  own  opinion  on  whether  or  not  the 
exposures  caused  the  leukemia  that  Dr.  Carter  asked.  I do  so 
because  it  was  apparently  department  policy  that  you  were  unwill- 
ing to  give  us  your  personal  opinion  on  that;  is  that  correct? 

Dr.  Kerr.  No;  I would  very  much  like  to  correct  the  record  on 
that  point.  As  I mentioned  to  you  just  now,  I am  a physicist,  not  a 
medical  doctor.  I understand  as  a lay  person  with  respect  to  the 
question,  that  there  is  a connection  between  radiation  at  some  level 
and  leukemia.  But  I am  not  personally  knowledgeable  in  order  to 
respond  to  the  question  that  Dr.  Carter  asked. 

Mr.  Walgren.  You  have  no  opinion  one  way  or  the  other? 

Dr.  Kerr.  What  I said  was  that  I believe  radiation  and  leukemia 
are  linked  at  some  level  of  radiation  exposure.  What  I am  saying 
is,  that  I cannot  from  my  personal  knowledge  testify  as  to  whether 
the  cases  he  mentioned  were  caused  by  the  radiation  exposures 
measured. 

Mr.  Walgren.  Well,  from  a layman’s  standpoint  I really  believe 
that  what  we  have  in  this  record  is  a developing  evidence  of  low- 
level  radiation  being  possibly  a very  serious  hazard  to  health.  The 
people  that  have  been  involved  in  investigating  up  to  this  point 
nave  either  institutionally,  or  personally  certainly  not  been  suspi- 
cious; and  we  have  yet  to  find  one  that  would  state  that  he  really 
believes  that  this  low  level  radiation  warrants  tremendous  investi- 
gation. We  have  the  Department  of  Defense  allocating  one  person 
one-quarter  time. 

I personally  would  feel  much  more  comfortable  if,  Dr.  Kerr,  we 
had  somebody  in  the  capacity  of  supervising  this  kind  of  investiga- 
tion who  really  would  go  further  than  saying  they  have  no  opinion, 
but  were  skeptical  enough  to  really  suspect  that  something  adverse 
may  be  happening  here.  I do  not  see  that  in  the  panel  that  the 
Department  of  Energy  is  presenting  to  the  public,  and  I think  the 
public  deserves  more  than  that. 

Dr.  Kerr.  May  I respond  to  that? 

Mr.  Walgren.  Yes.* 

Dr.  Kerr.  I think  I tried  at  the  outset  to  make  clear  that  I was 
speaking  to  you  from  the  point  of  view  of  the  defense  program  part 
of  the  Department.  My  associates  here  have  told  in  some  detail  of 
some  of  the  health  research  they  sponsor  in  their  part  of  the 
Department. 

Your  inferring  from  my  words  that  I am  uninterested  in  the 
possible  connections  between  low-level  radiation  and  the  human 
health,  that  is  not  the  case  at  all.  I,  like  you,  share  a concern  for 
that.  I have  been  exposed  to  low-level  radiation,  as  many  people 
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have;  some  of  my  associates  here  have  been  exposed  rather  more.  It 
is  clearly  a concern  of  the  Department.  They  are  carrying  out  some 
projects  in  this  area  now.  Whether  our  response  is  sufficient  to  our 
new  perception  of  the  need,  as  perhaps  demonstrated  by  the  CDC 
studies,  is  a question  which  you  debate  and  decide.  But  we  are 
responding.  We  have  done  some  things  both  in  the  health  effects 
area,  and  by  increasing  our  activity  and  making  accessible  radi- 
ation exposure  data  from  the  past,  to  move  things  along.  It  is  an 
acceleration.  Whether  it  is  fast  enough,  or  not,  you  and  the  public 
will  judge. 

Mr.  Walgren.  Well,  let  me  just  go  to  the  depth  of  that  response. 
The  testimony  yesterday  was  that  if  the  CDC  gave  the  Department 
of  Defense  names,  they  would  then  provide  records  on  those  names. 
But  they  were  not  prepared  to  be  able  to  provide  the  CDC  any 
comprehensive  list  of  people  that  had  been  exposed,  from  their  own 
records. 

Now  you  testify  today  that  an  incomplete  review  of  available 
records  revealed  about  900  test  participants  that  exceeded  the  per- 
missible exposure  amounts  for  whole-body  penetrating  radiation. 

Now,  I would,  I guess,  like  to  know  from  the  public’s  point  of 
view,  what  would  it  take  to  make  a complete  review  of  available 
records;  is  that  beyond  the  Department's  capability? 

Dr.  Kerr.  We  are,  in  the  Department  of  Energy,  reviewing  our 
records,  and  stand  ready  to  make  all  the  records  we  have  available 
to  CDC,  which  has  as  yet  not  requested  them. 

Mr.  Walgren.  You  have  names  and  exposure  records  for  900,  I 
take  it,  that  you  referred  to  on  page  12  of  your  testimony. 

Dr.  Kerr.  The  answer  is  yes  to  the  900.  But  beyond  that,  I 
testified  earlier,  that  we  have  347,640  records  from  continental  U.S. 
tests,  and  110,650  for  Pacific  test  operations. 

Mr.  Walgren.  Not  to  belabor  the  point,  how  did  you  find  900  out 
of  the  300,000  plus  164,000? 

Dr.  Kerr.  I am  told  simply  by  reviewing  the  reports  available 
now  in  our  files. 

Mr.  Walgren.  Have  all  the  files  been  reviewed? 

Dr.  Kerr.  No,  sir,  they  have  not  all  been  reviewed. 

Mr.  Walgren.  Can  you  tell  us  how  much  review  work  needs  to 
be  done  to  make  that  a complete  check? 

Well,  let  me  ask  you  this,  you  have  900,  how  many  of  the  450,000 
people’s  files  were  reviewed  to  pull  out  the  900  where  we  see  the 
exposures  exceeding  permissible  amounts?  What  percentage  of  the 
files  have  we  reviewed  to  get  900? 

Dr.  Kerr.  I am  told  85  or  90  percent.  The  gentleman  who  is 
providing  me  some  assistance  in  this  is  Bruce  Church,  he  is  chief  of 
the  Radiological  Safety  Branch  in  the  Nevada  Operations  Office.  It 
is  being  done  under  ms  cognizance  and  with  the  assistance  of  the 
contractor  REECO.  He  stated  that  he  thinks  about  85  percent  of 
the  records  have  been  reviewed.  That  the  completion  of  that  review 
would  take  something  on  the  order  of  a few  weeks  to  a couple  of 
months.  We  are  not  working  on  it  with  a fraction  of  one  man,  I 
might  add. 

Mr.  Walgren.  Can  you  give  me  an  estimate  on  how  much  effort 
has  gone  into  reviewing  85  percent  of  the  files? 

Mr.  Church.  In  terms  of  man-years,  that  kind  of  effort? 
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Mr.  Walgren.  Yes. 

Mr.  Church.  We  probably  had  this  past  year  2 to  4 man-years 
committed  to  that  kind  of  effort.  My  group  has  been  involved  for 
the  last  7 years  trying  to  organize  and  find  historical  records  and 
put  them  in  some  kind  of  order  so  that  they  might  be  used  for 
recalling  and  reviewing.  That  work  has  been  going  on  for  about  7 
years,  or  longer.  The  fact  is,  some  fragments  of  that  work  go  back 
to  the  1960’s. 

Mr.  Walgren.  But  in  the  last  year  four  men  on  the  outside  work 
on  this  over  the  year. 

Mr.  Church.  Approximately  four. 

Mr.  Walgren.  Approximately  four  men  over  the  year.  Well,  I~ 
can  only  say  if  you  are  saying  on  the  outside  you  will  be  able  to 
review  all  those  files  within  no  more  than  2 months,  that  informa- 
tion will  be  available  to  make  some  good  conclusions. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Would  you  report  to  the  committee  when  that  is 
completed,  when  you  anticipate  it  and  the  results? 

Dr.  Kerr.  Yes,  sir;  we  will  be  pleased  to  do  that. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  How  many  of  the  Marshallese  were  exposed,  Doctor? 

Dr.  Bond.  I am  sorry,  sir,  I did  not  hear  the  question. 

Mr.  Carter.  How  many  of  the  Marshallese  were  exposed  in  1954? 

Dr.  Bond.  The  total  number  on  Rongelap  is  64;  the  total  on 
Utirik  is  158. 

Mr.  Carter.  That's  64  plus  158.  How  many  have  cancer  of  one 
form  or  another,  thyroid  or  otherwise? 

Dr.  Bond.  On  Rongelap  the  numbers  with  thyroid  cancer,  the 
total  is  four;  on  Utirik  the  total  number  is  three.  Of  other  cancers 
that  have  been  associated  with  radiation  exposure,  there  has  been 
one  leukemia  on  Rongelap. 

Mr.  Carter.  So,  the  total  number  of  cancers  out  of  222  is  what? 

Dr.  Bond.  The  total  is  seven  of  the  thyroid  and  one  leukemia, 
that  is  eight. 

Mr.  Carter.  Eight.  That  would  be  an  incidence  of  roughly  . 4 
percent. 

Dr.  Bond.  Of  that  order. 

Mr.  Carter.  Yes,  sir.  Thank  you  very  kindly,  Mr.  Chairman. 

Mr.  Rogers.  Let  me  just  conclude  by  asking  you  to  furnish  for 
the  record,  if  you  would,'  please,  some  information;  and  we  may 
also  submit  some  questions  that  we  would  like  answered  for  the 
record,  too. 

Would  you  provide  for  the  record,  a description  of  each  of  your 
low-level  radiation  health  effect  studies  of  the  last  10  years;  the 
principal  researcher,  and  his  affiliation,  institutional,  depart- 
mental, or  agency? 

The  names  of  all  those  working  on  each  particular  contract  or 
project. 

[See  topic  A-7  DOE  responses  on  p.  448.] 

Mr.  Rogers.  We  would  also  like  to  know  of  any  history  of  previ- 
ous employment  with  AEC,  ERDA,  or  DOE,  and  the  dollar  amount 
by  year  of  each  research  contract. 
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Also,  we  would  like  to  have  DOE  conduct  and  provide  for  the 
subcommittee  a complete  current  review  of  the  medical  history  of 
the  900  involved  in  Baneberiy,  and  maybe  you  could  just  answer 
this  last  question  for  me  right  now:  Is  it  true  that  anyone  with 
security  clearance — for  instance  secret  clearance  or  classified  clear- 
ance even  though  they  may  have  that — cannot  get  any  particular 
information  on  these  records  unless  they  have  a contract  with  DOE 
or  DOD? 

Dr.  Kerr.  No,  sir,  that  is  not  true.  Specifically,  sir,  The  exposure 
records,  there  is  no  problem  with  acctess  there.  The  only  access  that 
is  protected  on  some  of  the  past  tests  is  the  actual  design  of  the 
device  and  some  of  the  data  on  how  it  worked. 

Mr.  Rogers.  What  about  fallout  levels,  is  that  classified;  would 
that  be  available? 

Dr.  Kerr.  I think,  sir,  with  respect  to  radiation  exposure  the 
fallout  can  be  made  available  as  well,  there  is  no  problem  with 
classification. 

Mr.  Rogers.  Thank  you  very  much. 

We  may  have  further  hearings  on  the  matter,  but  we  are  grate- 
ful to  your  for  being  here,  for  helping  the  committee.  We  appreci- 
ate your  presence.  If  you  could  get  for  the  committee  the  informa- 
tion we  asked  for  as  soon  as  possible,  we  would  be  grateful. 

Dr.  Kerr.  We  will  do  that,  sir,  and  thank  you  very  much. 

[Testimony  resumes  on  p.  461.] 

[The  following  questions  and  answers  were  submitted  for  the 
record:] 
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DOE  RESPONSES  TO  QUESTIONS  PROM  SUBCOMMITTKB  ON  HEALTH  AND  THE  ENVIRONMENT 


Question*  Status 


A-l . 

The  complete  list  of  606  announced  tests  was 
provided  to  the  Committee  on  January  26,  1978 
and  is  in  subcommittee  file 

A-2. 

Response  provided  February  14 

A-3. 

Response  provided  February  8 

A-4. 

Partial  answer  to  be  provided  at  February  14, 
1978,  hearing,  further  Information  by  March  29 

- A-5. 

Response  provided  February  14 

A-6. 

Exposure  record  totals  provided  to  Committee  on 
January  26,  1978,  further  response  February  8 

A- 7 . 

Partial  response  February  8,  completed  February  14 

A- 8. 

Response  provided  February  8 

A-9 . 

Information  will  be  provided  by  March  29,  1978 

A- 10. 

Response  provided  February-JB 

^Questions  A- 1.  through  A- 10.  were  derived  from  the  January  26,  1978,  hearing 
transcript j questions  B-l»  through  B-15.-  were  provided  in  writing  by  the 
Committee's  staff.  The  full  set  of  questions  was  an  attachment  to  the 
February  8,  1978,  letter  to  the  Committee. 


38-191  0-79-29 
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Topic  A- 2 


Q:  List  the  radiation  guidelines  which  were  applicable  to  each  test 

series. 


A:  The  attached  table  summarizes  the  whole-body  penetrating  radiation 

guidelines.  Those  guidelines  shown  for  the  Pacific  Test  series  were 
applicable  throughout  the  Joint  Task  Force.  Guidelines  for  onsite 
at  the  Nevada  Test  Site  were  applicable  to  all  personnel  who  were 
under  the  cognizance  of  the  AEC's  NTS  Test  Manager.  (DOD  Desert 
Rock  Exercise  participants  were  not  under  the  AECfs  cognizance  after 
1952.)  Exceptions  to  the  guidelines  were  authorized  under  special 
operating  circumstances  such  as  for  personnel  flying  cloud  sampling 
missions. 

Also  attached  is  a tabulation  of  the  various  radiation  standards  and 
guides  which  were  provided  by  the  national  and  international  bodies 
that  have  furnished  the  accepted  guidance  on  these  matters.  The 
exposure  criteria  U3ed  during  test  operations  were  derived  from  these 
standards  and  guides.  It  should  be  noted  the  3.0  R per  13  weeks 
adopted  in  1954  by  the  NCRP  and  In  1958  by  the  ICRP  was  a guide  con- 
sistent with  testing  operations  since  the  testing  series  conducted 
during  these  years  each  extended  over  4 or  5 months  so  that  3.9  R 
for  the  operation  was  comparable  to  or  lower  than  the  3.0  R per 
1 3 weeks . ^ 

EXPOSURE  CRITERIA 

(/LL  CRITERIA  ARE  WHOLE-BODY  RADIATION  EXCEPT  WHERE  OTHERWISE  INDICATED) 


CY 

SERIES 

0NS1TB* 

OFFSITE 

'46 

CROSSROAD* 

- 

- 

*48 

SANDSTONE* 

0.1  R/24  hr 

3.0  R/30  days  with  authorisation 

not  specified 

'51 

RANGER 

3.0  R for  seriesVSR  tot^l  for 

not  specified 

CREENHOUSE* 

5.0  * (or  .«!./'  J?j25tSart1' 

not  specified 

BUSTER/JANGLE 

3.9  R/13  weeks 

3 R/10  weeks 

'52 

TUMBLER/SNAPPER 

3.0  R for  aeries 

not  specified 

IVY* 

3.0  R/3  months 

not  specified 

'53 

UPSHOT/ KNOTHOLE 

3.9  R/13  weeks 

not  specified 

'54 

CASTLE 

3.9  R/ Operation 
.3  R/veek  for  13  consecutive 
wka.  up  to  7.8  R/Operatlon 

not  specified 

JTF-7 

'55 

TEAPOT 

3.9  R/ Operation 

3.9  R/yesr 

WIGWAM* 

3.9  R/ Prog ram 

20  R/Program  (hands  & feet) 
10  REP  beta 

20  REP  beta  (hands  & Feet) 

not  specified 

'56 

REDWING* 

7.0  R WB/Operatlon 

not  specified 

'57 

PLUMB BOB 

3.0  R-13  consecutive  weeks 

5.0  R/year 

3.9  R from  Operation 

*58 

HARDTACK  I* 

3.75  R-13  consecutive  weeks 
5.0  R-for  Operation 
5.0  R/yr. 

not  specified 

ARCUS 

- 

- 

HARDTACK  II 

3.0  Rem/qtr. 

5.0  Rem/yr. 

3.9  Rem  from  Operation 

♦61 

NOUGAT 

3.0  Rem/qtr. 

5.0  Res/yr. 

3.9  Rem  for  year 

♦62 

DOMINIC 

3.0  Rem/qtr. 

5.0  Rem/yr. 

not  specified 

*62 

STORAX 

3.0  Rem/qtr. 

5.0  Rem/yr. 

3.9  Rem  for  year 
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CY 

SERIES 

ONSITE* 

OFFSITE 

'62 

DOMINIC  11 

3.0  Rea/qtr. 

5.0  Rea/yr. 

3.9  Rea  for  year 
10.0  Rea/ 10  years 

*63 

NIBLICK 

n n 

H If 

'66 

WHETSTONE 

» ti 

If  M 

'65 

FLINTLOCK 

•i  n 

II  II 

*66 

LATCHKEY 

n H 

ll  If 

*67 

CROSSTIE 

II  M 

It  II 

*68 

BOWLINE 

H ii 

• 

If  II 

'69 

MANDREL 

if  ii 

fl  If 

*70 

EMERY 

if  •• 

fl  II 

‘71 

GROMMET 

n ii 

* 

*72 

TOGGLE 

•i  •• 

ft  II 

'73 

ARBOR 

ii  if 

It  II 

'74 

BEDROCK 

— 

3.0  Rea'/qtr. 

5.0  Rea/yr. 

3.9  Rea/yr. 

10  Rea/10  years 
170  aRea/yr.  general 
population 

'75 

ANVIL 

11  H 

it  ri 

*76 

FULCRUM 

3.0  Rea  WB  qtr.**  170  aR  WB/yr. 

5.0  Rea  WB/yr.**  500  aR  avg.  Thyroid /yr. 

5CN-18)  VB*  If  remedial  action  can 

be  taken 

10  Rea/cal.  qtr.*)  thvroId  0.5R  WB/yr. 

30  Rea/yr.*  j«Kin>  thyroid,  x 5R  Thyrold/yr. 

25  Rea/cal.  qtr.*]  b0ne 
75  Rea/yr.*  ] hands,  forearms, 

feet,  ankles 

Internal  exposure  limits  per 
Appendix  ERDAM  0524  1977 

'77 

CRESS ETT 

3.0  Rea/qtr. 

5.0  Rea/yr. 

170  aRea  avg.  WB/yr.  lge.  pop 
500  aRea  WB/yr.  (individual) 
500  aRea  agv.  Thyroid/yr. 

* Pacific  Test  Series 

Except  as  authorized  by  Manager 

#0n  certain  atmospheric  test  operations  exposures  above  the  listed  onsite 
exposure  criteria  vere  authorized. 
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Topic  A- 3 


Q Explain  the  situation  with  regard  to  personnel  exposure  records  as 
regards  their  completeness,  the  natter  of  DOD  exposure  Information 
In  the  REECo  file. 


A A list  of  the  number  of  personnel  exposure  records  maintained  by 

REECo  for  DOE/NV  was  given  to  the  Committee  by  Dr.  Kerr  during  his 

testimony  which  Included  qualifications  regarding  these  records. 

Expanded  qualifications  and  explanations  regarding  these  records  1 

are  aa  follows: 

a.  Prior  to  the  1956  Redwing  operation,  not  all  participants  in 
Pacific  test  operations  were  film  badged.  Usually  only  partici- 
pants who  entered  radex  (radiation  exclusion)  areas  were  film 
badged.  For  Redwing  and  subsequent  Pacific  testing  operations, 
all  teat  participants  were  provided  film  badges  by  Issuing  blocks 
of  numbered  badges  to  leaders  In  participating  groups  who  were 
in  turn  responsible  for  reissuing  them  to  their  pefsonnel  and 
assuring  return  of  the  badges  for  processing. 

b.  The  Pacific  records  were  compiled  from  several  sources  including 
test  operation  exposure  reports,  nontesting  period  Interim  reports, 
quarterly  records,  and  individual  film  badge  reports  in  some 
cases.  Thus,  several  records  for  the  s^me  Individual  may  appear 
in  a given  year.  Also,  since  not  all  participants  were  film 
badged  prior  to  1956,  not  all  personnel  who  may  have  been  exposed 
are  in  the  records  for  this  period. 

c.  Prior  to  1957  on  the  U.S.  continent,  not  all  participants  were 
issued  film  badges.  Thus,  for  1945  through  1956,  not  all  personnel 
who  were  exposed  are  In  the  records.  As  in  the  Pacific,  continent 
records  for  this  period  were  compiled  from  several  sources,  and 
more  than  one  record  for  an  Individual  may  appear  In  a given  year. 

d.  Beginning  January  1,  1957,  AEG  film  badged  all  personnel  who 
entered  the  NTS  with  a security  badge.  Thus,  all  NTS  personnel, 
including  1957  to  the  present,  who  entered  NTS  through  a security 
gate  were  required  to  wear  a film  badge,  and  each  person  appears 
only  once  per  year  in  the  records.  However,  moat  observers  who 
did  not  enter  test  areas  prior  to  and  including  1957  were  not 
issued  film  badges  and  do  not  appear  in  the  records. 

e.  Desert  Rock  troops  who  participated  in  NTS  exercises  during  1951, 
1952,  1953,  1955,  and  1957  did  not  wear  NTS  film  badges  except  for 
the  few  hundred  personnel  who  were  issued  NTS  security  badges. 

During  1951  and  1952,  Desert  Rock  troops  entering  test  areas  had 
been  issued  film  badges  by  the  Army  at  Camp  Desert  Rock  which  was 
off  the  NTS  several  miles  south  of  Camp  Mercury,  the  main  entrance 
to  NTS.  Troops  were  passed  through' the  security  gates  entering 
and  leaving  NTS  in  convoys  for  all  of  the  above  years  of  Desert  Rock 
exercises.  The  1951  and  1952  Desert  Rock  film  badge  results  were 
obtained  by  REECo  from  the  Lexington  Army  Signal  Depot  In  about 
1967  during  a project  Intended  to  centralise  weapons  testing 
exposure  records  in  one  file  at  NTS.  Thus,  these  records  are 
in  the  current  file. 

f . Desert  Rock  troops  participating  in  NTS  exercises  during  1953  and 
1955  were  convoyed  In  and  out  as  above  but  were  not  issued  one 
film  badge  per  Individual  by  the  Army.  Reportedly,  one  badge 
per  platoon  or  company  was  issued  by  the  Army  for  monitoring 
purposes.  Ve  do  not  believe  we  have  these  film  badge  results 

In  the  file,  but  ve  do  have  some  rosters  of  convoyed  troops  in 
our  archives,  which  are  currently  being  evaluated. 

g.  In  1957,  participating  Desert  Rock  troops  again  were  issued  film 
badges  at  Desert  Rock  by  the  Army  on  an  individual  basis.  In 
the  early  1970's  during  a reorganisation  and  automation  of  the 
records  system,  AEC  obtained  microfilms  of  about  20,000  records 
located  at. Lexington  Army  Signal  Depot,  ^nd  these  1957  records 
are  In  the  current  file. 
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h.  While  all  NTS  personnel  with  NTS  security  badges  have  been  required 
to  vear  film  badges  front  1957  to  the  present,  there  have  been  a 
few  instances  of  participants  flying  over  the  NTS  without  NTS  film 
badges  and  subsequently  receiving  radiation  doses  from  effluent 
clouds.  Some  of  these  personnel  wore  flln  dosimeters  from  another 
Installation.  Records  of  such  exposures  are  In  our  file,  but  the 
completeness  of  the  record  is  not  known.  A very  few,  perhaps 

10  or  20  personnel,  were  not  vearlog  dosimeters  or  we  have  not 
beeu  notified  of  their  exposures  for  inclusion  in  the  file. 

i.  All  of  the  exposure  records  are  on  file  in  a computer  and  in 
microfilms.  Programs  can  be  written  for  the  computer  which  will 
allow  retrieval  of  the  data  limited  by  the  *imount  of  identification 
Information  available  in  the  records. 

DOE  Intends  to  propose  by  publication  in  the  Federal  Register  a revision 
which  would  modify  its  Privacy  Act  System  MERDA-30U  to  add  additional 
routine  uses  for  Information  in  that  system,  i.e.  exposure  records. 

This  revision  would  permit  disclosure  for  certain  specific  purposes 
to  the  Department  of  Defense,  Center  for  Disease  Control  (HEW)  and 
National  Academy  of  Science. 


Topic  A- 4 

Q:  Advise  the  Cosraittee  about  BANEBERRY  followup  situation  including  the 

number  of  persons  still  employed,  what  is  being  done  about  their 
medical  followup,  what  is  being  done  about  followup  for  those  no 
longer  employed. 


A:  At  present,  the  identities  of  many  of  the  900  personnel  evacuated 

from  the  Area  12  vicinity  following  the  BANEBERRY  Event  have  been 
established.  Efforts  are  continuing  to  complete  this  identification 
through  housing  records,  job  assignment  rosters  and  time  card  records. 
In  the  process  of  completing  this  exercise,  we  will  learn  the  number 
of  these  lndlvludals  who  are  still  employed  in  weapons  testing  matters 
at  Nevada. 

As  indicated  in  testimony  on  February  14,  1978,  all  personnel,  who  are 
employed  by  DOE  or  its  contractors  in  activities  involving  potential 
exposure  to  radiation,  are  receiving  medical  surveillance  in  a program 
that  has  been  in  effect  since  1971.  At  this  time,  DOE  is  adopting 
the  policy  that  any  present  or  former  employee,  who  has  a documented 
past  radiation  exposure  from  nuclear  weapons  testing  above  the  cur- 
rent  guidelines  of  5.0  rem/year  or  3.0  rem/quarter,  and  who  did  not 
receive  medical  attention  comparable  to  that  now  provided  to  NTS 
workers,  is  offered  a medical  examination. 

A (Testimony  presented  on  February  14,  1978,  furnished  most  of- 

the  requested  information;  however,  some  additional  information 
now  is  available.)  - 

Based  upon  a careful  check  of  all  known  records,  there  were  873 
individuals  present  in  Area  12  of  the  NTS  during  the  BANEBERRY 
incident.  Out  of  these,  305  are  still  in  the  same  employment  as 
they  were  in  1970.  For  the  873  persons  who  were  present,  film 
badge  records  indicate  that  9 individuals  received  between  0.5 
rea  and  1.0  rea,  25  received  between  0.2  rem  and  0.5  rem,  and  114 
received  doses  between  0.03  rem  and  0.2  rem. 
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Topic  A- 5 

Q:  Explain  the  relationship  betveen  the  900  possible  exposures  on  BANEBERRY, 

the  66  who  had  detected  contamination,  and  the  3 leukemias.  Mention 
the  guidelines,  the  exposure  records,  and  the  results  of  scans  to 
determine  internal  exposures  and  vhat  has  been  done  about  followup. 


A:  a.  The  security-controlled  exclusion  area  for  the  Baneberry  event  at 

the  north  end  of  Yucca  Flat  and  the  NTS  did  not  Include  Area  12 
or  the  bypass  road  from  the  rest  of  NTS.  Personal  vehicles  and 
government  pickups,  sedans,  and  buses  were  used  by  workers  traveling 
to  work  In  Area  12  the  morning  of  the  Baneberry  event. 

Residents  of  the  Area  12  Camp  were  reporting  to  work  at  various 
Area  12  sites  or  tunnels,  awaiting  permission  to  reenter  the  Area  2 
construction  yard  In  the  exclusion  area,  or  reporting  to  other  NTS 
work  locations.  Thus,  with  no  mustering  or  accountability  system 
in  effect  for  personnel  in  Area  12,  we  can  only  estimate  that  ap- 
proximately 900  personnel  were  at  various  locations  In  Area  12  or 
on  their  way  to  and  from  work  locations  at  the  time  of  the  Baneberry 
event. 

Of  the  approximately  900  personnel  who  were  in  Area  12  or  who  ar- 
rived to  assist  in  the  evacuation,  the  number  who  were  in  the  ef- 
fluent cloud  which  moved  into  the  Area  12  Camp  is  uncertain.  Many 
personnel  were  working  underground  at  the  various  tunnels  and  some 
were  working  or  traveling  to  work  at  some  distance  from  Camp  12. 

When  the  evacuation  commenced,  some  personnel  had  left  Area  12  for 
other  NTS  locations.  Vehicles  evacuating  personnel  were  joined  in 
a convoy  in  Area  17  before  traveling  to  the  Control  Point  for 
monitoring  and  decontamination  as  necessary.  A total  of  475 
vehicles  were  monitored  at  the  Control  Point  on  the  day  of  the 
event  (by  security  personnel  count),  413  were  contaminated,  de- 
contamination and  release  of  380  was  accomplished,  and  33  vehicles 
were  impounded  pending  decay  of  radioactivity. 

Personnel  were  monitored  while  their  vehicles  were  monitored.  Per- 
sonnel with  detectable  contamination  were  taken  into  the  Rad-Safe 
Building  CP-2  for  additional  monitoring  and  superficial  decontam- 
ination including  brushing  and  use  of  tape  patches  to  remove  slight 
contamination.  Clothing  was  taken  from  106  persons,  and  these 
personnel  were  monitored  for  skin  and  hair  contamination,  decon- 
taminated by  showering  If  necessary,  and  provided  clean  clothing. 

Of  the  106  persons,  86  were  required  to  shower.  After  remonitoring, 
68  were  sent  to  Mercury  for  additional  decontamination  and  direct 
measurement  of  thyroid  radioactivity.  Urine  samples  were  taken 
and  analyzed  for  many  of  these  personnel.  Of  the  personnel  thyroid- 
counted  in  Mercury,  18  were  sent  to  EPA  in  Las  Vegas  where  vhole- 
boyd  counts  were  performed. 


b.  After  evaluating  all  film  badge  results,  thyroid  counts,  whole-body 
counts,  and  urine  sample  results,  it  was  concluded  that  no  Indivi- 
duals received  external  or  internal  dose  In  excess  of  the  AEC 
exposure  guides.  The  whole-body  penetrating  radiation  guides 
(AECM-0524)  during  Baneberry  were  3 rem  per  calendar  quarter  and 
5(N-18)  rem  per  year  (where  N is  the  person’s  age  in  years).  The 
guide  in  effect  f or  ^the  skin  of  the  whole  body  and  the  thyroid  was 
10  rem  per  quarter  and  30  rem  per  year. 

c.  Three  persons  known  or  purported  to  have  been  exposed  to  radioactivity 
from  the  Baneberry  event  have  repox tedly  contracted  leukemia.  In- 
formation concerning  these  Individuals  and  their  NTS  radiation 
exposure  records  is  summarized  below: 

(1)  H.  R.  Roberts,  a WSI  security  guard,  received  a total  of  300  mreo 
whole-body  penetrating  gamma  radiation  dose  and  no  other  dose  at 
NTS  from  1966  until  the  Baneberry  event  as  determined  from 
film  badge  dosimetry.  His  doses  from  exposure  during  the 
Baneberry  event  were  900  mrem  whole-body  gamma  (determined  from 
evaluation  of  his  contaminated  film  badge  which  indicated  1045 
mrem),  4435  mrem  beta  dose  to  the  skin  (Including  contamination 
darkening  of  the  dosimeter  film),  and  3680  mrem  to  the  thyroid. 

He  received  no  reportable  radiation  doses  at  NTS  after  the 
Baneberry  event  as  determined  by  film  badge  dosimetry. 
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(2)  W.  H.  Nunamaker,  a REECo  employee,  recleved  gamma  doses  at  NTS 
as  follows  and  no  other  doses  until  the  Baneberry  event: 


Year 

Dose  (i 

1958 

665 

1962 

1085 

1963 

380 

1966 

330 

1967 

40 

His  doses  from  exposure  during  the  Baneberry  event  were  105 
mrem  whole-body  gamma.  430  mrem  beta  dose  to  the  skin,  and 
650  mrem  to  the  thyroid.  He  received  no  additional  radiation 
dose  at  NTS  after  the  Baneberry  event. 

(3)  W.  C.  Reed,  a REECo  employee,  received  the  following  gamma  and 
beta  doses  at  NTS  prior  to  the  Baneberry  event: 


Year 

Gamma  (mrem) 

Beta  (mrem) 

1957 

1275 

1958 

115 

1962 

2025 

1963 

40 

1966 

3560 

6265 

1967 

495 

960 

1968 

310 

530 

1969 

i 1 

40 

He  received  no  reportable  radiation  exposure  from  the  Baneberry 
event  as  determined  by  film  badge  dosimetry.  He  was  not  among 
the  group  of  personnel  found  to  be  contaminated,  decontaminated, 
or  thyroid-counted  after  Baneberry.  His  total  dose  at  NTS  after 
Baneberry  was  40  mrem  gamma  determined  by  film  badge  dosimetry. 
It  is  noted  that  Mr.  Reed  is  known  to  have  been  working  in  the 
forward  NTS  area  during  Baneberry,  but  his  specific  work  loca- 
tion or  whether  he  was  in  the  Area  12-  Camp  is  not  known  at  this 
time. 


d.  One  person  known  to  have  been  in  the  Area  12  Camp  during  Baneberry 
contracted  lymphoma  and  is  now  deceased.  P.  A.  Crawford,  a REECo 
employee,  recleved  the  following  gamma  doses  prior  to  the  Baneberry 
event: 

Year  Dose  (mrem) 

1962  1225 

1963  455 

1965  240 

1966  145 

He  received  no  reportable  exposure  during  the  Baneberry  event.  Moni- 
toring personnel  found  a spot  of  contamination  on  one  sleeve  which 
was  removed.  His  clothing  was  not  removed,  he  was  not  required  to 
shower,  and  he  was  not  thyroid-counted.  His  total  exposure  at  NTS 
after  Baneberry  was  40  mrem  gamma.  It  is  noted  that  a REECo 
physician  is  of  the  opinion  that  the  lymphoma  existed  prior  to 
Baneberry,  based  on  results  of  a physical  examination  of  Mr.  Crawford 
some  two  months  before  Baneberry. 

e.  The  general  statement  can  be  made  regarding  medical  followup 
histories  that  we  have  not  conducted  medical  followups  of  persons 
exposed  during  Baneberry  because  none  were  exposed  in  excess  of 
the  established  AEC  exposure  standards.  There  existed  no  basis 
for  selecting  personnel  exposed  during  Baneberry  for  medical 
followups  when  a large  number  of  NTS  personnel  had  received  similar 
or  larger  doses  in  the  past  without  medical  followups. 

However,  DOE/NV  will  make  a concerted  effort  to  determine  the  names 
of  as  many  personnel  as  possible  who  were  exposed  during  Baneberry, 
and  institute  a medical  followup  program  for  any  of  these  personnel 
exposed  above  the  guideline  levels. 
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Topic  A.-6 


Q Clarify  for  the  record  the  numbers  and  status  of  participants  at 
NTS  tests  (also  Pacific).  Try  to  provide  a breakout  of  military. 
Clear  up  the  point  of  multiple  dosimetry  records. 


A The  Information  listed  for  Question  A-3.  clarifies  the  numbers  of 
participants  at  NTS  and  Pacific  tests  to  the  extent  of  exposure 
records  available  to  REECo.  We  are  unable  to  Identify  the 
military/clyllian  status  of  participants  at  this  time.  However, 
a current  dosimetry  records  project  includes  research  and  writing  of 
computer  programs  which  will  permit  retrieval  of  records  by  organi- 
zation within  each  year  for  those  years  where  this  identification 
information  is  la  the  records. 

This  computer  retrieval  primarily  is  Intended  to  separate  military  and 
civilian  personnel  where  possible.  However,  all  the  records  do  not 
identify  military  personnel  by  rank,  service  number,  organization, 
ship,  nr  location,  6r  by  other  means  which  would  allow  segregation  of 
records.  This  la  particularly  the  case  where  military  personnel  were 
assigned  to  work  under  civilian  testing  laboratories  and  are  identified 
under  those  organizations.  The  records  project  is  budgeted  for  this 
fiscal  year,  and  additional  funds  have  been  requested  for  the  next 
two  fiscal  years.  The  project  also  includes  compiling  a history  of 
personnel  dosimetry  for  all  nuclear  testing  in  the  Pacific  and  on  the 
U.S.  continent. 

A complication  in  the  existing  files  is  brought  about  because  of 
"multiple  dosimetry  records."  Essentially,  multiple  records  means 
that  one  individual  may  appear  more  than  once  per  year  in  the  Pacific 
records  and  in  NTS  records  prior  to  1957.  These  usually  are  not 
duplications,  but  represent  different  exposures.  For  example,  one 
individual  may  be  listed  for  a test  operation  period  and  for  an 
interim'  period  in  the  same  year,  or  for  each  calendar  quarter  in  a 
nontesting  year. 

It  bears  repeating  that  there  were  probably  many  military  personnel 
present  during  the  Pacific  test  series  for  whom  no  exposure  records 
appear  in  REECo  files. 


448 


Topic  A-7 

Q.  Sutinarlze  for  the  last  10  years  research  projects  by  year  which 
relate  to  low-level  radiation  effects  on  humans.  Indicate 
project  with  a brief  description,  dollar  level,  who  Is  doing  the 
project  and  of  what  agency. 


A.  The  following  studies  have  been  done  with  relation  to  biological 
effects  of  low  level  Ionizing  radiation  on  humans. 


Argonne  National  Laboratory  _ ($  In  Thousands) 

Radium  Studies  - A.  F.  Stehney  $2600 

A study  of  a large  group  of  people  that  acquired 
appreciable  body  burdens  of  radium  by  occupational 
exposure  and  from  medical  administration.  About 
four  years  ago,  a study  of  thorium  workers  were 
Initiated. 

Brookhaven  National  Laboratory 

Medical  Studies  of  Marshall  Islanders  - R.  fy.  Conard  420 

Follow-up  of  Marshallese  exposed  to  fallout  from 
nuclear  weapons  testing. 

Los  Alamos  Scientific  Laboratory 

Plutonium  In  Tissue  Study  - 0.  F.  Mclnroy  264 

Actual  measurement  of  tissue  depositions  of  plutonlun 
In  workers  to  verify  the  accuracy  of  estimated  body 
deposition  based  on  bioassay. 

Health  of  LASL  Plutonium  Workers  - G.  L.  Voelz  405 

Epidemiological  study  of  mortality  and  morbidity 
of  all  Pu-workers  In  the  U.S.  since  1944. 

Oak  Ridge  National  Laboratory 

Public  Health  and  Demographic  Studies  - D.  J.  Jacobs  75 

Mortality  trends  In  populations  surrounding  nuclear 
Installations. 

Pacific  Northwest  Laboratory 

Statistical  Health  Effect  Studies  - E.  Gilbert  100 

Analysis  of  the  mortality  of  Hanford  workers. 

Oak  Ridge  Associated  Universities 

Health  and  Mortality  Study  - E.  Tompkins  480 

Analysis  of  the  mortal  tty  of  Oak  Ridge  workers. 

Radiation  Emergency  Assistance  Center  - C.  Lushbaugh  741 

Center  for  treatment  of  radiation  accident  victims 
and  registry  and  follow-up  of  accidental  exposures 
over  25  rad. 

Hanford  Environmental  Health  Foundation 

Health  and  Mortality  Study  - B.  Breltensteln  135 

Record  collection  on  dosimetry  of  Hanford  workers. 

U.  S.  Transuranium  Registry  - B.  Breltenstejp 

Repository  for  health  and  exposure  data  for  persons 
occupationally  exposed  to  transuranium  elements. 
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Japan 

Radiation  Effects  Research  Foundation  - L.  Allen  6393^ 

Formerly  the  Atomic  8$mb  Casualty  Conmlsslon,  a 
follow-up  of  Japanese  survivors  In  Hiroshima  and 
Nagasaki. 

Nevada  Operations  Office 

Personnel  Exposures  at  Nevada  Test  Site  - REECO  250 

Central  repository  for  medical  and  exposure  history 
of  participants  at  weapons  test  site. 

St.  Mary's  Hospital  - Grand  Junction,  Colorado 

Uranium  Miner  lung  Cancer  Study  - G.  Saccomanno  — 120 

Followup  of  uranlun  miners  In  the  Colorado  Plateau; 
study  of  changes  In  sputum  cytology. 

University  of  Rochester 

Biological  Effects  of  Ionizing  Radiation  - L.  Hempelmann  52 

Project  Includes  medical  follow-up  of  25  plutonium 
workers  with  high  depositions. 

Brazil 

Studies  of  Population  In  High  Background  Area  - P.  Franco  14 

Studies  of  population  living  In  areas  of  high 
natural  background 

University  of  North  Carolina 

Chest  Fluoroscopy  and  Neoplasia  - M.  C.  Battlgelll  50 

Incidence  of  neoplasia  In  tuberculosis  patients 
subjected  to  repeated  fluoroscopy  for  pneiznothorax 
and  pneumoperitoneum 

University  of  Denver 

Cytogenetic  Study  of  Workers  Exposed  to  Radon-222 

and  Hutonlijm-239  - W.  F.  Brandom  110 

Study  of  chromosome  abnormalities  In  uranium  miners 
and  workers  In  Rocky  Flats 

University  of  Callfornla-Los  Angeles 

Radiation  Effects  on  Immunologic  Parameters  - T.  Maklnodan  203 

Late  radiation  effects  on  various  Immunologic 
parameters  in  Japanese  survivors 


Total  FY  1978  $ 12,652 


Q List  DOE  research  projects  conducted  during  the  last  10  years 
which  relate  to  low-level  radiation  effects.  Indicate  project 
with  a brief  description,  dollar  level,  who  is  doing  the  project 
and  at  what  agency. 


A partial  response  to  this  question,  which  was  furnished  on 
February  8,  1978,  described  the  projects  and  furnished  most  of 
the  requested  information.  Attached  is  a tabulation  by  year  of 
the  project  funding  over  the  past  ten  years.  This  should  be 
appended  to  the  February  8,  1978,  response  to  this  question. 
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2/9/78 


LOV  LEVEL  RADIATION  EFFECTS  ON  IIUMAMS 
(Dollars  in  thousands  - 6/0) 

Actual Estimate 


FY  1966 

FY  1969 

FY  1970 

FY  1971 

FY  1972 

FY  1973 

FY  1974 

FY  1975 

FY  1976 

FY  1977 

FY  1978 

ANL  - Sadia*  Studies  (Stehney )....* 

BNL  - Medical  Studies  of  Marshall 

8 0 

8 45 

$ 310 

i«» 

$ 881 

$ 1,436 

$ 1,925 

$ 2,121 

8 2,206 

8 2.398 

8 2,470 

8 2.600 

Islanders  (Coaard) 

124 

125 

143  * 

189 

216 

' 247 

287 

393 

390 

420 

LASL  - Plutonium  In  Tissue  Study  (Mclitroy) 
LASL  - Health  of  IASI  Plutonium  Workers 

0 

0 

O 

25 

37 

75 

95 

201 

223 

266 

264 

(Voels) ....•• 

ORNL  * Public  Health  and  Demographic 

0 

0 

0 

0 

0 

0 

0 

41 

54 

194 

405 

Studies  (Jacobs) 

PNL  - Statistical  Health  Effects  Studies 

0 

0 

0 

0 

0 

0 

0 

51 

65 

75 

75 

(Gilbert) 

0 

0 

0 

0 

0 

0 

0 

0 

100 

90 

100 

ORAU  - Health  and  Mortality  Study  (Tompkins) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

35 

480 

D.  of  Pittsburgh  - Health  and  Mortality 

Study  (Kancuso). *••••..... 

ORAU  - Radiation  Emergency  Assistance 

0 

94 

115 

79 

117 

192 

190 

213 

411 

0* 

0* 

Center  (Luahbeugh) 

0 

0 

0 

0 

0 

0 

0 

0 

398 

598 

741 

HEKF  - Health  and  Mortality  Study 

(Breitehsteln) 

HER?  - C.S.  Transuranium  Registry 

0 

0 

0 

68 

43 

60 

69 

84 

139 

135 

135 

(Breltenstein)..... 

5 

55 

75 

80 

82 

80 

61 

90 

111 

111 

240 

RERF  - Japan  (Allen) 

NVO  - Personnel  Exposures  at  Nevada  Test 

3,662 

3,821 

4,130 

4,516 

5,000 

5,535 

6,053 

7,376 

5,255 

6,311 

6,348 

Site  (KEECO) «... 

St.  Mary's  Hospital  - Uranium  Miner  Lung 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

250 

Cancer  Study  (Seccomenno).. •••••. 
U.  of  Rochester  - Biological  Effects  of 

0 

39 

30 

39 

39 

23 

, 39 

94 

149 

121 

* 120 

Ionizing  Radiation  (Hempelmann)  , . 
Federal  U.  of  Rio  de  Janeiro,  Bresil  - 
Studies  of  Population  in  High 

0 

0 

0 

42 

0 

40 

43 

50 

53 

66 

52 

Background  Area  (Franca) 

17 

23 

0 

11 

19 

3 

0 

7 

0 

0 

14 

U.  of  North  Carolina  - Cheat  Fluoroscopy 

and  Neoplaaia  (Bettigelll).. 

U.  of  Denver  - Cytogenetic  Study  of 

0. 

0 

0 

0 

15 

10 

60 

64 

50 

50 

50 

Workers  Exposed  to  Radon-222  end 

Plutonium- 239  (Brand ora) 

• 0 

0 

0 

0 

0 

0 

0 

0 

115 

144 

110 

U.  of  California  - Radiation  Effects  on 

Immunologic  Parameters  (Makinodan) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

203 

203 

812.607 

TOTAL 

$ 3,808 

$ 4,202 

$ 4.805 

$ 5,884 

$ 6,977 

$ 8.159 

$ 8.978 

810.764 

8 9.914 

811.259 

■Tranafarred  to  ORAU,  above. 
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Topic  A-8 


Q.  Summarize  the  follow-up  being  done  for  natives  of  Rongelap 
and  Utlrlk  along  the  line's  of  the  Committee's  questions. 

A.  Compensation  has  been  arranged  for  certain  Inhabitants  of  the 
Marshall  Islands  through  the  following  two  bills*  copies  of 
which  are  attached: 

1.  Public  Law  8M85,  [H.R.  1988],  August  22,  1964,  authorized 
payment  by  the  Secretary  of  the  Interior  of  $950,000  less  legal 
fees  for  legal  services  to  the  82  Inhabitants  of  Rongelap,  or 
to  their  survivors,  affected  by  radiation  exposure  sustained 
following  the  thermonuclear  detonation  of  March  1,  1954.  Each 
exposed  Individual  or  his  heirs  received  approximately  $11,000 
as_  a lump  sum. 

The  people  of  Utlrlk  received  no  compensation  under  this 
legislation. 

2.  Public  Law  95-134  [H.R.  6550],  October  15,  T977,  authorized 
payment  by  the  Secretary  of  the  Interior  to  compensate  Inhabitants 
of  Rongelap  Atoll  and  Utlrlk  Atoll  for  radiation  exposures 
sustained  March  1,  1954- 


LAWS  OF  88TH  CONG^-2ND  SESS. 


Aug.  22 


PACIFIC  ISLANDS  TRUST  TERRITORY — CLAIMS  _ 

st 

PUBLIC'  LAW  88-485;  78  ST  AT.  608 
m.  r.  t»«n 

An  Act  to  provldo  for  tho  acttrcment  of  claim*  of  certain  resident*  of  th« 
Trust  Territory  of  the  Pacific  Islands. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
. States  of  America  in  Congress  assembled.  That: 

The  Congress  hereby  assumes  compassionate  responsibility  to  com- 
pensate inhabitants  in  the  Rongclap  Atoll,  in  the  Trust  Territory  of 
the  Pacific  islands,  for  radiation  exposures  sustained  by  them  as  a 
result  of  a thermonuclear  detonation  at  Bikini  Atoll  in  tho  Marshall 
Islands  on  March  1.  1054. 

Sec.  2.  There  is  authorized  to  be  appropriated  for  such  purpo.se 
out  of  the  Treasury  of  the  United  States  the  sum  9 1,3050.000  to  he 
expended  by  the  Secretary  of  the  Interior  (hereinafter  referred  to  ns 
the  "Secretary")  in  the  manner  hereinafter  provided.  After  deduct- 
ing the  amount  provided  for  in  section  6 hereof,  the  Secretary  shall 
pay  the  remainder  in  equal  amounts  to  each  of  the  affected  inhabit- 
ants of  Rongelap,  except  that  (a)  with  respect  to  each  such  inhabit- 
ant who  has  died  before  receipt  of  such  payment,  the  Secretary 
shall  pay  such  sum  to  the  heirs  or  legatees  of  such  inhabitant, 
and  (b)  with  respect  to  any  such  inhabitant  who  Is  less  than  twenty- 
one  years  of  age  or  who  has  been  adjudged  Incompetent  or  insane, 
payment  shall  be  made,  in  the  discretion  of  the  Secretary,  to  a 
parent,  relative,  other  person,  or  institution  for  his  benefit. 

Sec.  3.  The  Secretary  shall  £ivc  advice  concerning  prudent  finan- 
cial management  to  each  person  receiving  a payment  pursuant  it# 
this  Act,  to  the  end  that  each  such  person  will  have  information  as 
to  methods  of  conserving  his  funds  and  as  to  suitable  objects  fur 
which  such  funds  may  be  expended. 

Sec.. ‘4.  A payment  made  under  the  provisions  of  this  Act  shall  be 
In  full  settlement  and  discharge  of  all  claims  against  the  United 
States  arising  out  of  the  thermonuclear  detonation  on  March  1, 1954. 

Sec.  6.  The  Secretary  is  authorized  to  pay  reasonable  attorney 
fees  for  legal  services  rendered  on  behalf  of  thrpeople  of  Rongclap 
prior  to  the  date  of  enactment  of  this  Act.  Such  fees  shall  bo  paid 
out  of  the  fund3  authorized  to  be  appropriated  in  section  2 of  this 
Act,  but  the  total  of  such  fees  paid  shall  not  exceed  5 per  centum 
of  the  appropriated  funds. 

Sec.  6.  The  decisions  of  the  Secretary  in  carrying  out  the  pro 
visions  of  this  Act  shall  be  final  andhuot  subject  to  review. 

Approved  August  22, 1964. 
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PUBLIC  LAW  95-134)  [ Hi?.  6550);  Oct.  15,  1977 

AUTHORIZATION,  APPROPRIATION— 
UA  TERRITORIES 


For  Legislative  History  of  Act , set  p.  4544 

M Act  to  luthorln  certain  appropriations  for  the  territories  of  th#  United 
State*,  to  antand  certain  Act*  relating  thereto,  and  for  other  purpose*. 

Be  it  enacted  by  the  Senate  and  llouee  of  Rejgjteniativee  of  the 
United  States  of  America  in  Congress  assembled; 


TITLE  I 

Sec.  101.  {&)  Section  2 of  the  Act  of  June  30, 1954  (68  Stat.  330),  as 
amended,  is  further  amended  by  changing  “and  such  amounts  as  were 
authorized  but  not  appropriated  for  fiscal  year  1973,”  to  read  “and  such 
amounts  as  wero  authorized  but  not  appropriated  for  fiscal  years  1975, 
1976,  and  1977:  for  fiscal  year  197H.  $90,000,000;  for  fiscal  year  1979, 
$122,700,009;  for  fiscal  year  19S0,  $112,000,000;” 

(b)  Section  2 of  the  Act  of  June  30, 1954  (68  Slat.  330) , as  omended, 
is  further  amended  by  ( 1)  deleting ‘‘but  not  to  exceed  $10,000,000,”  and 
(2)  deleting  all  of  the  language  beginning  with  the  words  “which 
amounts  for  each  fiscal  year”  up  to  and  including  the  words  “calendar 
year  1974,”. 

Sec.  102.  Until  the  provisions  of  the  covenant  to  establish  a Com* 
mon wealth  for  the  Northern  Mariana  Islands  (90  Stat.  263)  have  been 
met  and  approved  as  required  in  section  1003(b)  thereof,  there  is 
hereby  authorized  to  be  appropriated  $13,515,000  for  the  government 
of  the  Northern  Mariana  Islands.  When  such  conditions  are  met,  the 
appropriations  authorized  in  article  VII,  section  704,  of  said  covenant 
snail  become  effective. 

. Sea  103.  For  the  rehabilitation  and  resettlement  of  Enewet&k  Atoll 
in  the  Trust  Territory  of  the  Pacific  Islands  there  is  hereby  authorized 
to  be  appropriated  $12,400,000  (July  1976  prices)  plus  or  minus  such 
amounts,  if  any,  as  may  be  justified  oy  reason  of  ordinary  fluctuations 
*n1?>ns*ruct'on  costs  as  ideated  by  engineering  cost  indexes  appli- 
ctble  to  the  types  of  construction  involved. 

Sec.  1W.  (a)  In  addition  to  appropriations  authorized  to  compen- 
sate inhabitants  of  Kongctap  Atoll  and  Utirik  Atoll  in  the  Trust 
Territory  of  the  Pacific  islands  for  radiation  exposure  sustained  by 
them  m a result  of  a thermonuclear  detonation  at  Bikini  Atoll  in  the 
Marshall  Islands  on  M uch  1,  1954.  pursuant  to  the  Act  of  August  22, 
1964  (78  Stat.  593),  effective  Octol*T  I,  1977,  there  are  authorized  to 
**  appropriated  such  amounts  as  may  be  necessary  to  carry  out  the 
provisions  of  this  section  and  the  Secretary  of  the  Interior  (Iveroafter 
this  section  referred  to  as  the  “Secretary ’’)  is  authorized  and 
oirfctetUo  make  the  payments  as  hereafter  provided  in  this  paragraph 
to  individuals,  or  to  their  heirs  or  legatees,  as  th©  caso  may  be,  wlto- 
?e!?  March  1,  1954,  residents  on  liongchp  Atoll  or  Utirik  Atoll 
m the  Marshall  Islands:  — ' - ' — — — 

(1)  The  Secretary  shall  pay  $23.iVX)  to  each  such  individual 
irom  wpnm the  thvrnuL  iriainl  or  a iicnroltbroma  in  (ho  neck 
^as  surgically  removed,  or  wIiQ,im_JevHoncd  hvnotrivronlism. 
°ri ni>ji vct5ps  a puliation- related  malignancy,  such  Icukomta, 
t*)~Tlic  Secretary  shall  pay  $Lwk)  (o  cacn  individual  wtio. 
on  such  date,  was  a resident  on  UtirucAtolfl 


Terri  tone*  of  the 
United  Stele*. 
AppropUtioo 
eolhotuaboo. 

Trust  Territory  of 
the  Pacific 
I deads. 

48  USC  1681 
note. 


Northern 
Marian*  hhnds. 
48  USC  1681 
note. 


E&eweUk  Atoll. 


Ron&elep  Atoll 
and  Utirik  AtolL 
Radiation 
victim*. 


Payment*  to  heir* 
or  legatee*. 


454 


Medio]  on  tad 


Cota. 


Report  to 

coagreoioail 

oonmitteo. 


Additional 

payment, 

Lniution. 


Roaeelap,  Utirik, 
aad  Bikini  Atoll*, 
turn  a for 
community 

purptw. 


Rnltt  and 
regulation*. 
Adjudicated 
claim*  and  final 
•ward*. 

SO  USC  app. 

2018. 


(3)  YThero  circumstances  warrant,  as  ho  shall  determine,  the 

Secret  try  shall  pay  an  Amount  not  in  excess  of  $3. 1.000  as  he  deter* 
mines  to  bo  an  appropriate  compassionate,  compensation  to  each 
such  individual  who  has  suffered  any  physical  injuiy;  or  harm 
from  * radiation-related  cause  but  who  is  not  an  individual 
described  in  pa  nigra  pit  (l ).  — 

(4)  In  addition  to  the  payments  provided  in  paragraphs  (1), 
(2),  and  {3)  of  this  subsection,  the  Secretary  snail  provide  l»v 

..  Appropriate  means  adequate  medical  care  and* treatment  for  anv 
person  who  has  a continuing  need  for  tho  care  and  treatment  o*f 
- any  radiation  injury  or  illness  directly  related  to  the  thermo- 
nuclear  detonation  referred  to  in  paragraph  (a)  of  this  section. 
The  costs  of  such  medical  care  and  treatment  shall  be  assumed 
by  the  Administrator  of  the  Energy  Research  and  Development 
Administration. 

(5)  Xot  later  than  December  31,.  IPSO,  the  Secretary  shall 
report  to  the  appropriate  committees  of  the  United  States  Congrr* 
for  their  consideration  what,  if  any,  additional  compassionate 
compensation  may  be  justified  for  those  individuals  contiuiiiriir 
to  suffer  from  injuries  or  illnesses  directly  related  to  radiation 
resulting  from  the  thermonuclear  detonation  referred  to  in  para- 
graph (a)  of  this  section. 

In  the  case  of  the  demise,  of  any  individual  entitled  to  receive  payment 
under  this  section  who  expires  before  receiving  such  payment,  t)>« 
Secretary  shall  pay  the  amount  which  that  individual  would  have  Urn 
entitled  to  receive  under  this  section  to  the  heirs  or  legatees  of  juo 
individual,  in  accordance  with  an  appropriate  method  of  distribute**, 
per  stirpes,  and  not  per  capita.  Where  tlic  demise  of  anv  individm! 
eligible  for  payment  under  paragra^i  '(1)  or  (3V_siu>ra  is  dinxih 
, related  to  the  thermonuclear  dctoiialian  ivreViy'il  to  in  paragraph  t*i 
of  ihts  secTion,  the  Secretary  may  make  an  ad d mo iii a 1 Vor 1 i passion  :i  i • 
payment  not  to  exceed  ^iW.YxjQto  the.  lie Tr^  or  lega tees  of  such  iiutt- “ 
nauaT.  In  dcterminmif  cue  amount  oTsucTT  pavTiUffH  I ln« • ' 
consider,  but  is  not  limited  to.  the  following:  any  payments  which  it- 
deceased -has  received  or  would  have  been  eligible  to  receive  under  tl»v 
section,  and  loss  of  support,  services,  or  contributions  to  the  heirs  t»: 
legatees.  • ^ 

(b)  For  the  use  of  each  of  the  island  communities  of  Itongd^i- 
Utirik,  and  Bikini  Atolls  thero  is  authorized  to  l>e  appropriat'd 
$100,000.  Such  funds  aro  to  be  paid  by  the  Secivtnry,  in  conjunct-* 
with  guidejines  to  be  established  by  the  High  Commissioner  of  f ' 
Trust  Territory  of  the  Pacific  Islands,  for  such  community  purj"** 
as  the  municipal  councils  of  such  island  communities  may ’direct. 

(c)  A payment  made  under  the  provisions  of  this  section  sh.til 
in  full  settlement  and  discharge  of  all  claims  against  the  United 
arising  out  of  the  thermonuclear  detonation  on  March  1, 10.1 1, 

(d)  Tire  decisions  of  the  Secretary  in  allowing  or  denying  any «!  • 
for  payment  under  this  section  shall  bo  final  and  conclusive  »ri 
questions  of  law  and  fact  and  not  subject  to  review  by  any  other  «*!;:>  * 
of  the  United  States,  or  by  any  court  by  mandamus  or  otherwise. 

(e)  The  Secretary  is  authorized  to  make  such  rules  and  reguhu 
as  he  determines  necessary  to  carry  out  the  provisions  of  this  ?«N  * * 

Sko.  105.  In  addition  to  amounts  heretofore  authorized  pursu  n*  - 
the  Microncsian  Claims  Act  of  1071  (H5  Stat.  00),  there  an*  In 
authorized  to  bo  appropriated  to  the  Secretary  of  the  Interior  * 
sums  as  inov  be  necessary  to  satisfy  all  adjudicated  claims  and  J- 
awards  made  by  the  Microncsian  Claims  Commission  to  date  ui.  ■ 
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title  I and  title  II  of  said  1071  Act,  for. full  payment  of  such  awards: 
provided)  That  no  sums  appropriated  pursuant  to  this  section  may  bo 
paid  on  awards  pursuant  to  tit>  I of  saul  10 7 1 Act  until,  subsequent 
to  the  date  of  enactment  of  this  l ction.  the  Government  of  Japan  has 

frovidod  to  tho  Government  of  the  Trust  Territory  of  the  Pacific 
stands  a contribution,  which  contribution  may  be  in  goods  and  serv- 
ices, which  has  a value  as  determined  by  the  Secretary  of  the  Interior 
equivalent  to  not  less  than  50  per  centum  of  the  total  awards  made 
pursuant  to  title  I of  said  1071  Act  less  $10,003,000  from  such  total: 
Provided  furfhrrt  That  prior  to  making  any  payment  on  an  award 
pursuant  to  either  title  I or  title  II  of  said’ 1071*  Act,  the  Secretary 
>liall  review  such  award  and  determine  whether  nnv  |K>rtion  of  such 
award  constitutes  interest  not  authorized  to  be  awovueu  under  the  snid 
1071  Act  and  shall  exclude  from  his  payment  such  amounts  as  he  deter- 
mines constitute  such  interest.  The  Secretary's  determination  of  the 
proportion  of  any  award  which  constitutes  such  interest  and  the  pro- 
portion which  constitutes  value  shall  be  final  and  shall  not  be  subject 
to  judicial  review. 

TITLE  II 

Sec.  201.  (a)  There  is  hereby  authorized  to  be  appropriated  to  the 
Secretary  of  the  Interior  (hereinafter  referred  to  as  the  Secretary), 
not  to'excocd  $15,000,000  for  a grant  to  the  Government  of  Guam  to 
assist  in  typhoon  rehabilitation,  upgrading  and  construction  of  public 
facilities,  and  maintenance  of  essential  services. 

(b)  Funds  provided  under  this  Act  may  be  used  by  Guam  as  its 
matching  share  for  Federal  urograms  and  services. 

(c)  Tho  Government  of  Guam  in  currying  out  the  purpose  of  this 
Act  may  utilize,  to  the  extent  practicable,  the  available  services  and 
facilities  of  agencies  and  instrumentalities  of  tho  United  States  Gov- 
ernment on  a reimbursable  basis.  Reimbursements  may  be  credited  to 
the  appropriation  or  fund  which  provided  the  services  and  facilities. 
Agencies  and  instrumentalities  of  the  United  States  Government  may, 
when  practicable,  make  available  to  the  Government  of  Guam  upon 
request  of  t h o Secret  ary  such  sc  r vices  and  f acil  it  ies  as  they  a re  eq  ui  pped 
to  render  or  furnish,  and  they  may  do  so  without  reimbursement  if 
otherwise  authorized  by  law. 

(d)  Tho  Secret anr  may  place  such  stipulations  as  he  deems  appro- 
priate on  the  uso  of  funds  appropriated  pursuant  to  section  301(a). 

Sec.  202.  Section  2 of  the  Guam  Development  Fund  Act  of  lDfiS 
(82  St  at.  1172;  4S  U.S.C.  IUS)  is  amended  by  changing  “Sec.  2.”  to 
‘‘Sec.  2.  (a)”  and  adding  at  tho  end  thereof  the  following  now  sub- 
section (b): 

“(b)  In  addition  to  the  appropriations  authorized  in  subsection 
(a),  $1,000,000  is  authorized  to  be  appropriated  to  the  Secretary  of 
the  Interior  to  bo  paid  to  tho  Government  of  Guam  annually  for  live 
fiscal  years  commencing  in  fiscal  year  107S  to  carry  out  the  purposes 
of  tins  Act.”  * 11 

Sec.  203.  The  Organic  Act  of  Guam  ($4  Stat.  304)  os  amended  (43 
U.S.C.  1421  et  seq.)  is  further  amended : 

(*) , V*  deleting  from  the  first  sentence  of  section  9-A (n) 
everything  after  the  words  “government  of  Guam”:  adding  a 
period  after  “Guam”;  and  inserting  the  following  sentence: 
“Effective  October  1,  1077,  the  salary  and  expenses  of  the  Comp- 
troller’s ofiice  shall  bo  paid  from  funds  authorized  to  be  appro- 
propriated  to  the  Department  of  the  Interior.”; 


SO  USC  *pp. 
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(b)  the  Act  of  June  30,  1034  (G8  Stat.  330)*  as  amended,  is 
further  emended  by  deleting  the  hstwintcnco  of  section  4(a) ; 

(c)  by  changing  the  period  nt  the  end  of  section  31(e)  to  a 
colon  and  inserting  the a following:  “Provided,  That  notwith- 
pending  any  other  provision  of  law,  the  Legislature  of  Guam 
fnay  levy  a separate  tax  on  nil  taxpayers  in  an  amount  not  to 
exceed  10  per  centum  of  their  annual  income  tax  obligation  to  the 
Government  of  Guam*”. 


Sec.  *204.  (»)  Not  withstanding  any  law  or  court  decision  to  the  con- 
trary, the  District  Court  of  Guam  is  hereby  granted  authority  and 
jurisdiction  to  review  claims  of  persons,  their  heirs  or  legatees,  from 
whopi  interests  in  land  on  Guam  were  acquired  other  than  through 
judicial  condemnation  proceedings,  in  which  the  issue  of  compensa- 
tion wa*  adjudicated  in  a contested  trial  in  the  District  Court  of 
Guam,  by  the  United  States  between  July  *21, 1044.  and  August  23, 1963. 
and  to  award  fair  compensation  in  those  cases  where  it  is  determined 
lea*  than  fair  market  value  was  paid  as  a result  of  (1)  duress, 
Unfair  influence,  or  other  unconscionable  actions, or  (2)  unfair,  unjust, 
and  inequitable  actions  of  the  United  States. 

(b)  Land  acquisitions  elTcctcd  through  judicial  condemnation  pro- 
cowlings  in  winch  the  issue  of  comixuLsation  was  adjudicated  in  a 
contested  trial  in  the  l)i>h  ict  Conti  of  Giuun, shall  remain  res  judicata 
and  shall  not  bo  subject  to  review  hereunder. 

(c)  Fair  compensation  for  purposes  of  this  Act  is  defined  as  such 
additional  amounts  as  are  necessary  to  effect  payment  of  fair  market 
value  at  the  time  of  acquisition,  if  it  is  determined  that,  as  a result  of 
duress,  gnfair  influence,  or  other  unconscionable  actions,  fair  market 
value  was  not  paid.  Interest  may  not  be  allowed  from  the  timo  of 
acquisition  to  the  date  of  the.  award  on  suck  additional  amounts  as 
may  bo  awarded  pursuant  to  this  section. 

(d)  The  District  Court  of  Guam  may  employ  and  utilize  the  services 

of  such  special  masters  or  judges  as  are  necessary  to  carry  out  the 
inter. tand  purposes  hereof.  < ; 

(e) i  Awards  made  hereunder  shall  be  judgments  against  the  United 

Stages. 


(f)  Attorney's  foes  paid  by  claimants  to  counsel  representing  them 
ipoy,  qot  exceed  5 per  centum  of  any  additional  award.  Any  agreement 
tot  he- contrary  shall  be  unlawful  and  void.  Whoever,  in  the  United 
States  or  elsewhere,  demands  or  receives  any  remuneration  in  excess 
of:  th^.  maximum  permitted  by  this  section  shall  bo  guilty  of  a mis- 
df-meAppr  and,  upon  conviction  thereof,  shall  bo  lined  not  more  than 
I&Q00  or  imprisoned  not  more  than  twelve  months,  or  both.  A reason- 
ed® attorney’s  fee  may  be  awarded  in  appropriate  cases. 

(c)  All  agencies  and  departments  of  the  United  States  Government 
6hall,  ui>on  request,  deliver  to  the  court  any  documents,  records,  and 
writings  which  are  pertinent  to  any  claim  under  review. 

Sec.  203.  There  is  hereby  authorized  to  Ikj  appropriated  to  the  Sec- 
retary of  the  Interior  such  sums  as  may  lx*  necessary  for  grants  to  the 
Government  of  Guam  to  meet  the  health  care  needs’  of  Guam,  but  not 
to  exceed  $23,000,000;  Provided , That  no  grant  may  be  made  by  the 
Secretary  of  the  Interior  pursuant  to  this  section  without  the  prior 
approval  of  the  Secretary  of  Health,  Education,  and  W’elfarc. 


TITLE  III; 


Sxc.  301.  (a)  Tho  He  vised  Organic  Act  of  the  Virgin  Islands  (C6 
Stat.  504)  as  amended  (43  U.S.C.  1599)  is  further  amended  as  follows; 
Delete  fcpnq  the,fi*st  sentence  of  section  17(a)  everything  after  the 
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words  "government  of  the  Viigin  Islands’*,  add  a period  after  “Virgin 
Islands"  and  insert  Ihe  following  sentence : "Effective  October  1, 1977, 
the  salary  and  expenses  of  the  Comptroller’s  office  shall  be  paid  from 
funds  authorized  to  be  appropriated  to  the  Department  of  the 
Interior.". 

(b)  Section  9(d)  of  tho  Revised  Oiganic  Act  of  the  Virgin  Islands  UfWativ* 

(68  Stat.  497 ; 48  U.S.C.  1541  et  scq.)  is  amended  by  insorting  immedi-  procedure, 
etely  before  the  period  at  the  end  thereof  the  following:  ",  unless  the  48  usc  1S75# 
legislature,  after  reconsideration  upon  motion  of  a member’ thereof, 

passes  such  items,  parts,  or  portions  so  objected  to  by  a vote  of  two- 
thirds  of  ell  the  members  of  the  legislature. 

(c)  Section  8 of  the  Revised  Organic  Act  of  the  Virgin  Islands 
(48  U.S.C.  1574)  is  amended  by  adding  at  tho  end  thereof  the  following 

new  subsection : ' „ 

“(f)  (1)  Tho  Legislature  of  the  Virgin  Islands  may  impose  on  the  Customs  duty, 
importation  of  any  article  into  the  Virgin  Islands  lor  consumption 
therein  a customs  auty.  The  rate  of  any  customs  duty  imposed  on  any  Rate,  limitation, 
article  under  this  subsection  may  not  exceed — 

"(A)  if  an  ad  valorem  rate,  6 per  centum  ad  valorem ; or 
* "(B)  if  aspccific  rate  or  a combination  ad  valorem  and  specific 
rate,  the  equivalent  or  6 per  centum  ad  valorem. 

"(2)  Nothing  in  this  subsection  shall  prohibit  the  Legislature  of  Duty-free 
the  Virgin  Islands  from  permitting  the  duty-free  importation  of  any  importation, 
article. 

"(3)  Nothing  in  this  subsection  shall  be  construed  as  empowering 
the  Legislature  of  the  Virgin  Islands  to  repeal  or  amend  any  provision 
in  law  m effect  on  the  day  before  tho  date  of  the  enactment  of  this 
subsection  which  pertains  to  the  customs  valuation  or  customs  classifi- 
cation of  articles  imported  into  the  Virgin  Islands.11. 

. . TITLE  IV 


Sec.  401.  The  Secretary  of  the  Interior  is  directed  to  submit  to  the 
Congress  not  later  than  January  1,  1078.  a report  on  Federal  programs 
available  to  the  territories  of  tho  United  States  indicating  in  such 
report  what  programs  are  available  to  each  territory,  what  additional 
programs  would  l>e  of  benefit  to  such  territory  if  made  available,  what 
changes  or  modifications  to  each  program  should  be  made  to  improve 
the  operation  and  effectiveness  of  each  urogram  and  the  estimated  costs 
of  such  piogrnm.  There  is  hereby  authorized  to  bo  appropriated  for 
fiscal  year  1978  $50,000  to  assist  the  Secretary  iu  the  preparation  of 
this  report.  * 

Sec.  402.  In  order  to  compensate  the  territories  of  Guam  and  the 
Virgin  Islands  for  unexi>cctcd  revenue  losses  occasioned  by  tho  Tax 
Reduction  Act  of  1975  and  the  Tax  Reform  Act  of  1970  there  is  hereby 
authorized  to  bo  appropriated  to  the  Secretary  for  grants  to  tho  govern- 
ment of  Guam  not  to  exceed  $15,000,000  and  after  October  1,  1977, 
for  grants  to  the  government  of  the  Virgin  Islands  not  to  exceed 
$14,000,000,  such  sums  bring  in  addition  to  those  previously  author- 
ized for  such  purposes. 

Sec.  403.  Effective  on  the  date  of  enactment  of  this  Act,  those  laws, 
except  for  any  laws  administered  by  the  Social  Security  Administra- 
tion and  except  for  incdicaid  which  is  now  administered’ by  the  Health 
Care  Financing  Administration,  which  are  referred  to  in  section  002 
(a)(1)  (except  for  the  reference  to  the  Microncsian  Claims  Act  of 
ml  (83  Stat.  96))  of  tho  Covenant  to  Establish  a Commonwealth  of 
the  Northern  Mariana  Islands  in  Political  Union  With  the  United 
States  of  America,  approved  by  joint  resolution  approved  on  March  24, 


Federal  programs, 
availability  to 
U.S.  territories. 
Report  lo 
Congress. 

43  CSC  1457 
note. 


Guam  and  the 
Virgin  Islands. 
26  USC  7651 
note. 

26  USC  1 note. 


43  USC  1681 
note. 


90  Sut.  268. 
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1076'*(9OStat  2G3),  and  502(a)  (2)  of  said  Covenant  shall  bo  applicable 
bVtho  territories  of  Guam  and  tho  Virgin  Islands  on  the  same  terms 
and  conditions  as  such  taws  are  applied  to  the  Commonwealth  of  the 
Kbrthorn  Mariana  Islands.  ' 


TITLE  V 


iJtoliV  Ato* 
4»VSC1409^ 


C£dS6tKJtftfoiTof' 


Allocation  of 
fund* 


i%>uUtjon»; 
tf indication  in 
Federal  Register. 


Ifilrtn. 


Sfcc.  50U  In  order  to  minimize  the  burden  caused  by  existing  appli- 
cation and  reporting  procedures  for  certain  grant-in-aid  programs 
available  to  tho  Virgin  Islands,  Guam,  American  Samoa,  the  Trust 
Territory  of  tho  Pacific  Islands,  and  the  Government  of  the  Northern 
Mirlana  Islands  (hereafter  referred  to  as  “Insular  Areas”)  it  is  hereby 
declared  to  bo  the  policy  of  tho  Congress  that: 

(a)  Notwithstanding  any  provision  of  law  to  the  contrary,  any 
department  or  agency  of  the  Government  of  the  United  States  which 
administers  any  Act  of  Congress  which  specifically  provides  for  mak- 
iffgrgrants  to  any  Insular  Area  under  which  payments  received  may 
loused  by  such  Insular  Area  only  for  certain  specified  purposes  (other 
tlfMI! direct  payments  to  class**  of  individuals)  may,  acting  through 
appropriate  administrative  authorities  of  such  department  or  agency, 
consolidate  any  or  all  grants  made  to  such  area  for  any  fiscal  year 
erven  rs. 

fb)‘  Any  consolidated  grant  for  any  insular  area  shall  not  bo  less 
(linn  iKe  sum  of  all  grants  which  such  area  would  otherwise  be  entitled 
to  receive  for  such  year. 

(c)  The  funds  received  under  a consolidated  grant  shall  be  expended 
ini  furtherance  of  the  programs  and  purposes  authorized  for 
any  of  the  grants  which  are  being  consolidated,  which  are  authorized 
under  any  of  tho  Acts  administered  by  the  department  or  agency 
making  tnc  gi  ant,  and  which  would  be  applicable  to  grants  for  such 
program*  ami  purposes  in  the  absence  6f  the  consolidation,  but  the 
Htsular  Areas  shall  determine  tho  proportion  of  tho  funds  granted 
wfiicli  shall  be  allocated  to  such  programs  and  purposes. 

(d)  Each  department  or  agency  making  grants-in-aid  shall,  by 
regulations  published  in  the  Federal  Register,  provide  the  method  by 
which  any  Insular  Area  may  submit  (1)  a single  application  for  a 
consolidated  grant  for  any  fiscal  year  period,  but  not  more  than  one 
fiVch  application  for  a consolidated  grant  shall  be  required  by  any 
department  or  agency  unless  notice  of  such  requirement  is  transmitted 

the  appropriate  committees  of  the  United  States  Congress  together 
with  ft  complete  explanation  of  the  necessity  for  requiring  such  addi- 
tional applications  and  (ii)  a single  report  to  such  department  or 
agency  with  respect  to  each  such  consolidated  grant:  Provided , That 
nothing  in  this  paragraph  shall  preclude  such  department  or  agoiuy 
from  proriding  adequate  procedures  for  nccoimting,  audiring.  evaluat- 
ing, and  reviewing  any  programs  or  activities  receiving  benefits  from 
any  consolidated  grant.  The  administering  authority  of  any  depart- 
ment or  agency,  in  its  discretion,  may  (i)  waive  any  requirement  t*”' 
matching  f units  otherwise  required  by  law  to  be  provided  by  ch* 


Insular  Area  involved  and  (ii)  waive  the  requirement^  that  any 
Insular  Area  submit  an  application  or  report  in  writing  with  respect 
to  any  consolidated  grant. 


Approved  October  15,  1977. 


LEGISLATIVE  HISTORY: 

HOUSE  REPORT  No.  9S-228  (Comm,  on  Interior  sod  Insulte  Aff«ir»). 

SENATE  REPORT  No.  95-332  (Comm,  on  Energy  sod  Natural  Resources). 
CONGRESSIONAL  RECORD.  Vo».  123  (1977): 

May  2.  compered  and  passed  House. 

Jolt  25,  considered  sad  passed  Senate.  amended. 

Sept  27,  House  agrted  bo  certain  Senate  amendments  with  amendments. 
Sept  28,  Stasia  concurred  in  House  amendments  with  an  amendment. 
Sept  29,  30,  House  concurred  in  Senste  smendment  with  » amendment 
Sept  30,  Senate  concurred  in  House  amendment 
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Topics  A- 9 

Q Report  on  the  total  exposure  record  level  and  findings  as  to  the 
total  over-exposures  observed.  Any  breakout  by  test  series  might 
be  helpful  if  such  a breakout  is  feasible  without  great  extra 
effort. 

Q How  many  people  suffered  excessive  radiation  exposures  in  the  Nevada 
testing  program  and  in  the  Pacific  testing  program  by  year  (1946  to 
present)? 


A (Information  has  been  obtained  in  response  to  Topic  A-9  and  in 
addition  to  our  previous  response  to  Topic  B-8a.) 

Based  upon  available  records,  there  have  been  a total  of  2156 
individuals.  Involved  in  testing,  for  whom  there  are  film  badge 
readings  of  whole-body  gamma  radiation  exposure  in  excess  of  the 
5 rem  per  year  guideline.  Of  these,  1860  exposures  occurred  in 
.connection  with  tests  in  the  Pacific,  and  296  of  the  exposures 
resulted  from  NTS  testing  activities. 

Below  is  a listing  by  year  (and  by  test  series  where  applicable) 
to  show  numbers  of  exposures  in  excess  of  the  exposure  guideline  of 
5 rem. 


1946 

(Trinity  Site) 

1 

1946 

Crossroads 

14 

1948 

(Pacific)  Sandstone 

7 

1951 

Ranger  (NTS) 

3 

1951 

Greenhouse 

307 

1952 

Tumbler-Snapper  (NTS) 

9 

1952 

Ivy 

18 

1953 

Upshot-Knothole  (NTS) 

61 

1954 

Castle 

1,049 

1955 

Teapot  (NTS) 

24 

1956 

Flintlock 

4 

1956 

Redwing 

378 

1957 

Plumbbob  (NTS) 

34 

1958 

Hardtack  (NTS) 

7 

1958 

Hardtack 

87 

1961 

Nougat  (NTS) 

107 

1962 

Nougat  (NTS) 

14 

1963  * 

(NTS)  Dominic 

9 

1964 

(NTS)  Whetstone 

2 

1965 

(NTS)  Whetstone 

21 

TOTAL 2,156 
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Topic  A-10 

Q.  Clear  up  the  record  about  health  effects  on  the  Marshallese 
as  regards  such  injuries  as  thyroid,  etc. 


A.  A report  entitled  rtA  Twenty-Year  Review  of  Medical  Findings 
in  a Marshallese  Population  Accidentally  Exposed  to  Radio- 
active Fa11out,,  by  R.  A.  Conard,  et  al  (BNL-50424)  has  been 
previously  provided  to  the  Subcommittee  staff.  The  report 
describes  the  medical  activities  and  the  findings  In  the 
study  population  for  the  period  1954-1974.  As  of  this  date, 
a total  of  four  cases  of  thyroid  cancer  among  Rongelapese 
and  three  cases  among  Utlrikese  have  been  observed  In  a 
population  of  243  exposed  Individuals.  All  cancers  have 
occurred  In  females. 

One  Inhabitant  of  the  Marshall  Island  exposed  to  fallout  died 
from  a myeloid  leukemia.  Since  completion  of  that  report  no 
additional  cases  of  leukemia  were  found.  Quite  clearly  the 
occurrence  of  one  case  might  be  due  to  chance  rather  than 
Irradiation.  No  excess  Incidence  of  other  forms  of  cancer 
has  been  observed. 

Since  1974,  a resident  DOE  physician  visits  Rongelap  and  Utlrik 
approximately  every  three  months.  An  exception  to  this  was 
during  1977  when  the  people  of  Utlrik  Indicated  the  DOE 
physician  was  not  welcome.  Recently,  however,  they  invited  the 
medical  team-to  resume  their  surveillance. 

Once  a year.  In  addition  to  these  quarterly  visits,  a larger 
medical  team  consisting  of  various  specialists  (endocrinologist, 
gynecologist,  hematologist,  pediatrician,  etc.)  goes  to  these 
islands  to  do  physical  exams  of  exposed  and  unexposed  populations 
on  Rongelap  and  Utlrik. 

The  observation  of  three  cases  of  thyroid  cancer  among  the 
Utlrikese  cannot  be  explained.  Compared  to  the  Rongelapese,  the 
estimated  exposure  of  the  people  of  Utlrik  was  ten  times  as  low. 
Also,  the  incidence  of  benign  nodules  in  the  people  of  Utlrik  Is 
very  low.  As  expected,  the  Incidence  of  benign  nodules  In  the 
Rongelap  is  high.  Interpretation  of  these  results  Is  complicated 
by  the  fact  that  the  natural  incidence  of  these  abnormalities  in 
the  Marshallese  Is  unknown. 

An  effort  will  be  made  In  1978  to  reassess  dose  estimates  for 
the  Utlrikese. 
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Mr.  Rogers.  Our  next  witness  will  be  from  the  Veterans  Admin- 
istration. We  have,  it  is  my  understanding,  Dr.  Paul  A.  Haber, 
Assistant  Chief  Medical  Director  for  Professional  Services,  the  Vet- 
erans Administration;  accompanied  by  Dr.  James  J.  Smith,  Direc- 
tor of  Nuclear  Medicine  Service,  Department  of  Medicine  and  Sur- 
gery; Sidney  J.  Shuman,  Chairman  of  the  Board  of  Veterans  Ap- 
peals; J.  C.  Peckarsky,  Director,  Compensation  and  Pension  Serv- 
ice, Department  of  Veterans  Benefits:  and  Dr.  William  C.  Moloney, 
director  of  the  hematology  division,  Peter  Bent  Brigham  Hospital, 
consultant  to  the  Veterans  Administration. 

We  welcome  you  gentlemen  to  the  committee  and  appreciate 
your  patience.  Considering  the  time  and  that  you  are  hungry,  we 
will  try  not  to  prolong  this  more  than  is  necessary.  Your  statement 
will  be  made  a part  of  the  record  in  full,  and  you  may  proceed  as 
you  desire. 

It  might  be  well  for  you,  Dr.  Haber,  to  identify  your  colleagues 
for  the  reporter  and  for  the  committee. 

STATEMENTS  OF  PAUL  A.  HABER,  M.D.,  ASSISTANT  CHIEF 
MEDICAL  DIRECTOR  FOR  PROFESSIONAL  SERVICES,  DE- 
PARTMENT OF  MEDICINE  AND  SURGERY,  VETERANS  ADMIN- 
ISTRATION, ACCOMPANIED  BY  SIDNEY  SHUMAN,  CHAIRMAN, 
BOARD  OF  VETERANS  APPEALS;  J.  C.  PECKARSKY,  DIREC- 
TOR, COMPENSATION  AND  PENSION  SERVICE,  DEPARTMENT 
OF  VETERANS  BENEFITS;  JAMES  J.  SMITH,  M.D.,  DIRECTOR 
OF  NUCLEAR  MEDICINE  SERVICE,  DEPARTMENT  OF  MEDI- 
CINE AND  SURGERY,  AND  WILLIAM  C.  MOLONEY,  M.D.,  DI- 
RECTOR, HEMATOLOGY  DIVISION,  PETER  BENT  BRIGHAM 
HOSPITAL  (MASS.),  CONSULTANT  TO  THE  VETERANS  ADMIN- 
ISTRATION 

Dr.  Haber.  Thank  you,  Mr.  Chairman. 

Mr.  Chairman  ana  other  distinguished  members  of  the  subcom- 
mittee, my  colleagues  and  I are  pleased  to  appear  before  you  today, 
to  discuss  matters  of  great  mutual  concern. 

I am  Dr.  Paul  Haber,  Assistant  Chief  Medical  Director  for  Pro- 
fessional Services  for  the  Department  of  Medicine  and  Surgery  of 
the  Veterans  Administration.  I would  wish  to  introduce  briefly 
each  of  the  gentlemen  from  the  Veterans  Administration  who  ac- 
company me. 

To  my  left  is  Dr.  James  J.  Smith,  Director  of  Nuclear  Medicine 
Service,  Department  of  Medicine  and  Surgery,  who  will  be  able  to 
respond  to  your  questions  respecting  radiation  and  nuclear  medi- 
cine concerns. 

Mr.  Sidney  J.  Shuman,  Chairman  of  the  Board  of  Veterans  Ap- 
peals, who  will  be  able  to  respond  on  the  appeals  process  on  com- 
pensation claims,  and  who  has  compiled  data  respecting  the 
number  of  appeals  cases  which  have  come  under  his  jurisdiction. 

Mr.  J.  C.  Peckarsky,  Director  of  Compensation  and  Pension  Serv- 
ice, who  has  also  compiled  data  respecting  thfunumber  of  claims 
that  have  been  filed  for  compensation  and  pension  with  the  Veter- 
ans Administration. 

Also  with  us  this  morning  is  Dr.  William  C.  Moloney,  director  of 
the  hematology  division  of  the  Peter  Bent  Brigham  Hospital  in 
Boston,  Mass.  Dr.  Moloney,  who  is  also  a professor  emeritus  at 
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Harvard  University,  is  a consultant  to  the  Veterans  Administra- 
tion and  has  done  a great  deal  of  work  in  this  area  of  radiation 
exposure  dating  back  to  the  ‘tests  in  the  Marshall  Islands  and 
subsequent  to  that. 

Mr.  RooERS.We  welcome  all  of  you  gentlemen  to  the  committee 
and  appreciateyour  presence. 

Dr.  Haber.  The  Veterans  Administration  has  long  been  actively 
involved  in  the  study  of  the  relationship  between  radiation  expo- 
sure and  resultant  injury  and  disease.  Two  of  our  most  important 
missions  are  to  compensate  veterans  for  disabilities  incurred  or 
aggravated  as  a result  of  their  active  military  sevice,  and  to  pro- 
vide the  best  possible  medical  care  for  the  treatment  of  these 
disabilities.  We  have  therefore  been  placed,  we  believe,  in  a unique 
position  to  observe  and  study  the  important  issues  under  considera- 
tion today,  and  I am  hopeful  it  will  be  shown  that  we  have  re- 
sponded by  shouldering  our  responsibilities  well. 

It  has  become  increasingly  clear,  both  before  and  as  a result  of 
testimony  brought  out  at  his  hearing,  that  many  imponderables 
exist  relating  to  the  number  of  exposed  persons,  the  extent  of 
exposure,  and  the  limits  of  safety  in  such  exposures.  My  agency 
stands  ready  to  cooperate  fully  in  the  obviously  necessary,  detailed, 
expeditious  studies  that  clearly  must  be  promptly  pursued.  I be- 
lieve we  have  carried  our  mission  in  the  Veterans  Administration 
with  compassion  and  equity  in  the  light  of  apparent  limitations  of 
our  technical  knowledge  as  of  this  time. 

Mr.  Rogers.  May  I interrupt  you?  Let  me  ask  you,  you  have 
resolved  the  privacy  problem  in  giving  the  records  to  CDC? 

Dr.  Haber.  We  stand  ready  to  cooperate  with  the  CDC  to  the 
fullest  extent  to  pursue  the  issues. 

Mr.  Rogers.  So,  there  is  no  longer  any  reason  why  they  cannot 
get  all  of  the  records? 

Dr.  Haber.  No,  sir.  We  have  had  communications  with  Dr.  Cald- 
well in  at  least  two  different  forms,  and  we  look  forward  to  cooper- 
ating with  him. 

Mr.  Rogers.  What  I am  asking,  they  may  now  obtain  all  of  the 
records  that  they  request? 

Dr.  Haber.  Yes. 

Mr.  Rogers.  Thank  you. 

Dr.  Haber.  While  we  are  very  much  aware  that  the  study  of 
radiation-related  diseases  is  a relatively  new  one  and  that  many 
uncertainties  remain,  the  Veterans  Administration  succeeded  in 
keeping  abreast  of  the  latest  scientific  developments.  Two  of  my 
associates  here  today,  Dr.  Smith  on  my  left  ana  Dr.  Maloney,  may 
be  accurately  described  as  recognized  experts  in  this  field. 

At  this  time  I would  like  to  introduce  Dr.  James  J.  Smith  to 
continue  the  testimony. 

Mr.  Roqers.  Very  well.  Dr.  Smith? 

STATEMENT  OF  JAMES  J.  SMITH,  M.D. 

Dr.  Smith.  Thank  you.  My  name  is  Dr.  James  J.  Smith.  I am 
Director  of  the  Nuclear  Medicine  Service  for  the  Veterans  Admin- 
istration, Washington,  D.C. 

In  evaluating  claims  for  service  connection  for  radiation  ityury 
or  disease,  the  Veterans  Administration  will  recognize  service  con- 
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nection  for  either  the  immediate  or  delayed  direct  results  of  ioniz- 
ing radiation.  We  recognize,  for  example,  that  there  is  a well- 
established  cause  and  effect  relationship  between  direct  exposure 
to  radiation  of  sufficient  intensity,  and  the  development  of  certain 
forms  of  leukemia.  This  was  proven  most  notably  by  the  after- 
effects on  the  nuclear  bombs  detonated  over  Hiroshima  and 
Nagasaki. 

Obviously,  in  determining  whether  a malignancy  is  or  is  not  the 
result  of  exposure  to  radiation  in  any  given  case,  the  more  that  can 
be  determined  about  the  nature  of  the  exposure  and  the  disease 
process  itself,  the  better.  Our  review  of  claims  based  on  such  expo- 
sure only  follows  detained  development  of  the  facts  and  circum- 
stances surrounding  the  exposure  peculiar  to  that  claim.  For  exam- 
ple, it  is  most  helpful  to  discover  the  distance  of  the  individual 
from  the  .center  of  an  atomic  blast,  since  it  is  known  that  beyond 
2,500  meters  from  the  blast — and  possibly  or  probably*  2,000 
meters— irradiation  effects  seldom  occur.  Neutron  effects,  if  such 
they  were,  do  not  occur  much  beyond  1,000  meters.  The  experience 
of  the  Japanese  bombings  has  shown  conclusively  that  the  direct 
blast  effect,  and  not  fallout,  causes  leukemia  when  the  individual  is 
close  enough  to  the  epicenter  to  be  affected. 

When  available,  the  film  badge  readings  of  exposed  individuals 
or  other  indicators  of  radiation  exposure  amounts  are  also  crucial 
in  establishing  medically  a probable  connection  between  radiation 
exposure  and  the  development  of  certain  forms  of  leukemia.  It  is 
known  that  these  film  badges  detected  gamma  rays,  and  that  neu- 
trons do  not  travel  at  all  as  far  as  gamma  rays.  Although  it  cannot 
be  said  that  there  is  a precise  threshold  below  which  radiation  does 
not  result  in  leukemia,  or  above  which  it  always  occurs,  the  pre- 
vailing opinion  among  experienced  and  competent  hematologists  is 
that  an  individual  would  need  an  exposure  of  75  to  100  rad — that  is 
75,000  to  100,000  millirad — to  become  the  victim  of  leukemia. 

While  every  effort  is  made  to  determine  the  type,  duration,  and 
cumulative  amount  or  radiation  in  each  case,  it  has  always  been 
our  policy-that  service  connection  may  be  established  without 
regard  to  the  length  of  time  between  suen  exposure  and  the  known 
onset  of  the  disease  process  if  the  disease  is  otherwise  directly 
traceable  to  the  effects  of  radiation  during  service.  Of  course,  it  is 
imperative  that  a discriminating  and  conclusive  diagnosis  of  the 
disease  be  made,  as  leukemia  and  other  malignancies  are  of  many 
types,  some  of  which  have  never  been  shown  to  result  from  radi- 
ation exposure. 

The  trained  adjudication  personnel  to  whom  the  Veterans  Ad- 
ministration entrusts  the  responsibility  of  ruling  on  claims  have 
access  to  the  best  medical  advice  available  anywhere.  Besides  their 
having  readily  available  the  many  medical  specialists  within  our 
own  agency,  working  agreements  also  exist  with  independent  medi- 
cal experts  who  are  nationally  known  in  the  field  of  nuclear  medi- 
cine and  radiation  biology,  wnose  opinions  are  frequently  solicited 
in  individual  cases.  The  Armed  Forces  Institute  of  Pathology  pro- 
vides, upon  request,  detailed  histological  analysis  of  available  tissue 
samples.  Those  personnel  whose  duty  it  is  to  make  the  decision  in 
individual  claims  are  instructed  to  do  so  with  compassion,  and  if 
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any  reasonable  doubt  is  found  to  exist,  it  is  by  regulation  (38  C.F.R. 
paragraph  3.102)  always  to  be  resolved  in  the  veteran's  favor. 

By  our  information,  there  were  some  174,000  veterans  who  par- 
ticipated in  atomic  tests  since  Project  Crossroads  in  Bikini  Atoll  in 
1946.  Since  December  1967,  the  regional  offices  of  our  agency  re- 
ceived for  rating  148  claims  for  injuries  resulting  from  radiation 
exposure  from  all  sources,  of  which  just  34  were  for  disease  claimed 
to  have  resulted  from  atomic  bomb  testing.  Of  these  34,  6 have 
been  allowed;  of  the  remainder,  13  had  no  diagnosis  of  disease,  and 
the  remaining  15  had  such  a diagnosis  but  were  denied.  A detailed 
compilation  of  these  statistics  is  attached  as  an  addendum — appen- 
dix I — to  this  statement  [see  p.  465). 

The  Board  of  Veterans  Appeals,  to  which  a veteran  may  file  an 
appeal  should  his  claim  be  denied  by  the  agency  of  original  juris- 
diction, has  been  keeping  statistics  on  radiation  exposure-related 
appeals  since  the  early  1970’s.  Of  the  83  such  claims  decided  on 
appeal,  51  involved  alleged  exposure  to  nuclear  fallout;  38  of  these 
cases  involve  the  issue  of  service  connection  for  cancer;  6 — 16  per- 
cent— were  allowed,  all  involving  leukemia,  and  4 allowances  were 
made  on  the  basis  of  exposure  to  radiation.  This  16-percent  allow- 
ance rate  compares  favorably  with  the  overall  allowance  rate  on 
appeals  of  all  kinds  to  the  Board  of  Veterans  Appeals.  A detailed 
breakdown  of  statistical  data  compiled  by  the  Board  is  also  at- 
tached as  an  addendum  to  this  prepared  statement — appendix  II 
[see  p.  468]. 

We  believe  that  this  agency’s  conscientious  efforts  to  fairly  re- 
solve the  issues  raised  in  these  claims  will  bear  public  scrutiny 
well.  In  each  case,  every  effort  is  made  to  reach  a just  conclusion 
within  the  limits  of  current  scientific  knowledge  ana  the  statutory 
authority  vested  in  us  by  Congress. 

Thank  you,  Mr.  Chairman,  for  affording  me  and  the  agency  I 
represent  the  opportunity  to  be  heard.  My  associates  and  I will  be 
more  than  pleased  to  entertain  any  questions  you  may  have. 

[Testimony  resumes  on  p.  471.] 

[Attachments  to  Dr.  Haber’s  and  Dr.  James  J.  Smith’s  prepared 
statement  follow:] 
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APPENDIX  I 


* THERE  HAVE  BEEN  APPROXIMATELY  174,000  VETERANS  ENGAGED 
IN  ATOMIC  TESTS  SINCE  PROJECT  CROSSROADS  ON  BIKINI'ATOLL 
IN  l«*4k. 

* CENTRAL  OFFICE  RECEIVES  RATINGS  OF  CLAIMS  FOR  INJURIES 
FROM  RADIATION  EXPOSURE  FROM  ALL  SOURCES. 

* RATINGS  HAVE  8EEN  RECEIVED  IN  PAST  10  YEARS  {SINCE 
DEC.  IU?>. 

* THESE  CASES  REPRESENT  DECISIONS  OF  ORIGINAL  JURISDICTION 
PRIOR  TO  ANY  APPELLATE  REVIEW. 

* OF  THE  m6  RATINGS , 34  WERE  FOR  DISEASE  CLAIMED  RESULTING 
FROM  A-BOMB  TESTING. 

* OF  THE  34  IN  A-BOMB  TESTS,  t HAVE  BEEN  ALLOWED. 

* OF  THE  34  IN  A-TESTS,  13  HAD  NO  DIAGNOSIS  AND  IS  WHICH 
HAD  DIAGNOSIS  WERE  DENIED. 

* b3  CLAIMS  FOR  DISEASE  RESULTED  FROM  IRRADIATION  AND 
OTHER  EXPOSURE. 

t OF  THE  1,3,  THERE-  WERE  25  CLAIMS  ALLOWED  AND  20  CLAIMS 
DENIED. 

s OF  THE  1,3,  THERE  WERE  21  CLAIMS  WITH  NO  DIAGNOSIS. 

* THERE  WERE  SI  CLAIMS  WHERE  NO  SPECIFIC  EXPOSURE  WAS  ALLEGED. 

* OF  THESE  51  CLAIMS,  35  CLAIMS  HAD  NO  DIAGNOSIS  AND  lb 
WERE  DENIED. 

* OF  THE  140  CLAIMS,  II,  WERE  DIAGNOSED  LEUKEMIA  AS  FOLLOWS: 

GRANULOCYTIC  LEUKEMIA  - b 
HAIRY  CELL  LEUKEMIA  - 2 
LYMPHOCYTIC  LEUKEMIA  - 3 
MYELOCYTIC  LEUKEMIA  - 2 
MYELOGENOUS  LEUKEMIA  - 2 
LEUKEMIA,  UNSPECIFIED  - > 
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* or  THE  lb  LEUKEHIA  CLAIM,  S WERE  DIAGNOSED  IN  VETERANS 
WHO  CLAIRE*  PARTICIPATION  IN  A-TEST  AND  11  FROM  ALL  OTHER 
CAUSES  OF  RADIATION  EXPOSURE. 

* OF  THE  S INVOLVED  IN  A-TCSTS,  3 WERE  ALLOWED  AND  e DENIED. 

* IN  1 CASE  DENIED,  VETERAN  CLAIM  HE  WAS  AT  DESERT  ROCK, 

NEVADA,  IN  1151,  BUT  HIS  PARTICIPATION  COULD  NOT  BE  CONFIRflED. 

* THE  OTHER  IS  THE  DONALD  £.  COE  CASE  CURRENTLY  UNDERGOING 
STUDY  BY  A SPECIALIST  AT  THE  ARHED  FORCES  INSTITUTE  OF 
OF  PATHOLOGY. 


SPDIATICN  EXPOSURE  OAP6 


tAxrber 

Percent 

A.  Total  number  of  cases  in  study 

148 

100.0% 

Cases  with  diagnosis 

79 

53.4% 

Cases,  no  diagnosis 

69 

46.6% 

B.  Cases  with  diagnosis 

79 

100.0% 

Allowed 

28 

35.4% 

Denied 

51 

64.6% 

C.  Total  cases  in  study 

148 

100.0% 

Claimed  A- test 

34 

23.0% 

Claimed  other  exposure 

63 

42.6% 

No  exposure 

51 

34.4% 

D.  Those  who  claimed  A- test 

34 

100.0% 

Allowed 

6 

17.7% 

Denied 

15* 

44.1% 

No  diagnosis 

13 

38.2% 

E.  Those  who  claimed  other  exposure 

63 

100.0% 

Allowed 

22 

34.9% 

Denied 

20 

31.8% 

No  diagnosis 

' 21 

33.3% 

F.  Those  where  no  exposure  alleged 

51 

100.0% 

Allowed 

0 

0% 

Denied 

16 

31.4% 

No  diaanoais 

35 

68.6% 

* These  15  cases  have  diabases  as  folkvst 

Brain  tumor  - 2 
Cancer  o f bladder  - 2 
Cancer  of  kidney  - 1 
Cancer  of  maxillary  sinus  - 1 
Cancer  of  pancreas  - 1 
Degenerative  Joint  disease  - 1 
Hairy  cell  leukemia  - 2 
Macular  degeneration  - 1 
l^elogenoue  leukemia  - 3 
ttyelana,  multiple  - 1 
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IN  SIMM* 


Total  Ohms 

148 

Allowed 

28 

18.9% 

Denied 

SI 

34.5% 

No  dia^oeis 

69 

46.6% 

Alleged  Exposure 

97 

65.5% 

No  Exposure  Shown 

SI 

34.5% 

OSES  DIKM36EP  IflUOCA" 

Nmtoer 


Cases  diagnosed  "Leukemia*  16 

Allowed  3 

Disallowed  13 

Claimed  A- test  exposure  5 

Claimed  other  exposure  11 

Claimed  A- best  exposure  5 

Allowed  3 

Disallowed  2 

Claimed  other  exposure  11 

Allowed  0 

Disallowed  11 


The  leukemia  cases  were  diagnosed  as  follows: 

Qranulocytic  leukemia  - 6 
Hairy  cell  leukemia  - 2 
lymphocytic  leiAemia  - 3 
Myelocytic  leukemia  - 2 
Myelogenous  leukemia  - 2 
Leukemia,  unspecified  - 1 


Percent 

100.0* 
18. 

81. 

31. 

68. 

100.0% 

60.0* 

40.0% 

100.0% 

0% 

100.0% 


22  22 
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* BVA  HAS  A RECORD  OF  83  CLAIMS  FOR  SERVICE  CONNECTION  FOR 

* 

DISEASES  ALLEGEDLY  DUE  TO  EXPOSURE  TO  RADIATION  FROM  VARIOUS  SOURCES 
IN  SERVICE. 

* 51  CASES  INVOLVED  CLAIMED  NUCLEAR  FALLOUT  EXPOSURE.  EIGHT  WERE  ALLOWED 
BUT  ONLY  FOUR  ON  BASIS  OF  EXPOSURE. 

* 38  OF  THE  51  CASES  INVOLVED  CANCER.  OF  THE  3B  CASES,  25  INVOLVED  LEUKEMIA. 
SIX  WERE  ALLOWED,  ALL  INVOLVING  LEUKEMIA,  BUT  ONLY  FOUR  ON  BASIS  OF 
EXPOSURE.  THE  REMAINDER  OF  THE  51  CASES  INVOLVED  MANY  OTHER  DISEASES 

(NON MALIGN ANT) . 

* 14  CASES  INVOLVED  IRRADIATION  BY  X-RAYS.  OF  THE  14  CASES,  11  INVOLVED 
CANCER  AND  OF  THESE  SIX  INVOLVED  LEUXEMIA,  WITH  ONE  ALLOWED. 

* NINE  CASES  INVOLVED  MICROWAVE  IRRADIATION  (RADAR).  FOUR  INVOLVED  CANCER 
WITH  ONE  BEING  LEUKEMIA  AND  IT  WAS  ALLOWED. 

* SIX  CASES  INVOLVED  HANDLING  RADIOACTIVE  EQUIPMENT.  OF  THESE  THERE  WERE 
THREE  CANCER  CASES  ALL  INVOLVING  LEUKEMIA  TWO  OF  WHICH  WERE  ALLOWED, 

BUT  ONE  FOR  REASONS  OTHER  THAN  EXPOSURE. 

* ONE  CASE  INVOLVED  DIRECT  EXPOSURE  TO  RADIOACTIVE  CHEMICALS.  THE  DISABILITY 
WAS  NOT  CANCER  AND  CLAIM  WAS  DENIED. 

* ONE  CASE  INVOLVED  EXCESSIVE  EXPOSURE  TO  SUNLIGHT.  THIS  WAS  A SKIN 
CANCER  CASE  AND  WAS  ALLOWED. 

* ONE  CASE  INVOLVED  ULTRAVIOLET  AND  INFRARED  TREATMENT.  DISEASE  WAS  NOT 
CANCER  AND  CLAIM  WAS  DENIED. 


CASES  DIAGNOSFD  LEUXEMIA 


Number 

Percent 

Cases  diagnosed  as  leukemia 

35 

100% 

Allowed 

10 

29% 

Denied 

25 

71%  * 

Claimed  A-test  exposure 

25 

71% 

Claimed  other  exposure 

10 

29% 

Claimed  A-test  exposure 

25 

100% 

Allowed 

6 

\ 24% 

Denied 

19 

C 76% 

Claimed  other  exposure 

10 

100% 

Allowed 

4 

40% 

Denied 

6 

.60% 

APPENDIX  II-2 


The  leukemia  cases  were  diagnosed  as  follows* 

myelogenous  - 4 
lymphatic  - 5 
myeloblastlc  - 2 
lymphocytic  - 3 
granulocytic  - 1 
myeloid  - 1 

reticuloendotheliosis  - 1 
.royelomonocytic  - 2 
myelocytic  - 4 
monocytic  - 1 
unspecified  - 1 


RADIATION  EXPOSURE  CLAIMS 


Number  Percent 


A.  Total  number  of  cases  in  study 

Cases  held  disability  unrelated  to  exposure 

Cases  held  no  significant  exposure  or  none 

B.  Total  cases  in  study 

Claimed  nuclear  fallout  exposure 
Claimed  X-ray  treatment 
Claimed  microwave  exposure  (radar) 

Claimed  handled  radioactive  equipment 
Claimed  direct  exposure  to  radioactive  chemical  1 
Claimed  exposure  to  excessive  sunlight  1 

Claimed  ultraviolet  and  infrared  treatment 

C.  Those  who  claimed  nuclear  fallout  exposure 

Allowed 
Denied 

(*  four  on  basis  of  exposure) 

Outside  medical  opinion  sought 
Cancer  cases 

D.  Cancer  cases  with  fallout  exposure  claimed 

Allowed 

(•four  basis  of  exposure) 

Denied 

Outside  medical  opinion  sought 
Leukemia  cases 

E.  Leukemia  cases  with  fallout  exposure  claimed 

Allowed 

(•four  on  basis  of  exposure) 

Denied 

Outside  medical  opinion  sought 
p.  Those  who  claimed  X-ray  treatment 
Allowed 

(•one  on  basis  of  exposure) 

Denied 

Outside  medical  opinion  sought 
Cancer  cases 


83 

100% 

56 

68% 

59 

71% 

83 

100% 

51 

61% 

14 

17% 

9 

11% 

6 

7% 

1 

**  1% 

T 1% 

1 

T 1% 

51 

100% 

*8 

14% 

43 

86% 

15 

39% 

38 

75% 

38 

100% 

•6 

16% 

32 

84% 

15 

39% 

25 

66% 

23 

100% 

•6 

24% 

19 

76% 

13 

52% 

14 

100% 

•2 

14% 

12 

86% 

8 

57% 

11 

79% 
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Number  Percent 


G. 

Cancer  cases  with  X-ray  treatment  claimed 

11 

79% 

Allowed 

1 

9% 

Denied 

10 

91% 

Outside  medical  opinion  sought 

6 

73% 

Leukemia  cases 

6 

55% 

H. 

Leukemia  cases  with  X-ray  treatment 

6 

100% 

A3  lowed 

1 

17% 

Denied 

5 

83% 

Outside  medical  opinion  sought 

3 

50% 

I. 

Those  who  claimed  microwave  exposure  (radar) 

9 

100% 

Allowed 

1 

11% 

Denied 

e 

89% 

Outside  medical  opinion  sought 

4 

44% 

Cancer  cases 

4 

44% 

J. 

Cancer  cases  with  microwave  exposure  (radar) 

4 

100% 

Allowed 

1 

25% 

Denied 

3 

75% 

Outside  medical  opinion  sought 

2 

50% 

Leukemia  cases 

1 

25% 

K. 

Leukemia  cases  with  microwave  exposure  (radar) 

1 

100% 

Al lowed 

1 

100% 

Denied 

0 

0% 

Outside  medical  opinion  sought 

1 

100% 

L. 

Those  who  claimed  handled  radioactive  equipment 

6 

100% 

Allowed  (*one  on  basis  of  exposure) 

*2 

33% 

Denied 

4 

67% 

Outside  medical  opinion  sought 

3 

50% 

Cancer  cases  (all  leukemia) 

3 

50% 

M. 

Leukemia  with  handling  radioactive  equipment 

3 

100% 

Al lowed 

*2 

67% 

(*one  on  basis  of  exposure) 
Denied 

Outside  medical  opinion  sought 

1 

33% 

3 

100% 

N. 

Those  claiming  direct  exposure,  excessive  sunlight 
exposure  or  ultraviolet  and  infrared  treatment 

3 

100% 

Allowed 

1 

33% 

Denied 

2 

67% 

Outside  medical  opinion  sought 

1 

33% 

Cancer  case 

0 

0% 
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Mr.  Rogers.  Thank  you  very  much. 

Dr.  Haber.  I would  at  this  time  like  to  introduce  Dr.  William  C. 
Moloney,  professor  emeritus  at  the  Harvard  Medical  School,  and 
director  of  the  hematology  division  of  the  Peter  Bent  Brigham 
Hospital  of  Boston,  Mass.  He  has  a short  statement  he  would  like 
to  read.  He  will  be  available  for  questions  on  the  hematologic 
aspects  of  this  problem,  sir. 

Mr.  Rogers.  Certainly.  Dr.  Moloney? 

STATEMENT  OF  WILLIAM  C.  MOLONEY,  M.D. 

Dr.  Moloney.  I have  submitted  the  written  statement,  and  could 
perhaps  even  abbreviate  it  [see  p.  473]. 

I am  a private  physician  and  I am  not  associated  with  any 
government  or  other  agency,  except  in  this  instance — my  first— as 
a consultant  to  the  Veterans’  Administration. 

I would  like  to  address  this  problem  as  a physician  trained  in 
hematology  and  practicing  it  for  40  years,  with  a special  interest  in 
leukemia.  I have  had  a rather  unusual  interest  in  leukemia  from 
the  standpoint  of  radiation  exposure,  and  in  1952  went  to  Hiroshi- 
ma and  stayed  there  for  2 years  as  a member  of  the  Atomic  Bomb 
Casualty  Commission,  its  Director  of  Research.  Following  this,  I 
came  back  to  the  United  States  and  was  made  a member  of  the 
Shields-Warren  Committee  on  the  Long-term  Effects  of  Ionizing 
Radiation  on  the  Blood  and  Blood-forming  Organs,  of  which  Dr. 
Cronkite  was  the  vice  chairman. 

Subsequently,  in  1960  and  1961,  I went  to  the  Marshall  Islands 
and  visited  Rongelap,  and  remained  there,  studying  those  natives 
as  a member  of  the  field  team.  I also  visited  Utirik,  which  is  about 
115  miles  to  the  west  of  Rongelap,  and  remained  there  to  study  the 
Utirik  natives. 

I was  particularly  interested,  of  course,  in  not  only  the  physical 
examinations,  but  I engaged  in  bone  marrow  studies,  cytogenetic 
studies,  that  is  the  chromosones  of  some  of  the  people  exposed.  I 
have  also  had  considerable  experience  as  a consultant  to  large-scale 
studies,  one  of  which  was  under  the  auspices  of  WHO,  the  World 
Health  Organization,  on  about  80,000  women  exposed  in  many 
large  cities  throughout  the  world  to  radiation  of  the  pelvis  from 
radium  and  X-rays;  and  another  very  large  study,  nearly  100,000 
people  who  were  given  relatively  low  levels  in  diagnostic  proce- 
dures. 

I am  also  very  well  aware  what  has  been  happening  in  more 
recent  Japanese  reports  from  my  original  contacts  with  the  atomic 
bomb  survivors. 

I am  particularly  anxious  to  furnish  this  committee  some  of  my 
views  on  the  hematologic  aspects  which  have  not  been  really,  I 
believe,  brought  out  here.  In  the  first  place  I would  like  to  point 
out  that  the  establishment  of  a diagnosis  of  leukemia  has  to  be  an 
exact  one.  There  are  certain  forms  of  leukemia  which  have  never 
been  known  to  be  attributable  to  radiation  exposure — that  is  a 
definite  fact,  chronic  lymphatic  for  one,  lymphoma,  lymphysar- 
coma,  which  have  been  mentioned  as  radiation  induced,  nave  never 
been  identified  in  any  large  series,  or  in  my  own  personal  experi- 
ence— 
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Mr.  Carter.  Excuse  me,  sir.  I would  like  for  you  to  repeat  that,  I 
did  not  understand. 

Dr.  Moloney.  I said  specifically  that  certain  forms  of  leukemia 
are  known  to  be  attributable  to  high  doses  of  radiation,  that  is  an 
unequivocal  fact.  But  certain  other  forms  of  leukemia,  hairy  cell 
leukemia  for  one,  and  all  forms  of  lymphosarcoma  which  become 
leukemic,  have  never  been  established  as  a result  of  any  amount  of 
exposure  to  radiation,  of  a.  civilian  in  Hiroshima  or  anywhere  else. 

Mr.  Carter.  How  long  have  we  known  of  hairy  cell  leukemia? 

Dr.  Moloney.  I beg  your  pardon? 

Mr.  Carter.  How  long  have  we  known  of  hairy  cell  leukemia? 

Dr.  Moloney.  I published  a paper  that  is  coming  out  in  the  next 
issue  of  the  American  Journal  of  Medical  Sciences;  there  are  22 
cases  that  we  have  observed  in  the  Peter  Bent  Brigham  Hospital 
during  the  last  4 or  5 years.  This  disease  had  not  even  been 
identified  up  until  about  8 years  ago,  or  10  years  ago. 

Mr.  Carter.  About  how  long  ago? 

Dr.  Moloney.  About  8 or  10  years  ago. 

Mr.  Carter.  I believe  you  are  wrong.  In  1958  it  was  first  identi- 
fied as  a separte  entity. 

Dr.  Moloney.  I will  not  quibble  with  it. 

Mr.  Carter.  You  need  not  quibble  because  that  is  correct.  I am 
sure  you  know  Dr.  Beck,  an  associate  of  yours  at  Harvard. 

Dr.  Moloney.  Yes. 

' Mr.  Carter.  All  right,  thank  you. 

Dr.  Moloney.  I just  want  to  establish  a few  hematologic  facts 
which  I think  are  very  important.  I am  very  impressed,  having 
listened  to  the  testimony  before  this  committee,  that  the  possibility 
has  arisen  that  lower  levels  of  radiation  than  most  of  us  have 
thought  to  be  leukemogenic,  may  well  be.  I think  it  is  of  extreme 
importance  that  this  committee  has  brought  out  this,  and  all  the 
agencies  involved  should  benefit,  not  only  the  veterans  but  the 
American  public  at  large,  and  the  scientific  community,  to  estab- 
lish unequivocally  by  the  most  fixed  standards  of  radiation  biology 
and  good  hematologic  standards  whether  this  is  actually  the  fact. 

Thank  you. 

[Dr.  Moloney's  prepared  statement  follows:] 
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STATEMENT  OF  WILLIAM  ' CURKY  MOLONEY,  M.D. 

Statement  on  Leukemogenic  Effects  of  Ionizing  Radiation 

William  Curry  Moloney, M.D. 

Professor  of  Medicine  Emeritus 

Harvard  Medical  School 

Director,  Emeritus,  Hematology  Division, 

Peter  Bent  Brigham  Hospital 

Boston,  Massachusetts 

The  following  opinions  are  based  on  my  forty  years 
experience  as  a specialist  in  hematology  with  a particular 
interest  in  leukemia.  During  my  career,  I have  taken  care 
of  hundreds  of  patients  with  leukemia  and  have  carried  out 
and  published  clinical,  laboratory  and  experimental  studies 
on  this  disease. 

For  the  past  24  years,  I have  been  especially  concerned 
with  investigations  on  the  cause  and  mechanisms  of  development 
of  leukemia.  In  March,  1952  I went  to  Japan  and  served  for 
two  years,  as  Deputy  Director  in  charge  of  Research  for  the 
Atomic  Bomb  Casualty  Commission,  During  this  period  I was 
author  or  co-author  of  five  papers  which  recorded  observations 
on  leukemia  occurring  in  atomic  bomb  survivors. 

Subsequently,  I continued  my  interest  in  radiation- 
induced  leukemia*  In  1957  I was  made  a member  of  the  national 
Academy  of  Sciences  Sub-Committee  on  the  Effects  of  Ionizing 
Radiation  on  the  Blood  Forming  Organs.  As  a result  of  this 
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Conudttee's  investigations  on  all  sources  of  radiation 
exposure!  a formal  report  was  submitted  to  the  government. 
Essential  conclusions  of  these  studies  were  also  published 
in  an  article  entitled  "Radiation  Leukeroogenesis:  An  Analysis 

of  the  Problem"  by  Cronkite,  Moloney  and  Bond  in  the  American 
Journal  of  Medicine,  Volume  28,  Pagea 673  to  682,  1960. 

I also  participated  as  hematology  consultant  to  Brook- 
haven  National  Laboratory  in  field  trips  to  the  Marshall 
Islands  in  1960  and  1961.  During  these  expeditions  I parti- 
cipated in  examinations  of  Marshallese  exposed  to  fallout  from 
the  hydrogen  bomb  detonated  on  March  1,  1954.  In  particular, 

I carried  out  cytogenic  and  morphologic  studies  on  the  bone 
marrow  of  Marshallese  natives.  I have  also  served  as  hematology 
consultant  on  large  scale  surveys  of  patients  who  were  treated 
with  radium  and  x-ray  for  pelvic  cancer  under  the  auspices  of 
the  World  Health  Organization  and  on  a survey  of  American 
patients  whd  were  given  low  level  doses  of  1131  radiation  for 
diagnostic  purposes. 

IXiring  the  past  twenty  years  and  continuing  to  the 

present  I have  engaged  in  experimental  studies  on  non-inbred 

and  Inbred  rats,  in  an  attempt  to  discover  the  mechanisms  of 
leukemia  induction  by  total  body  radiation  alone  and  in 

combination  with  chemical  agents.  A number  of  publica- 
tions have  resulted  from  these  research  studies. 
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From  my  •xtenaive'per zonal  experience  wit^h  over 
X000  caffes  of  leukemia  and  with  the  knowledge  of  the  findings 
of  the  atomic  bomb  aurvivore  along  with  the  reaulta  of  a 
number  of  surveys  carried  out  in  patients  exposed  to  diag- 
nostic and  therapeutic  radiation,  it  is  my  opinion  that 
acute  and  chronic  myelogenus  leukemia  may  be  induced  in 
some  individuals  exposed  to  high  levels  of  total  body 
radiation.  Leukemia  may  also  be  induced  by  therapeutic 
radiation  in  high  and  repeated  dosage  administered  to 
extensive  areas  of  bone  marrow.  1 firmly  believe  that  there 
is  no  scientific  evidence  that  low  levels  of  ionizing  radia- 
tion are  leukemogenic  in  man. 


Dr.  Haber.  Mr.  Chairman,  may  I make  a statement? 

Mr.  Rogers.  Certainly. 

Dr.  Haber.  I would  like  to  indicate  to  you  that  the  Veterans’ 
Administration  takes  this  matter  very  seriously,  are  encouraged  by 
the  testimony  delivered  at  these  hearings — we  have  been  in  attend- 
ance the  last  few  days — have  reenforced  our  resolve  to  be  as  help- 
ful as  we  can. 

I would  like  to  outline  to  you  very  briefly  what  we  propose  to  do. 

Mr.  Rogers.  Thank  you,  that  Would  be  helpful,  doctor. 

Dr.  Haber.  In  the  first  place,  we  will  of  course  cooperate  with 
the  Department  of  Defense,  the  Department  of  Energy,  the  HEW, 
in  the  researches  that  they  propose;  we  will  exchange  data  with 
them. 

Second,  we  are  a member  of  the  National  Council  of  Radiation 
Protection,  which  deals  with  other  forms  of  radiation  under  the 
Environmental  Protection  Agency,  trying  to  establish  maximum 
safe  doses  for  other  kinds  of  radiation,  particularly  diagnostic  X- 
radiation. 

Third,  my  office  is  preparing  a professional  services  letter  de- 
signed to  alert  all  physicians  in  the  Veterans’  Administration  as  to 
the  proper  procedure  to  be  used  in  the  diagnosis  of  early  leukemia, 
or  a preleukemic  phase,  for  patients  who  apply  to  us,  who  may 
have  been  exposed  to  one  of  these  test  shots;  and  to  tnr  to  solicit 
that  information  even  before  it  is  forthcoming  from  the  veteran 
applicant. 

And  finally,  we  will  establish  a task  force  within  the  agencv. 
Individuals  have  been  identified,  and  by  my  rough  calculation  talk- 
ing with  other  heads  of  the  agency,  some  20  individuals  have  been 
working  on  this  in  some  measure.  This  will  be  established  into  a 
task  force  where  responsibility  can  be  assigned^ 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes,  Dr.  Carter? 

Mr.  Carter.  Might  I make  a statement  here? 
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Mr.  Rogers.  Certainly. 

Mr.  Carter.  Dr.  William  Beck  provided  the  latest  edition  of  the 
textbook  "Hematology,”  just  published  a couple  of  months  ago  by 
McGraw  Hill.  Dr.  Beck,  as  I understand  it,  Dr.  Moloney,  is  the 
head  of  the  Hematology  Research  Laboratory  at  Harvard  Medical 
School. 

Dr.  Moloney.  I was  one  of- the  coauthors.  _ 

Mr.  Carter.  In  talking  with  Dr.  Cos  tan  W.  Berard  at  the  NCI, 
who  said  he  wrote  a chapter  in  "Hematology,”  he  indicated  to  my 
staff  that  about  2 percent  of  all  leukemias  are  hairy  cell  and  that 
he  knows  of  no  studies  having  been  done  of  irradiation  and  hairy 
cell  leukemia— no  studies.  Therefore  I submit,  no  one  could  make  a 
statement  that  this  was  caused  or  not  caused  by  radiation.  No 
studies  have  been  made  that  would  justify  such  a statement. 

Thank  you,  Mr.  Chairman. 

Dr.  Moloney.  Can  I answer  that? 

Mr.  Carter.  Yes,  sir,  and  I would  like  to  ask  you  one  question,  if 
I might.  May  I,  Mr.  Chairman? 

Mr.  Rogers.  Certainly. 

Mr.  Carter.  How  much  were  you  paid  for  coming  down  here, 
please,  sir? 

Dr.  Moloney.  I have  not  looked  at  the  fee  yet. 

Mr.  Carter.  Yes,  sir. 

Dr.  Moloney.  Will  you  let  me  answer,  please? 

Mr.  Carter.  Yes,  sir. 

Dr.  Moloney.  What  they  told  me — no  amount  of  money  could 
have  gotten  me  down  here;  frankly,  I came  because  I felt  it  was  a 
public  duty,  first.  Second,  they  gave  me  an  overall  fee  which  they 
said  would  cover  my  transportation,  my  stay  which,  incidentally,  it 
has  been  very  difficult  for  me  to  stay  over. 

Mr.  Carter.  Are  you  employed  by  the  Veterans’  Administration? 

Dr.  Moloney.  I am  getting  a total  fee,  when  this  is  all  done,  of 
maybe  $100  to  $160;  it  could  be  a little  higher,  I really  do  not  know. 

Mr.  Carter.  Yes,  sir. 

Dr.  Moloney.  It  is  a round  sum,  covering  everything.  I do  not 
consider  that  a great  deal  of  money  for  my  expertise,  first  of  all. 

To  answer  your  question  about  hairy  cell,  you  said  there  was  no 
information.  Well,  first  of  all,  it  is  an  extremely  rare  disease. 

Mr.  Carter.  It  is  my  understanding  that  about  2 percent  of  all 
leukemias  are  hairy  cell. 

Dr.  Moloney.  I am  not  interested  in  percent,  I will  tell  you  what 
my  private  knowledge  is,  and  I cannot  tell  you  anything  else. 

Mr.  Carter.  Yes,  sir. 

Dr.  Moloney.  In  600  cases  of  lymphosarcoma  in  the  last  11  years 
at  the  Brigham  we  saw  22  cases.  I would  say  the  incidence  is  about 
1 in  1 million.  So,  you  are  right,  nobody  has  a lot  of  information. 
But  none  of  those  cases  had  any  exposure  radiation  which  would 
incriminate. 

Second — and  I think  that  is  very  important — it  is  either  a "B”  or 
“T”  cell  disease,  which  is  not  related  to  any  myelogenus  tissue;  it  is 
more  related  to  the  lymphatic  tissue  because  none  of  these  tissues 
have  been  shown  could  be  leukemogenically  turned  on  by  radi- 
ation. Now,  that  is  a fact. 
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Mr.  Carter.  Mr.  Chairman,  I would  have  to  answer  that  by 
reading  directly  from  "Hematology.” 

Leukemic  Reticuloendothelioeis  (hairy  cell  leukemia)  was  first  described  as  a 
distinct  entity  by  Bouroncle,  Wiseman  and  Doan  in  1958.  It  is  a rare  but  important 
disease  that  is  often  difficult  to  differentiate  from  chronic  lymphocytic  leukemia. 

Now,  Mr.  Chairman,  I submit  that  this  man,  although  he  may 
have  been  and  probably  is  a great  scientist  at  Peter  Bent  Brigham 
and  Harvard,  puts  his  trousers  on  just  like  anyone  else.  He  said 
that  this  disease  had  not  even  been  identified  until  8 or  10  years 
ago  when,  in  fact,  it  goes  back  to  1958,  which  is  22  years.  I say  he 
should  have  known  this.  I could  not  regard  his  testimony  as  being 
definitive  in  this  area. 

Thank  you,  Mr.  Chairman. 

Dr.  Moloney.  Could  I answer  that,  please? 

Mr.  Rogers.  Yes,  sir.  Surely. 

Dr.  Moloney.  Well,  if  you  read  my  article  when  it  comes  out, 
you  will  find  out  that  we  had  recognized  hairy  cell  leukemia  within 
that  period,  and  the  disease  has  only  been  recognized  as  an  entity, 
and  you  are  now  retrospectively  going  back;  that  is  quite  easy  to 
do.  A lot  of  people  today  do  not  recognize  hairy  cell,  it  is  a difficult 
diagnosis. 

But  I think  we  now  have  markers  which  have  recently  been 
developed,  geneologic  markers,  that  clearly  distinguish  this  as 
either  a "B”_or  "T’r  cell— these  were  only  available  in  the  last  4 or 
5 years. 

Mr.  Carter.  Will  you  show  me  one  study  concerning  irrradiation 
and  hairy  cell  leukemia? 

Dr.  Moloney.  I will  tell  you  a number  of  studies  of  large  popula- 
tions in  which  no  hairy  cell  has  been  described. 

Mr.  Carter.  We  are  talking  about  studies  of  hairy  cell  leukemia 
and  radiation. 

Dr.  Moloney.  1 have  tried  to  explain  that  there  are  so  few  cases 
that  the  study  has  not  been  done.  But  the  alternative,  there  are  no 
studies  on  humans  exposed  to  radiation  where  hairy  cell  leukemia 
has  been  identified  as  radiation-produced. 

Mr.  Carter.  If  there  have  been  no  studies  made,  then  you  cannot 
make  the  statement  that  there  is  no  relationship  between  irradia- 
tion and  hairy  cell  leukemia. 

Dr.  Moloney.  I emphatically  do.  I emphatically  want  this  on  the 
record  that  I disagree  completely. 

Mr.  Carter.  Well,  I have  seen  this  done  before.  But  what  I say, 
is,  if  you  have  the  studies  concerning  humans  to  justify  your  state- 
ment, let  us  have  it. 

Mr.  Rogers.  Let  me  now,  if  I may,  get  to  some  of  the  cases  that 
have  been  handled  by  the  VA.  I think  you  said  six  claims  have 
been  allowed  from  blasts.  Could  you  tell  us  which  blasts  they  were, 
and  when  these  claims  were  filed,  and  the  names  and  the  dates  of 
those  tests  in  which  those  people  participated? 

Dr.  Haber.  I would  like  to  ask  Mr.  Peckarsky  to  answer  that. 

Mr.  Rogers.  Certainly.  Mr.  Peckarsky? 

Mr.  Peckarsky.  I would  have  to,  Mr.  Chairman,  furnish  the 
exact  identification  for  the  record.  The.  records  that  we  used  to 
compile  this  merely  derived  from  an  allegation  that,  “I  was  ex- 
posed to  a blast,”  and  we  accepted  that  for  putting  him  into  this 
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particular  category.  I think  we  can  possibly  identify  some  of  the 
blasts  that  they  alleged  to  have  been  exposed  to,  and  we  will  be 
glad  to  furnish  that  to  the  committee. 

Mr.  Rogers.  You  do  not  know  any  of  those  cases  now? 

Mr.  Peckar8ky.  No,  sir;  I do  not  have  any  individual  cases  with 
me  today. 

Mr.  Rogers.  What  were  the  exposure  levels? 

Mr.  Peckar8ky.  As  far  as  badge  readings?  I do  not  have  those. 

Mr.  Rogers.  How  did  you  make  your  judgment?  What  evidence 
do  you  require? 

Mr.  Peckarsky.  We  require  an  array  of  all  available  evidence. 
We  do  get  from  the  Department  of  Defense  the  badge  readings.  We 
do  examine  the  circumstances  of  service,  the  length  of  service,  its 
duration.  We  round  up  all  the  evidence  of  the  earliest  manifesta- 
tions of  any  symptomatology  that  can  possibly  be  attributed,  then 
we  usually  refer  the  entire  claims  record  to  our  medical  experts  for 
an  expression  of  opinion  as  to  reasonable  probability  of  relation- 
ship. 

So,  in  order  to  answer  your  question  definitively  I would  have  to 
call  in  all  of  the  individual  claims  folders  that  we  made  decisions 
on,  and  make  them  available  to  the  committee. 

Mr.  Rogers.  Well,  I presume  the  Board  of  Appeals  has  a rather 
consistent  pattern  of  advisers;  or  do  you? 

Mr.  Peckarsky.  I would  have  to  ask  Mr.  Shuman  to  answer  that. 


Mr.  Rogers.  I understand  all  of  these  had  to  be  granted  on 

appeal,  none  were  granted 

Mr.  Shuman.  I do  not  believe  that  is  right. 

Mr.  Peckarsky.  Four  of  these  six  were  granted  at  the  local  level, 
and  two  on  appeal. 

Mr.  Rogers.  I see. 


Mr.  Shuman.  We  granted  six  on  appeal,  Mr.  Chairman.  Those 
are  a different  group. 

Mr.  Rogers.  So,  12  have  been  granted? 

Mr.  Shuman.  If  our  records  are  as  complete  as  they  should  1^, 
we  know  of  109  that  we  have  records  of.  There  may  have  been 
more,  I really  do  not  know.  We  did  not  start  keeping  records  at  the 
Board  until  we  got  involved  with  the  AEC  on  a study  they  made  in 
connection  with  occupational  hazards  in  workers  in  radiation  in- 
dustries. That  was  back  in  the  early  1970’s,  I believe,  and  we 
furnished  them  copies  of  our  decisions  entered  in  all  radiation 
cases  after  we  had  taken  out  all  the  identifying  factors. 

Mr.  Rogers.  Did  you  grant  any  of  the  claims  from  people  that 
participated  in  the  A tests? 

Mr.  Shuman.  I can  run  through  this  and  maybe  I can  give  you 
that  in  a short  time.  I do  have  the  six  cases,  or  copies  of  the 
decisions,  I do  not  have  the  cases,  sir. 

Mr.  Rogers.  Well,  can  you  tell  us  how  many  participated  in  the 
A tests? 


Mr.  Shuman.  I would  have  to  look  at  them  one  at  a time,  I do 
not  have  them  cagegorized;  but  I do  have  them  here. 

One  case  involved  a bomb  test  in  June  1945. 

Mr.  Rogers.  Which  test  was  that? 

Mr.  Shuman.  This  man  was  on  duty  at  Kirkland  Field,  New 
Mexico  in  late  June  1945. 
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Mr.  Rogers.  That  was  at  White  Sands? 

Mr.  Shuman.  It  is  not  identified,  sir.  It  says  that  he  flew  planes, 
exposed  to  radioactivity  in  cloud  of  first  atomic  explosion. 

Mr.  Roger8.  When  did  he  file  the  claim? 

Mr.  Shuman.  I do  not  have  that,  sir. 

Mr.  Carter.  Mr.  Chairman,  was  that  a member  of  the  Tennessee 
National  Guard? 

Mr.  Shuman.  I really  do  not  know,  sir;  I do  not  have  that.  I can 
tell  you  when  he  served,  and  I can  tell  you  when  he  died,  and  I can 
tell  you  when  we  decided  the  case.  That  is  all  I have. 

Mr.  Rogers.  I understood  from  the  Department  of  Energy  rec- 
ords that  the  first  test  on  an  A bomb  was  in  1945.  You  said  this 
was  June? 

Mr.  Shuman.  Sir,  I said  that  is  what  is  contended,  I do  not  have 
the  exact  date  of  when  the  bomb  was  dropped.  But  this  is  tte 
contention  by  the  appellant  which  we  accepted  on  face  value. 

Mr.  Rogers.  You  did  not  have  any  proof  of  when  the  test  was? 

Mr.  Shuman.  We  have  proof  that  he  was  there;  yes,  sir. 

Mr!  Rogers.  Well,  where  was  he,  and  at  what  time? 

Mr.  Shuman.  Officially,  all  I have  sir — as  I told  you — is  a brief  of 
the  case.  The  official  record  showed  that  the  veteran  was  involved 
in  some  way  in  atomic  bomb  testing  in  New  Mexico  in  the  summer 
of  1945.  That  is  as  specific,  sir,  as  I can  be. 

Mr.  Rogers.  What  are  the  other  six? 

Mr.  Shuman.  That  is  one  of  the  six.  Another  one  was  involved  in 
a thermonuclear  test  series  May  to  June  1952,  and  I believe  that 
was  Eniwetok  and  Bikini.  He  also  had  been  involved  in  the  atomic 
test  series  at  Indian  Springs,  Nev.  in  1952-53. 

Mr.  Rogers.  And  what  was  his  exposure? 

Mr.  Shuman.  890  millirads.  That  was  up  to  August  of  1956. 

Mr.  Rogers.  Was  that  cumulative? 

Mr.  Shuman.  That  is  a cumulative  report  that  they  furnished  us; 


yes. 

Mr.  Carter  That  is  eight-tenths  of  a rad. 

Mr.  Rogers.  Eight-tenths  of  a rad,  but  you  granted  his  claim. 

Mr.  Shuman.  Yes;  we  granted  the  claim. 

Mr.  Rogers.  What  was  the  claim  for?  ^ ~~ 

Mr.  Shuman.  Unfortunately,  sir,  he  died  of  leukemia. 

Mr.  Rogers.  From  leukemia.  And  what  was  the  basis  of  granting 
that? 

Mr.  Shuman.  If  I can  read  it.  Apart  from  a determination  of 
whether  the  veteran  did  or  did  not  receive  an  overexposure  of 
radiation,  it  is  the  opinion  of  the  Board  that  the  evidence  is  so 
evenly  balanced  in  tnis  particular  case  as  to  raise  a substantial 
doubt,  as  distinguished  from  mere  speculation  as  to  whether  the 
disease  causing  the  veteran’s  death  result  from  radiation  exposure 
during  war-time  service.  Under  the  cited  regulation — which  is  the 
one  that  was  referred  on  in  the  prepared  testimony  about  resolving 
reasonable  doubt—that  doubt  was  resolved  in  favor  of  the  veteran. 
Of  vourse,  there  is  more  to  the  case,  with  testimony  that  was 
taken. 

Mr.  Rogers.  Sure. 

Mr.  Shuman.  I believe  his  widow  appeared  and  we  had  the 
benefit  of  her  testimony. 
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Mr.  Rogers.  Yes;  I understand.  Dr.  Moloney,  would  you  have 
agreed  with  that. 

Dr.  Moloney.  Absolutely. 

Mr.  Rogers.  Even  though  the  exposure  was  only,  what? 

Dr.  Moloney.  I do  not  know  what  the  exposure  was. 

Mr.  Rogers.  He  just  told  you. 

Dr.  Moloney.  I do  not  think  he  gave  me  rads,  or  rems. 

Mr.  Rogers.  What  was  it? 

Mr.  Shuman.  0.89  rads. 

Dr.  Moloney.  I would  say  under  these  circumstances  a compas- 
sionate act,  if  I had  sat  on  the  Board,  I would  have  bought  it, 
absolutely.  But  on  a scientific  basis  I do  not  agree  that  these  levels 
of  radiation  have  shown  evidence  to  cause  leukemia  in  the  Japa- 
nese or  any  large-scale  studies  that  I am  personally  aware  of.  That 
is  my  standard. 

Mr.  Shuman.  I might  say,  Mr.  Chairman,  it  is  a little  dangerous 
to  decide  these  cases  the  way  you  and  I are  speaking  about  them 
here  because  there  were  other  factors.  In  this  particular  case  the 
man  complained  of  a loss  of  energy  after  service,  immediately  after 
service.  You  of  course  know  there  is  a presumptive  period  within  1 
year  after  discharge  that  we  can  grant  service  connection  for  leuke- 
mia. 

Mr.  Rogers.  Yes. 

Mr.  Shuman.  This  man  did  have  some  loss  of  energy;  he  was 
described  as  being  stooped;  he  had  some  yellowing  around  the  eyes, 
as  a lay  witness  testified. 

Mr.  Rogers.  All  right,  if  we  could  go  to  the  next. 

Mr.  Shuman.  The  next  one  was  Trinity,  I do  have  the  test. 

Mr.  Rogers.  Trinity? 

Mr.  Shuman.  Yes,  sir.  This  man,  according  to  the  AEC  report, 
had  2,000  millirads. 

Mr.  Carter.  2,000  millirads,  which  means  two  rads. 

Mr.  Shuman.  Yes,  sir,  I am  reading  these  as  I come  to  them. 

Mr.  Rogers.  What  was  his  claim  for? 

Mr.  Shuman.  Leukemia,  again. 

Mr.  Rogers.  Was  it  a death? 

Mr.  Shuman.  No,  sir,  this  was  a live  case. 

Mr.  Rogers.  And  when  did  that  show  up  after  the  test,  when  was 
the  claim  filed? 

Mr.  Shuman.  It  was  diagnosed  in  1967,  sir;  and  he  was  dis- 
charged in  November  1946. 

Mr.  Rogers.  So,  it  was  not  diagnosed  until  1967? 

Mr.  Shuman.  Until  1967. 

Mr.  Rogers.  Now,  when  did  he  first  have  evidence  of  leukemia? 

Mr.  Shuman.  This  is  a particular  case,  and  it  is  a peculiar  case. 
The  man  may  have  had  more  exposure  than  AEC  reported.  This 
man  was  a security  officer  and  was  a chauffeur  for  General  Groves 
during  the  Trinity  tests. 

Mr.  Rogers.  Twenty-two  years  difference.  But  why  would  he  not 
have  a Droper  recording? 

Mr.  Shuman.  There  is  some  testimony  in  here  that  he  actually 
was  in  a position  to  handle,  actually — so  they  testified— some  ura- 
nium that  was  not  shielded.  He  had  the  opportunity  to  be  in  areas 
fiat  other  people  did  not. 
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Mr.  Rogers.  The  chauffeur  was  handling  the  uranium? 

Mr.  Shuman.  Well,  sir,  that  chauffeur  business,  I guess,  came 
about,  he  was  really  a security  man,  and  that  was  just  one  of  his 
extra  added  duties. 

Mr.  Rogers.  And  he  had  how  many  rems? 

Mr.  Shuman.  The  record  shows  2,000  millirads. 

Mr.  Rogers.  Dr.  Moloney,  that  would  be  about  2 rad? 

Dr.  Moloney.  Two  rad. 

Mr.  Rooers.  Do  you  agree  with  this  finding? 

Dr.  Moloney.  Yes;  I agree  because  we  are  not  sure  that  was  the 
minimum  amount.  So,  we  assume  it  was  the  minimum  amount.  I 
would  give  him  the  benefit  of  the  doubt  that  he  might  have  gotten 
more. 

Mr.  Carter.  After  22  years,  now,  in  this  case.  What  type  of 
leukemia  was  this,  if  you  please? 

Mr.  Shuman.  This  man  had  acute  granulocytic  leukemia. 

Mr.  Carter.  And  it  was  diagnosed  when? 

Mr.  Shuman.  In  1967. 

Mr.  Carter.  Again,  22  years,  after  he  was  exposed  in  1945. 

Mr.  Shuman.  That  is  right,  sir. 

Mr.  Carter.  All  right,  sir. 

Mr.  Shuman.  There  well  may  be  some  other  factors  in  this  case. 

Mr.  Rogers.  All  right,  the  next? 

Mr.  Shuman.  This  case  involves  a death  case.  This  man  was  a 
supply  officer  handling  supplies  in  the  nuclear  field."  He  was  in 
nucleonics,  as  a matter  of  fact.  I do  not  believe  he  was  in  a bomb 
test  because  I do  not  have  that.  You  would  compare  him  with  a 
worker. 

Mr.  Rogers.  Perhaps  X-ray,  or  something  else. 

Mr.  Shuman.  He  was  a supply  officer,  sir. 

Mr.  Rogers.  And  what  was  his  exposure? 

Mr.  Shuman.  Now,  this  man  had  actually  changes  in  the  blood 
during  his  active  duty  period,  so  it  made  it  rather  easier  to  allow 
this  case.  He.  had  some  changes  in  his  lymphocytes  that  we  held 
were  significant,  and  accordingly  allowed  the  claim. 

Mr.  Carter.  What  was  his  diagnosis? 

Mr.  Shuman.  He  died  of  acute  monocytic  leukemia. 

Mr.  Carter.  Yes,  sir,  that  is  correct.  And  his  last  exposure 

Mr.  Shuman.  Do  you  have  that  case  up  there,  Doctor? 

Mr.  Carter.  Yes;  I do.  I find  it  very  advantageous  to  keep  in- 
formed. 

Mr.  Shuman.  That  is  what  we  are  trying  to  do,  sir;  and  I am  glad 
you  have  them. 

Mr.  Carter.  Now,  this  man  was  exposed  in  1953,  was  he  not? 

Mr.  Shuman.  I cannot  answer  that  off  the  top  of  my  head,  I have 
to  look  at  it. 

Mr.  Carter.  I have  the  case,  that  is  when  it  was. 

Mr.  Shuman.  All  right. 

Mr.  Carter.  He  died  in  1963,  and  you  made  your  judgment  in 
1966. 

Mr.  Shuman.  Yes,  sir,  that  is  right. 

Mr.  Carter.  How  did  you  do  this  3 years  after  the  death,  how  did 
you  make  this? 


482 


Mr.  Shuman.  Based  on  the  medical  records  that  we  had,  Doctor; 
we  may  have  even  gone  out  for  an  independent — yes,  we  did,  as  a 
matter  of  fact,  we  went  to  the  Armed  Forces  Institute  of  Pathology 
on  this  case.  1 do  not  know  that  that  had  anything  to  do  with  our 
decision. 

Mr.  Carter.  What  abnormalities  did  he  have  in  his  blood  count? 

Mr.  Shuman.  I believe  this  one  was  based  on 

Mr.  Carter.  I want  to  ask  you  another  question  right  now.  How 
long,  with  modem  treatment,  does  a person  with  acute  monocytic 
leukemia  last,  back  at  that  time  in  1963?  I will  ask  anyone  that. 

Dr.  Haber.  A matter  of  months. 

Mr.  Carter.  A matter  of  months.  Three  months  at  most,  is  that 
not  correct,  with  an  acute  case  without  treatment,  back  before  we 
had  modem  treatment? 

Pi»  Habkr  Yes 

Mr.  Carter.  All  right,  sir.  He  had  acute  monocytic  leukemia  and 
could  not  have  lived  with  it  for  more  than  3 months.  This  disease 
could  not  have  existed  back  in  1953,  according  to  your  own  witness 
here.  ' ‘ 

Mr.  Shuman.  He  is  not  my  witness,  sir. 

Mr.  Carter.  You  have  heard  him. 

Mr.  Shuman.  He  is  an  expert  in  his  field,  he  is  not  my  witness. 

Mr.  Carter.  There  you  go,  and  you  want  to  deny  these  other 
people,  but  you  have  granted  service-connection  in  this  case  where 
the  veteran  could  not  have  had  leukemia  during  the  1-year  pre- 
sumptive period. 

Dr.  Moloney.  May  I make  a statement? 

Mr.  Carter.  Sure. 

Dr.  Moloney.  I have  followed  a lot  of  patients  with  acute  leuke- 
mia who  have  had  preleukemic  states  for  a number  of  years,  with 
blood  changes,  and  then  they  become  acutely  leukemic.  As  you 
have  pointed  out,  up  to  8 or  10  years  ago,  without  our  modem 
therapy,  they  usually  died  within  3 or  6 months.  That  is  true. 

But  there  can  be  preleukemic  states,  with  evidence  in  the  blood, 
and  it  amounts  to  years  before  the  patient  develops  leukemia;  that 
is  well  established. 

Mr.  Carter.  I expect  you  would  make  a good  witness  for  the 
defense.  But  I do  not  agree. 

- Dr.  Haber.  May  I add  a statement?  In  this  preleukemic  stage,  I 
believe  we  can  do  some  good  because  I think  we  can,  with  the  nelp 
of  expert  consultants,  direct  our  position  to  be  aware  of  that,  so 
that  we  can  get  on  top  of  the  disease  as  quickly  aspossible. 

Mr.  Carter.  This  is  one  of  those  cases,  Mr.  Chairman.  Thank 
you,  sir. 

On  the  other  hand,  we  have  another  case,  and  I would  like  to 
bring  that  up.  Another  man  who  has  developed  leukemia,  and  that 
was  last  year,  20  years  after  he  was  at  Smoky.  At  the  time  of 
Smoky,  or  previous  to  that  he  was  exposed  to  six  or  eight  shots  in 
Nevada.  He  was  on  sick  call.  He  had  nose  bleeds,  which  is  one  of 
the  symptoms  of  radiation  sickness.  And  yet,  after  20  years  you  are 
denying  his  claim.  Why  are  you  doing  it? 

Mr.  Shuman.  I am  sorry,  sir,  I do  not  know  the  case  you  are 
talking  about. 

Mr.  Carter.  That  is  the  case  of  Donald  Coe. 
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Mr.  Shuman.  I have  not  denied  his  case,  sir. 

Mr.  Carter.  His  case  has  been  denied,  though. 

Mr.  Shuman.  Not  in  my  office,  sir.  It  is  on  appeal  to  my  office 
now. 

Mr.  Carter.  It  has  been  in  your  office  previously,  though,  before 
it  went  back  to  Louisville  and  was  denied. 

Mr.  Shuman.  We  have  never  entered  a decision,  Mr.  Carter,  in 
that  case. 

Mr.  Carter.  Oh,  yes;  tHjeTSraiivnie  office  made  the  decision,  but 
Washington  remanded  it  to  Louisville  and  the  decision  was  made 
on  the  basis  of  that  recommendation. 

Mr.  Shuman.  Yes,  sir,  but  the  final  appellate  decision  is  made  by 
the  Board  of  Veterans'  Appeals,  Mr.  Carter,  and  we  have  not 
answered  that  case. 

Mr.  Carter.  Fine,  I hope  you  will  make  one.  I hope  you  make  a 
favorable  one. 

Mr.  Shuman.  We  do  what  we  can  with  the  evidence. 

I would  like  to  ask  a question,  I do  not  believe  we  are  on  trial 
here.  I believe  you  said  "the  defense."  I am  just  wondering,  are  we 
on  trial  here,  Mr.  Chairman? 

Mr.  Rogers.  Welt,  of  course,  obviously  you  are  not  on  trial. 

Mr.  Shuman.  Thank  you. 

Mr.  Rogers.  But  I must  say  that  people  do  get  upset  when 
certain  things  are  developing  that  seem  strange. 

-Mr.  Carter.  And  unusual,  I might  add. 

Mr.  Rogers.  So,  I think  the  committee  is  trying  to  make  some 
judgment  as  to  what  should  be  done  in  this  overall  problem  of 
radiation,  where  we  still  have  some  experts  not  willing  to  admit 
that  leukemia  comes  about  from  low-level  radiation,  although  you 
have  approved  some  cases. 

Mr.  Shuman.  Yes,  sir.  I think  that  is  the  way  we  look  at  each 
individual  case. 

Mr.  Rogers.  I understand  that.  What  we  are  trying  to  do  now  is 
lay  some  foundations,  to  see  what  actions  the  committee  needs  to 
take. 

Mr.  Shuman.  We  are  anxious  to  find  out  the  results  of  the 
committee’s  efforts,  too,  believe  me;  we  need  that  expertise. 

Mr.  Rogers.  Now,  would  you  let  us  have  the  rest  of  the  cases  you 
were  telling  us  about? 

Mr.  Shuman.  I have  lost  count. 

Mr.  Rogers.  I think  it  was  four,  was  it  not? 

Mr.  Shuman.  Yes.  I have  two  more.  This  man  had  active  service 
from  September  1944  to  October  1945,  October  1946  to  June  1952, 
September  1954  to  September  1966.  He  was  at  the  Christmas  Island 
and  Johnston  Island  tests.  It  was  reported  that  he  had  not  more 
than  the  natural  background,  very  limited  exposure,  0.22  mrem. 

This  case  was  allowed,  I believe — this  one,  sir,  was  not  allowed 
on  the  basis  of  exposure  at  all,  this  was  prostate  cancer,  which  we 
felt  took  a long  period  of  time  to  develop;  and  in  view  of  his  long 
period  of  service 

Mr.  Rogers.  It  was  not  an  exposure? 

Mr.  Shuman.  We  did  not  feel  this  to  be  due  to  atomic  radiation, 
it  happened  to  be  in  there  because  he  claimed  radiation. 

Mr.  Carter.  Mr.  Chairman?  Did  you  say  he  served  until  1966? 
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Mr.  Shuman.  His  last  period  of  service  ended  September"l966. 

Mr.  Carter.  And  when  did  he  develop  leukemia? 

Mr.  Shuman.  He  did  not  have  leukemia,  to  my  knowledge,  sir;  he 
died  of  carcinoma  of  the  prostate. 

Mr.  Carter.  Thank  you. 

Mr.  Rogers.  All  right,  and  the  last  one?  - 

Mr.  Shuman.  The  last  one  is  the  case  that  Mr.  Carter,  I think 
alluded  to — no,  I am  sorry,  he  did  not. 

This  is  a case  that  we  found  some  subleukemic  findings  in  serv- 
ice, and  based  it  on  that.  This  is  a well-known  case. 

Mr.  Carter.  Paul  Cooper’s  case? 

Mr.  Shuman.  Yes,  sir. 

Mr.  Carter.  What  were  the  subleukemic  findings? 

Mr.  Shuman.  He  had  medical  records  showing  recurrent  sore 
throat,  leg  cramps,  skin  lesions,  back  pains,  joint  aches  so  severe'  as 
to  require  a physical  profile  precluding  airborne  activities. 

Mr.  Carter.  What  date  was  that,  please,  sir? 

Mr.  Shuman.  That  was  in  the  mid  1960’s,  Doctor.  In  April  1968 
he  complained  of  nausea,  vomiting  for  the  past  3 days.  Later  in  the 
month  he  complained  of  cough,  malaise,  hoarseness,  headache.  He 
had  some  small  hemorrhages,  or  signs  of  small  hemorrhages  in  the 
palate  and  his  liver  was  enlarged.  He  had  considerable  findings, 
also  he  had  changes  in.  the  lymphocytes  and  our  Board  when  it 
decided  that  case  felt  that  was  sufficient. 

Mr.  Carter.  When  did  he  retire? 

Mr.  Shuman.  When  did  he  retire?  October  1972,  it  says  here. 

Mr.  Carter.  Was  he  granted  compensation  at  that  time,  or  re- 
tirement disability,  permanent  and  total? 

Mr.  Shuman.  Mr.  Carter,  I can  only  tell  you  what  he  did. 

Mr.  Carter.  When  was  he  granted  compensation,  then? 

Mr.  Shuman.  I do  not  know.  We  had  the  case  in  April  1977;  that 
was  one  of  the  first  appeals. 

Mr.  Carter.  That  is  one  case  I think  certainly  was  deserved,  one 
of  them  anyhow. 

Mr.  Shuman.  That  is  the  sixth,  I believe. 

Mr.  Rogers.  I think  it  would  be  helpful  if  you  could  furnish  to  us 
the  names  of  the  claimants  who  Hied  claims  as  a result  of  radi- 
ation, separating  them  from  the  actual  blasts  and  other  forms  of 
radiation;  the  level  of  radiation;  the  time  of  filing  of  claim;  and  the 
disposition.  We  would  like  to  have  the  numbers  of  how  many 
radiation  claims  have  been  filed  in  total,  do  we  have  that,  the  total 
number,  or  just  those  that  have  been  granted? 

Mr.  Shuman.  We  can  probably  put  this  together. 

Mr.  Rogers.  I. think  it  would  be  helpful  for  the  committee. 

Mr.  Shuman.  We  can  put  it  together,  but  I would  like  for  the 
record’s  sake  to  have  your  questions  presented  to  me  in  written 
form  because  my  shorthand  is  not  that  great. 

Mr.  Rogers.  The  record  will  have  that.  And  we  may  have  addi- 
tional questions  that  we  will  submit  in  writing. 

Mr.  Shuman.  We  will  be  happy  to  do  whatever  we  can,  Mr. 
Chairman. 

Mr.  Rogers.  Now,  I notice  on  page  2 of  the  statement  you  say 
that  irradiation  effects  seldom  occur  beyond  2,500  meters.  Now,  has 
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this  been  established  by  research  of  the  VA,  or  how  was  this 
determined? 

Dr.  Smith.  Mr.  Chairman,  that  figure  was  derived  from  informa- 
tion gained  from  people  who  had  been  present  at  the  studies  on  the 
effects  of  radiation  in  Hiroshima  and  Nagasaki,  and  the  Marshall 
Islands.  As  you  know,  there  were  figures  for  1,000  meters,  1,500 
meters,  2,000,  2,500,  and  so  on  up.  This  is  a figure  that  we  have 
obtained  from  those  people. 

Now,  they  do  occur,  but  the  frequency  is  much  reduced  after 
2,500  meters. 

Mr.  Rogers.  And  then  I think  you  said  also  that  you  used  as  a 
rule  that  an  individual  would  need  an  exposure  of  75  to  100  rad  to 
become  the  victim  of  leukemia. 

Dr.  Smith.  Well,  there  again,  Mr.  Chairman,  that  is  a figure  that 
one  derives  from  the  literature.  My  own  feeling  in  this  matter, 
particularly  as  a physician  in  the  Veterans’  Administration,  look- 
ing at  claims  or  appeals,  I would  not,  I certainly  would  not  insist 
that  this  kind  of  exposure  be  present  at  all.  I would  say  any 
significant  exposure  would  dispose  me  to  render  the  medical  opin- 
ion that  leukemia,  or  some  other  oncological  effect  could  have 
occurred. 

Mr.  Carter.  Mr.  Chairman,  if  the  gentleman  would  yield  on  this. 

Mr.  Rogers.  Certainly. 

Mr.  Carter.  We  have  a statement  from  you  that  75  to  100  rads  is 
the  causation  level  for  leukemia;  is  that  correct? 

Dr.  Smith;  Oh,  no,  Dr.  Carter,  we  both  know  that  there  is  no 
threshold.  In  fact,  in  my  statement  you  will  read  that  nobody 
knows  of  a level  above  which  leukemia  always  occurs,  and  below 
which  it  never  occurs.  We  simply  do  not  know  of  such  levels. 

Mr.  Carter.  "Although,  it  cannot  be  said  that  there  is  a thresh- 
old below  which  radiation  does  not  result  in  leukemia,  or  above 
which  it  always  occurs,  the  prevailing  opinion  among  experienced 
and  competent  hematologists  is  that  an  individual  would  need 
exposure  of  75  to  100  rads  to  become  the  victim  of  leukemia." 

You  said  that,  sir;  I did  not  say  it. 

Dr.  Smith.  Yes;  I said  it,  Doctor. 

Mr.  Carter.  Now,  in  one  of  the  cases  here  we  have  890  mrem,  or 
0.89  rads,  where  we  have  given  service  connection  for  leukemia,  I 
believe  after  a period  of  22  years,  for  what  is  less  than  even  1 rad. 

Dr.  Smith.  Right. 

Mr.  Carter.  And  it  is  about  1/76  of  the  exciting  dose  which  you 
mentioned. 

Dr.  Smith.  I would  like  to  reiterate,  Doctor,  this  is  a figure  that 
appears  in  the  scientific  literature.  But  in  evaluating  these  patients 
from  the  point  of  view  of  humanity  and  trying  to  get  in  the  total 
medical  picture,  I personally  would  not  hold  to  this  af  all.  I would 
be  far  below  this. 

Mr.  Carter.  Well,  suppose,  if. the  Chairman  would  not  mind, 
assuming  that  you  are  familiar  with  the  case  of  Donald  Coe,  in 
which  he  was  at  Smoky  and  was  taken  to  the  site  shortly  after  the 
explosion.  There  is  no  doubt  that  his  badge  showed  exposure  of  300 
mrem,  something  in  this  area.  There  is  also  no  doubt  but  that  he 
likely  ingested  a rather  large  amount  of  radiation  because  of  the 
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dust  there,  radiation  from  alpha,  beta,  and  gamma  rays  in  the 
dust. 

Now,  at  that  same  time  as  his  exposure  he  wastreated  for  what  I 
maintain  is  radiation  sickness,  he  had  nosebleeds  and  other  symp- 
toms of  that.  And  his  medical  record  will  show  that.  Later  he 
developed  leukemia. 

Now, -do  you  not  think  he  should  be  treated  as  fairly  as  was  the' 
man  who  in  1946  received  0.89  rem? 

Dr.  Smith.  Doctor,  much  as  I might  like  to  answer  that  question, 
I am  advised  by  counsel  that  this  case  is  under  advisement  or 
under  examination,  and  I am  not  entitled  to  answer  it. 

Mr.  Carter.  Thank  you. 

Mr.  Rogers.  Now,  let  me  just  ask  a question  or  two,  and  then  we 
will  try  to  conclude  it,  and  we  will  ask  for  certain  information. 

Is  this  a guideline  that-you  give  to  your  regional  offices? 

Dr.  Haber.  No,  sir. 

Mr.  Rogers.  Are  there  any  guidelines  that  have  been  put  out? 

Dr.  Haber.  Each  case  must  be  considered  on  its  own  merits.  The 
totality  of  the  case  must  be  considered,  length  of  service  and  length 
of  exposure,  and  so  on. 

Mr.  Rogers.  Would  you  let  us  have  whatever  guidelines  have 
been  put  out  in  these  cases,  make  that  available  for  the  record? 

Dr.  Haber.  Yes,  sir.  Such  guidelines  will  be  developed  in  the 
near  future. 

Mr.  Rogers.  And  also,  let  me  ask,  Dr.  Moloney,  is  radiation 
cumulative,  or  not? 

Dr.  Moloney.  Yes,  it  is. 

Mr.  Rogers.  It  is.  Is  there  any  question  about  that  in  the  scientif- 
ic community?  ~ _ 

Dr.  Moloney.  No,  none  whatsoever. 

Mr.  Rogers.  I see.  So,  if  you  may  have  had  a little  bit  here,  and  p 
little  bit  elsewhere,  it  could  accumulate  and  be  a causative  factor 

Dr.  Moloney.  Yes.  That  is  why  people  keep  radiation  record? 
and  wear  monitoring  devices;  exactly. 

Mr.  Rogers.  Although  not  too  well  done,  often. 

Dr.  Moloney.  I am  speaking  of  our  civilian  practices  in  radiation 
laboratories,  that  sort  of  thing. 

Mr.  Rogers.  Now,  should  we  require  dentists,  people  who  us< 
Xrays,  radiologists  to  keep  a record  and  advise  the  patients? 

Dr.  Moloney.  If  is  being  done.  — 

Mr.  Rogers.  I have  never  been  advised. 

Dr.  Moloney.  People  who  work  there  have  records. 

Mr.  Rogers.  I am  talking  about  the  patient,  not  the  people  who 
are  directing  the  machine  zapping  someone  else.  I am  talking 
about  the  people  who  get  zapped,  the  patients. 

Dr.  Moloney.  That  has  been  strongly  advocated,  it  is  an  enor- 
mous task. 

Mr.  Rogers.  I understand  that.  You  would  support  that? 

Dr.  Moloney.  I think  if  people  are  exposed  to  repeated  chest 
Xrays,  repeated  GI  series,  or  any  amount  of  radiation 

Mr.  Rogers.  Well,  if  it  is  cumulative,  should  not  a record  be 
kept? 

Dr.  Moloney.  Right,  absolutely. 
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Mr.  Rogers.  I think  if  you  would  let  us  also  have  the  cases  from 
the  regional  office  that  you  did  not  have  the  details  on,  if  you  could 
get  that  for  us,  sir,  it  would  be  helpful.  And  we  would  like  to 
know— I think  we  said  that— the  complete  number  of  claims  filed, 
the  total  number;'  when  the  first  cases  of  radiation  exposure  were 
filed,  and  when  was  the  first  atomic  blast  claim  filed. 

Also,  I would  like  for  the  agency  to  comment  on  this  question.  In 
a case  where  a man’s  official  record  may  not  establish  where  he 
was  because  the  records  were  poorly  kept,  could  you  tell  us  what 
the  general  attitude  of  the  agency  is  on  claims  of  this  nature.  And 
then,  of  course,  many  men  aid  not  even  have  radiation  badges  to 
show  what  the  exposure  was;  what  is  the  agency's  general  attitude 
on  this  with  regard  to  radiation  cases  and  claims. 

We  are  sorry  to  have  held  you  for  so  long.  We  probably  will  want 
to  ask  more  questions  and  to  gain  your  help  on  this  problem,  it  is  a 
serious  one.  I think  we  have  many  people  that  have  been  exposed 
that- this  committee  plans  to  follow  rather  carefully. 

I want  to  commend  you  for  stating  in  the  hearing  that  your 
agency  will  cooperate  fully  with  CDC,  DOE,  DOD,  or  any  other 
agency.  If  you  could  fumisn  the  material  which  we  have  requested 
for  the  committee  as  soon  as  possible  it  will  be  appreciated. 

Thank  you  for  your  presence  here  today. 

Dr.  Haber.  Thank  you  very  much,  Mr.  Chairman. 

Mr.  Rogers.  This  will  conclude  the  hearings  for  today.  I think 
the  next  hearing  is  February  8,  on  this  subject  matter. 

The  committee  stands  adjourned. 

[Whereupon,  at  2:10  p.m.,  the  subcommittee  adjourned,  to  recon- 
vene on  February  8, 1978;] 
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EFFECT  OF  RADIATION  ON  HUMAN  HEALTH 
Health  Effects  of  Ionizing  Radiation 


WEDNESDAY,  FEBRUARY  8,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreion  Commerce, 

Washington,  D.C. 

- The  subcommittee  met,  pursuant  to  notice,  at  10  a.m.,  in  room 
2322,  Rayburn  House  Office  Building,  Hon.  Paul  G.  Rogers,  chair- 
man, presiding. 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

During  the  next  2 days  of  oversight  hearings  on  low-level  ioniz- 
ing radiation,  the  Subcommittee  on  Health  and  the  Environment 
will  be  examining  the  most  recent  epidemiological  studies  linking 
the  induction  of  cancer  to  exposure  to  radiation. 

As  we  heard  in  our  first  day  of  hearings,  it  is  now,  we  think, 
generally  accepted  that  cancer  and  leukemia  may  be  induced  by 
ionizing  radiation,  and  that  there  does  not  exist  a so-called  safe 
level  of  exposure  below  which  there  is  zero  risk  of  radiation-in- 
duced cancer.  The  important  remaining  question  is  to  determine 
just  how  great  the  risk  of  a particular  exposure  to  radiation  actual- 
ly is.  A number  of  studies  have  been  conducted  to  attempt  to 
answer  this  question.  The  data  on  survivors  of  the  Japanese  atomic 
explosion  suggested  that  the  risk  was  relatively  low,  but  other 
studies  on  those  exposed  to  lingering  atomic  bomb  radiation  after  a 
blast  but  not  exposed  to  the  blast  itself  suggests  a somewhat  higher 
risk. 

Studies  of  those  receiving  medical  X-rays  or  radiation  from 
iodine-131  used  to  threat  thyroid  problems  suggest  varying  degrees 
of  risk  of  cancer. 

Many  of  these  studies  will  be  discussed  during  these  2 days  of 
hearings,  and  we  are  pleased  that  a number  of  the  scientists  in- 
volved in  them  will  be  testifying  as  witnesses.  There  are,  however, 
two  particular  studies  upon  which  this  particular  subcommittee 
will  be  focusing. 

These  investigations,  one  involving  the  study  of  cancer  deaths  of 
the  workers  at  the  Hanford  nuclear  materials  plant  and  the  other 
examining  the  induction  of  cancer  by  medical  X-rays,  have  two 
features  in  common.  Both  show  a risk  of  cancer  that  is  consider- 
ably higher  than  was  previously  believed,  and  both  have  had  their 
funding  terminated  by  the  Federal  agencies  which  had  supported 
-them  for  many  years. 
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We  will,  therefore,  be  not  only  .taking  a close  look  at  the  sci- 
entific merit  of  these  an<T  other  studies,  but  examining  the  actions 
of  the  Federal  agencies  that  chose  not  to  continue  studies  the 
results  of  which,  if  valid,  raise  serious  questions  about  our  wide- 
spread use  of  medical  X-rays,  the  occupational  standards  for.  expo- 
sure to  radiation,  and  the  wisdom  of  current  safety  standards  in 
the  nuclear  power  industry. 

Thus,  it  is  absolutely  essential  that  we  clarify  these  particular 
cases  as  thoroughly  as  possible.  I think  it  is  important  we  com- 
pletely understand  the  nature  and  magnitude  of  tne  risk  to  human 
health  from  radiation  exposure,  and  there  should  be  no  question  of 
the  integrity  of  our  Federal  agencies  which  support  research  pro- 
grams into  questions  which  may  yield  unpopular  answers. 

Some  serious  issues  have  been  raised,  and  it  is  my  hope  that 
these  2 days  of  hearings  will  help  to  resolve  them. 

Dr.  Carter,  I believe,  has  a statement. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Chairman,  it  is  good  to  be  here  to  participate  in  this  second 
set  of  hearings  on  the  health  effects  of  low-level  ionizing  radiation. 
As  you  know,  there  has  been  a longstanding  controversy  about  the 
risk  to  human  health  from  exposure  to  such  levels  of  radiation,  and 
in  recent  years  this  controversy  has  intensified.  Today  and  tomor- 
row we  will  have  an  opportunity  to  examine  two  controversial 
studies  in  this  field,  one  by  Dr.  Thomas  Mancuso,  Dr.  Alice  Stewart 
and  George  Kneale  and  the  other  by  Dr.  Irwin  Bross.  Each  of  these 
shows  an  increased  risk  of  cancer  from  exposures  to  low  levels  of 
ionizing  radiation,  levels  within  our  current  standards  of  occupa- 
tional exposure. 

Moreover,  these  researchers  believe  that  their  Federal  funding 
was  not  renewed  because  of  the  controversial  nature  of  their  find- 
ings. These  are  serious  issues  which  deserve  our  subcommittee’s 
careful  examination.  Dr.  Mancuso’s  study,  which  we  will  consider 
today,  examined  the  mortality  experience  of  Federal  nuclear  work- 
ers at  the  Hanford  atomic  facility  in  Richland,  Wash. 

In  this  study,  Dr.  Mancuso,  Dr.  Stewart,  and  George  Kneale, 
found  that  approximately  5 percent  of  the  male  cancer  deaths 
among  Hanford  workers  were  radiation-induced.  In  other  words, 
about  35  of  the  743  male  cancer  deaths  could  be  attributed  to  the 
workers’  exposure  to  low  levels  of  ionizing  radiation. 

Furthermore,  Mr.  Chairman,  I would  like  to  add  that  at  this 
time  we  know  of  10  veterans  in  my  home  State  of  Kentucky  ex- 
posed to  atomic  test  blast.  Six  of  those  ten  report  or  have  had 
cancer,  of  which  one-third,  or  two,  have  had  leukemia.  Of  the 
remaining  four  without  cancer,  one  is  the  father  of  a child  with 
birth  defects. 

Mr.  Chairman,  there  is  no  doubt  but  that  the  effects  of  ionizing 
radiation  are  extremely  dangerous,  and,  of  course,  it  has  been 
known  for  many  years  that  overexposure  does  cause  cancer.  We 
are  now  building  evidence  that  exposure  to  low-levels  is  also  haz- 
ardous to  human  health. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you,  Dr.  Carter. 

Mr.  Walgren,  do  you  care  to  say  anything? 

Mr.  Walgren.  I have  no  opening  statement. 
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Mr.  Rogers.  I will  ask  Dr.  Carter  to  introduce  the  first  witness, 
who  is  from  Kentucky. 

Mr.  Carter.  Mr.  Chairman,  it  is  my  pleasure  to  introduce  Mr. 
Tounsel  Howard,  from  near  Hindman,  Ky.,  although  I sincerely 
regret  the  physical  condition  he  now  suffers.  He  happens  to  be  a 
cousin  of  my  colleague  in  the  Congress,  Carl  Perkins.  He  is  one  of 
the  men  who  has  been  exposed  to  the  atomic  blasts  conducted  by 
the  military  and  AEC.  He  is  now  suffering  from  lymphoma  and  I 
would  hope  that  he  could  fully  recover,  but  the  chances  as  he 
knows,  are  not  all  that  good. 

Mr.  Howard,  would  you  come  up,  please? 

Mr.  Rogers.  Mr.  Howard,  the  committee  welcomes  you.  We  are 
pleased  to  have  you  here,  and  we  appreciate  your  coming.  You  may 
have  a seat.  If  you  have  a prepared  statement,  it  will  be  made  a 
part  of  the  record  in  full,  and  you  may  proceed  as  you  desire.  It 
might  be  well  to  pull  the  mike  a little  closer. 

STATEMENT  OF  TOUNSEL  HOWARD,  LEEBURN,  KY. 

Mr.  Howard.  Mr.  Chairman  and  members  of  the  committee,  I . 
was  assigned  to  the  26th-96tK  Air  Force  Reserve  Flying  Center  at 
Hinsley  Field,  Tex.,  now  known  as  Dallas  Naval  Air  Station, 
Dallas,  Tex.  I was  told  by  an  administrative  officer  at  Hinsley 
Field,  Tex.,  to  report  to  tne  orderly  room  for  a screening  of  my 
personnel  records,  and  he  stated  after  my  arrival  that  he  had 
screened  my  records,  had  seen  that  I had  graduated  from  a CBR, 
chemical,  biological,  and  radiological,  war  school  at  Lowary  Air 
Force  Base  in  Denver,  Colo. 

At  this  point  he  noted  that  I had  a top  secret  clearance,  and 
asked  me  if  I would  be  willing  to  go  to  an  advanced  course  in 
radiological  warfare  at  Nellis  Air  Force  Base  in  Las  Vegas,  Nev.  I 
stated  that  I would. 

I departed  for  Nellis  Air  Force  Base  on  the  1st  of  June,  1957,  had 
about  3 weeks’  training  in  radiological  warfare  defense,  and  was 
told  at  this  point  that  I would  witness  an  actual  bomb  test  and 
would  be  taking  surveys  with  a Geiger  counter  to  ground  zero. 

Approximately  1 week  later  we  reported  to  Desert  Rock  at  ap- 
proximately midnight,  and  waited  approximately  3 hours,  and  then 
were  told  that  the  bomb  tests  were  off  due  to  the  weather  condi- 
tions and  so  forth.  The  following  night  we  reported  back  to  Desert 
Rock,  and  after  approximately  1 hour’s  waiting,  we  were  told  by 
the  briefing  officer  that  the  bomb  test  would  be  conducted. 

We  departed  for  the  test  area  at  this  time,  a designated  spot  at 
Yucca  Flats  for  the  test.  It  is  known,  to  the  best  of  my  recollection, 
to  be  Wilson,  is  the  code  name  of  the  bomb. 

Approximately  3 hours  later,  in  the  desert,  we  were  given  the 
final  word,  Rnd  countdown  began  at  50.  At  approximately  10  min- 
utes before  the  explosion  we  were  told  to  face  away  from  the  bomb 
blast,  covering  our  eyes,  and  to  remain  in  that  position  until  after 
the  explosion,  and  to  not  look  in  the  direction  of  the  bomb  during 
this  time.  The  countdown  continued,  and  the  explosion,  as  best  I 
can  remember,  was  a tremendous  blast,  and  the  whole  desert  lit  up 
completely  around  me. 

The  next  thing  I could  remember,  they  told  us,  and  I remember 
counting  10,  and  then  some  of  the  personnel  in  my  group,  which 
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numbered  about  46,  began  to  roll  through  the  desert  floor,  but  I 
remained  standing  upright.  My  helmet  was  blown  from  my  head  at 
this  time.  I managed  to  put  my  foot  on  my  helmet,  got  the  helmet 
back  on'my  head.  The  group  got  back  together  as  best  they  could. 

I turned  and  looked  in  the  direction  of  the  detonation.  At  this 
point  I saw  a tremendous  ball  of  fire  rising  from  the  desert  floor, 
and  it  continued  to  chum  and  go  up  into  the  air.  It  was  of  all 
colors  of  the  rainbow,  and  the  fire  continued  to  rise  above  the 
desert  floor.  At  the  base  of  this  ball  of  fire  was  a tremendous 
churning  of  the  earth  and  clouds  beginning  to  form  at  the  base  of 
the  explosion  as  the  fire  ball  continued  to  rise  in  the  air.  After  the 
fire  ball  was  several  hundred  feet  in  the  air,  to  the  best  of  my 
ability  to  judge  this,  the  fire  ball  began  to  break  up  into  just 
flames,  and  continued  to  shoot  into  the  air  with  smoke  coming  out 
from  the  flames,  a tremendous  black  smoke. 

Upon  this  subsiding,  we  continued  to  wait  for  word  from  the 
briefing  officer  to  proceed  into  the  area  of  the  bomb  blast.  Our 
assignment  in  this  test  was  to  monitor  radiation  at  ground  zero. 
The  area  was  marked  off  and  staked  off  with  stakes,  and  we  waited 
approximately  IV2  hours,  to  the  best  of  my  ability  to  remember, 
and  then  the  word  came  from  thef  command  post  to  our  briefing 
officer,  project  officer,  to  proceed  in  Jeeps,  monitoring  the  radi- 
ation, and  also  we  would  give  the  miles  on  the  spedometer  of  the 
Jeeps  of  the  miles  we  proceeded,  which  in  turn  would  be  reported 
in  to  the  command  post. 

We  proceeded  on  to  ground  zero,  and  I could  see  burnt  earth 
from  where  the  Jeeps  were.  I could  not  estimate  the  exact  distance 
that  we  were  from  this,  and  I cannot  recall  the  exact  radiation  on 
the  Geiger  counters,  the  readings  that  were  on  the  Geiger  counters 
at  the  time.  We  continued  to  monitor,  reporting  our  findings,  and 
surveying  the  situation,  buildings,  vehicles,  and  so  forth. 

We  noted  buildings  being  blown  completely  apart — some  build- 
ings were  just  matchsticks— and  noted  vehicles  with  their  tops 
blown  completely  caved  in.  I particularly  remember  a tank  with 
the  hatch  blown  off,  and  it,  you  could  say,  was  totally  demolished. 

We  monitored  on  for  approximately  1 hour,  I guess  to  the  best  of 
my  recollection,  and  then  I remember  the  officer  in  charge  of  our 
group  stating  that  we  had  the  allotted  dosage  of  radiation  and  we 
would  clear  the  area  at  this  time.  We  got  back  in  our  Jeeps.  We 
proceeded  out  to  the  main  road,  and  loaded  aboard  Air  Force  buses, 
and  upon  getting  out  about  1 mile,  the  officer  told  us  to  unload  out 
of  the  buses.  We  unloaded.  They  took  the  Geiger  counters  which  we 
had  with  us.  They  monitored  for  the  effects  of  radiation,  gave  us 
the  all-clear. 

We  loaded  back  aboard  buses.  We  proceeded  away  from  the  bomb 
blast  area,  and  approximately  I mile  going  back  towards  the  main 
highway,  Desert  Rock,  we  noted  on  the  lefthand  side  of  the  road  a 
grpup  of  Army  personnel  taking  showers  with  makeshift  showers, 
and  they  were  completely  .covered  with  dirt,  debris,  and  what  have 
you.  We  proceeded  on  out  of  the  area,  and  went  directly  to  Indian 
Springs.  It  is  an  auxilliary  Air  Force  Base. 

At  this  base,  we  were  more  of  less  debriefed  by  the  briefing 
officer,  and  proceeded  on  to  Nellis  Air  Force  Base  at  Las  Vegas, 
Nev. 
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I retired  in  April  of  1966  from  the  Air  Force,  from  20  years  of 
service,  and  went  to  my  home  in  Leebum,  Ky.,  to  live.  The  latter 
part  of  November  of  1976,  I began  to  get  weak  and  dizzy  spells.  I 
began  to  lose  weight.  I began  to  vomit.  At  times  I would  get 
completely — I would  almost  completely  black  out. 

Then,  in  July  of  1977,  I began  to  notice  shortness  of  breath, 
swelling  of  my  feet,  swelling  of  my  legs,  and  I had  lost  by  this  time 
approximately  50  pounds.  At  this  time  I decided  to  go  to  Ricken- 
backer  Air  Force  Base  at  Columbus,  Ohio,  for  a complete  medical 
examination.  This  was  around  the  17th  of  July  in  1977. 

The  Air  Force  doctor  found,  as  I stated,  swelling  of  the  feet  and 
fluid  in  my  lungs,  and  he  asked  me  if  I could  report  to  the  U.S.  Air 
Force  Medical  Center  at  Wright  Patterson  Air  Force  Base  for  fur- 
ther evaluation. 

On  the  18th  of  July  of  1977  I was  admitted  to  the  Air  force  base 
hospital,  the  U.S.  Air  Force  base  hospital,  and  after  1 month's 
evaluation  and  medical  exams,  I was  told  by  Capt.  William  Jones, 
M.D.,  of  the  Air  Force  Medical  Center,  of  Wright  Patterson  Air 
Force  Base,  that  my  diagnosis  was  malignant  lymphoma. 

I asked  the  doctor  at  this  time,  Dr.  Jones,  if  it  was  possible  that 
radiation  could  have  caused  my  illness.  He  gave  me  an  answer  that 
he  could  not  answer  the  question.  He  did  go  on  to  say  that  it  was  a 
possibility. 

I remained  in  the  hospital  after  this,  and  I was  told  that  my  case, 
my  medical  history,  was  being  referred  to  the  Armed  Forces  Insti- 
tute of  Pathology  for  their  evaluation.  A short  time  later,  the  word 
was  given  to  me  by  Dr.  Jones  that  they  had  agreed  with  the 
diagnosis.  I was  started  on  chemotherapy  the  17th  of  August,  1977. 

After  a few  treatments  of  chemotherapy,  my  blood  count  was 
lowered  in  such  a condition  I was  unable  to  continue  my  chemo- 
therapy at  that  time.  I was  told  that  I could  go  home  and  return  at 
a later  date  for  my  chemotherapy.  I went  home  and  stayed  approxi- 
mately 3 weeks,  and  returned  to  Wright  Patterson  Air  Force  Base, 
and  was  given  chemotherapy  at  this  tune. 

In  the  meantime,  after  chemotherapy,  Dr.  Donald  M.  Shapiro,  a 
hemotologist,  told  me  that  he  was  getting  out  of  the  service,  he  was 
being  discharged,  and  that  the  doctor  that  was  in  his  department 
would  be  unable  to  continue  my  treatment,  and  I should  look  for 
treatment  at  another  Air  Force  Base. 

At  this  point,  and  in  my  condition,  it  began  to  worry  me,  and  I 
called  the  Honorable  Carl  D.  Perkins  of  the  Seventh  Congressional 
District  of  Kentucky  and  asked  him  if  it  would  be  possible  to  get 
me  into  a VA  hospital  near  my  home,  as  the  driving  back  and 
forth,  and  my  blood  count  being  in  the  condition  it  was,  that 
possibly  I could  get  treatment  at  these  facilities. 

The  Honorable  Carl  D.  Perkins  in  turn  contacted  the  VA  center 
in  Johnson  City,  Tenn.,  Mountain  Home,  Johnson  City,  Tenn.,  and 
Dr.  O.  C.  Bremly  of  the  VA  Center  at  Mountain  Home  stated  he 
would  treat  me  at  this  facility.  I departed  from  Johnson  City,  and 
was  admitted  to  the  hospital  for  chemotherapy  there.  I continued 
by  chemotherapy  there  and  returned  home. 

In  the  latter  part  of  this  month,  my  face  began  to  swell,  and  I 
began  to  get  dizzy  spells  again,  due  to  not  being  able  to  take 
chemotherapy.  On  the  6th  of  this  month,  I was  due  for  chemothera- 
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py  treatment.  I called.  Dr.  O.  C.  Bremly  and  told  him  that  if  at  all 
possible,  I would  like  to  appear  before  a committee  in  Washington, 
and  if  it  would  be  possible  for  me  to  appear. 

He  stated  that  he  thought  that  it  would  be  all  right,  and  at  this 
time  I asked  Dr.  Bremly,  O.  C.  Bremly,  if  he  thought  that  due  to 
my  being  in  a test  area  where  nuclear  bombs  were  exploded,  that  it 
could  have  caused  my  illness  of  lymphona.  Dr.  Bremly  stated  that 
it  is  very  possible  and  highly  likely  that  this  was  the  cause  of  my 
illness.  He  also  stated  that  the  tumor  that  I have  is  the  very  such 
tumor  that  is  caused  by  radioactive  dust  and  so  forth. 

In  closing,  Mr.  Chairman  and  members  of  the  Committee,  I 
would  like  to  thank  each  one  of  you  for  allowing  me  the  honor  to 
appear  before  your  comirtittee  in  the  matter.  Thank  you. 

Mr.  Rogers.  Thank  you,  Mr.  Howard.  We  do  appreciate  your 
making  the  effort  to  come  before  the  committee  to  let  us  hear  of 
your  experience,  and  we  certainly  will  have  this  checked  into  very 
carefully  along  with  the  other  cases  now  being  reported  to  the 
committee  from  all  over  the  country. 

I might  say  that  we  are  having  telephone  calls  and  letters  from 
people  who  were  exposed  to  radiation  and  are  now  having  problems 
with  cancer.  All  of  these  cases  will  be  checked  out.  We  are  indebted 
to  you  for  being  here  to  let  us  know  of  your  paticular  case. 

Are  there  any  questions? 

Mr.  Carter.  I have  just  a few,  Mr.  Chairman. 

When  you  went  into  the  blast  area,  did  you  wear  a mask  or  any 
protective  gear? 

Mr.  Howard.  No,  sir,  we  did  not,  sir. 

Mr.  Carter.  Did  you  inhale  any  of  the  dust  in  that  area? 

Mr.  Howard.  I would  say  that  we  did,  sir.  I would  say  that  we 
did. 

Mr.  Carter.  Yes,  sir.  Were  you  on  sick  call  within  a few  days 
after  you  had  been  exposed? 

Mr.  Howard.  No,  sir.  I was  not,  sir. 

Mr.  Carter.  Your  health  problems  did  not  begin  until  1976.  Is 
that  correct? 

Mr.  Howard.  That  is  correct, -sir. 

Mr.  Carter.  Is  it  correct  that  your  doctor  says  a possible  cause  of 
your  condition  isyour  exposure  to  this  atomic  blast? 

Mr.  Howard.  That  is  correct,  sir. 

Mr.  Carter.  Were  you  warned  of  any  possible  adverse  health 
effects  by  the  military  before  your  participation  in  these  maneu- 
vers? 

Mr.  Howard.  No,  sir.  I was  not,  sir. 

Mr.  Carter.  Thank  you  very  kindly. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  Just  very  briefly,  Mr.  Howard,  you  say  that  you 
had  3 weeks  of  special  training  prior  to  the  blast.  Did  they  make 
you  aware  of  the  risks  of  radiation  in  any  way  during  those  3 
weeks? 

Mr.  Howard.  I cannot  recall  of  any,  sir. 

Mr.  Walgren.  So  when  you  went  into  the  blast  as  a soldier,  you 
were  not  particularly  apprehensive  about  the  impact  that  that 
might  have  on  you? 

Mr.  Howard.  No,  sir,  I was  not,  sir. 
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Mr.  Walgren.  Then  in  the  years  following  the  blast,  I under- 
stand you  took  the  initiative  to  go  to  the  service  hospital  in  1976. 
Had  you  been  followed  by  the  service  in  any  wav  between  the  blast 
and  the  time  that  you  reported  to  the  hospital?  Did  they  contact 
you  to  monitor  your  health  or  check  on  your  health  in  any  way? 

Mr.  Howard.  No,  sir,  they  did  not,  sir. 

Mr.  Walgren.  Thank  you. 

Mr.  Rogers.  Let  me  just  ask  one  question.  Do  you  recall  having 
been  issued  any  type  of  a radiation  film  badge  prior  to  participa- 
tion in  the  test? 

Mr.  Howard.  The  only  time  I remember  that  I was  issued  a film 
badge  was  when  I was  involved  in  the  first  schooling  at  Lowry  Air 
Force  Base  in  Denver,  Colo. 

Mr.  Rogers.  But  you  were  not  given  a badge  before  this  particu- 
lar test? 

Mr.  Howard.  No,  sir. 

Mr.  Rogers.  Thank  you  so  much  Mr.  Howard.  We  are  grateful 
for  your  being  here. 

Mr.  Howard.  Thank  you,  sir. 

Mr.  Rogers.  The  next  witness  will  be  Dr.  Samuel  D.  Milham, 
who  is  with  the  Department  of  Social  and  Health  Services,  Envi- 
ronmental and  Epidemiology  Section,  State  of  Washington. 

We  welcome  you,  Dr.  Milham.  Your  statement  will  be  made  a 
part  of  the  record  in  full,  and  you  may  proceed  as  you  desire. 

We  appreciate  your  being  here. 

STATEMENT  OF  SAMUEL  MILHAM,  JR.,  M.D.,  POPULATION 

STUDIES  UNIT,  WASHINGTON  STATE  DEPARTMENT  OF 

SOCIAL  AND  HEALTH  SERVICES 

Dr.  Milham.  Mr.  Chairman,  subcommittee  members,  my  name  is 
Samuel  Milham,  Jr.  I am  a physician  employed  by  the  Washington 
State  Department  of  Social  and  Health  Services  in  Olympia,  Wash. 
I am  supervisor  of  the  Population  Studies  Unit.  I tun  a chronic 
disease  epidemiologist,  and  I am  certified  by  the  American  Board 
of  Preventive  Medicine. 

Between  1971  and  1974 

Mr.  Rogers.  Exuse  me,  may  I ask  who  has  put  the  other  mike  on 
the  table? 

Voice.  It  is  mine. 

Mr.  Rogers.  Whom  are  you  representing? 

Voice.  I am  an  independent  filmmaker. 

Dr.  Milham.  Between  1971  and  1974,  I did  a study  on  the  men 
who  died  in  Washington  State  in  the  years  1950  to  1971.  This  Study 
encompassed  over  300,000  deaths.  A number  of  industrial  and  occu- 
pational groups  showed  excess  mortality.  Men  who  worked  at  the 
Atomic  Energy  Commission  Hanford  facility  in  Richmond,  Wash., 
showed  increased  mortality  from  cancer,  especially  in  men  under 
age  64  at  death.  An  excess  was  seen  for  cancers  of  the  tongue, 
mouth,  and  pharynx,  colon,  pancreas,  lung,  and  bone.  Excess  mor- 
tality was  also  seen  for  aplastic  anemia  and  amyotrophic  lateral 
sclerosis. 

In  May  1974,  I prepared  a manuscript  describing  this  mortality 
excess,  but  before  submitting  the  manuscript  for  publication,  I sent 
a copy  of  it  to  Dr.  Thomas  Mancuso,  then  a contractor  for  the 
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Atomic  Energy  Commission,  and  delivered  a copy  to  the  AEC  staff 
at  a meeting  at  Hanford  on  June  26  and  27,  1974. 1 am  attaching  a 
copy  of  that  manuscript  for  the  record,  attachment  No.  2 [see  p.  497]. 

Mr.  Rogers.  The  manuscript  will  be  received  as  a part  of  the 
record. 

Dr.  Milham.  This  paper  suggested  that  inhalation  and  or  inges- 
tion of  radioactive  materials  might  be  responsible  for  the  cancer 
excess,  and  suggested  that  a population-based  followup  study 
should  be  done.  . 

At  Hanford,  I met  with  Dr.  Barkev  Sanders,  statistician  on  Dr. 
Mancuso’s  study,  and  with  AEC  and  Hanford  Environmental 
Health  Foundation  personnel,  to  go  over  my  findings  and  to  learn 
of  the  details  of  the  Mancuso  study.  The  impression  I got  at  the 
meeting  with  AEC  was  that  release  of  my  finding  might  cause 
concern  and  problems  in  the  industry.  After  this  meeting,  I decided 
not  to  publish  my  study,  because  I was  convinced  that  the  appro- 
priate population-based  studies  were  in  progress.  I felt  that  publica- 
tion of  my  findings  at  this  time  might  disturb  the  continuity  of  the 
study  in  progress  and  might  cause  undue  concern  in  the  workers.  I 
perceived  no  immediate  added  danger  to  the  workers.  These  im- 

fressions  are  documented  in  a memorandum,  dated  June  28,  1974, 
wrote  to  Dr.  John  Beare,  director  of  my  agency,  when  I returned 
from  Hanford,  attachment  No.  3 [see  p.  502], 

Mr.  Rogers.  Without  objection,  it  will  be  made  a part  of  the 
record. 

Dr:  Milham.  I cooperated  in  every  way  possible  with  Dr.  Man- 
CU80,  Dr.  Sanders,  and  the  AEC,  making  all  of  my  basic  data  and 
death  records  available.  My  basic  findings  were  subsequently  pub- 
lished in  abbreviated  form  in  1976  as  part  of  a National  Institute 
for  Occupational  Safety  and  Health  monograph.  That  is  attach- 
ment No.  4 for  the  record  also  [see  p.  503].  > 

AEC,  and  later  ERDA,  commissioned  work  at  Battelle  Northwest 
Laboratories  to  examine  my  findings.  I am  attaching  selected 
tables  and  excerpts  from  a document  prepared  by  Ethel  Gilbert, 
attachment  No.  5 [see  p.  514]. 

Mr.  Rogers.  All  of  the  attachments  will  be  made  a part  of  the 
record  without  objection. 

Dr.  Milham.  This  work  supports  my  initial  findings  in  great 
detail  and,  more  importantly,  suggests  to  me  a positive  cancer/ 
radiation  exposure  relationship.  You  see,  I had  no  basic  radiation 
data  in  my  work.  I feel  strongly  that  the  worker  population  at 
Hanford  should  be  studied  on  a continuing  basis,  since  it  is  one  of 
the  few  populations  available  with  monitored  low-dose  radiation 
exposure.  I feel  that  the  responsibility  for  carrying  out  these  stud- 
ies should  not  reside  in  ERDA  or  among  the  ERDA  contractors. 
Thank  you. 

[Testimony  resumes  on  p.  517.] 

[Attachments  to  Dr.  Milham’s  prepared  statement  follow:] 
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Attachment  2 --UNPUBLISHED  MANUSCRIPT,  JUNE  1974 


Increased  Cancer  Mortality 

Among  Male  Employees  of  the  Atomic  Energy  Commission 
Hanford,  Washington,  Facility. 


Abstract 

\ 

Analysis  of  the  death  certificates  of  842  Hanford  Project  employees 
as  part  of  a statewide  occupational  mortality  study  revealed  a 25%  cancer 
excess  In  the  years  1950-1973  in  men  age  20  to  64  at  death.  An  excess 
was  seen  for  cancers  of  the  tongue,  mouth  and  pharynx,  colon,  pancreas, 
lung  and  bone.  Also  seen  was  an  excess  of  amyotrophic  lateral  sclerosis 
and  aplastic  anemia.  ( Ingestion  and/or  inhalation  of  carcinogenic 
materials  is  suggested  by  the  erfneer  pattern.  These  findings  support 
the  hypothesis  that  an  occupational  hazard  exists  for  Hanford  employees. 

A population  based  study  should  be  done  to  confirm  or  reject  this 
hypothesis . 

As  a first  step  in  studying  occupational  mortality  patterns  in 
Washington  State,  the  death  records  of  all  male  residents,  age  20+, 
dying  in  the  years  1950-1971  were  searched,  and  the  occupational  state- 
ment abstracted  and  coded.  A three-digit  occupational  code,  based  on 
the  U.S.  Census  Bureau  occupational  code(l)  was  then  punched  into  the 
existing  death  punch  cards  and  the  cards  read  onto  magnetic  tape.  Code 
modifications  were  designed  to  take  advantage  of  occupations  and  indus- 
tries unique  to  this  area.  Therefore,  rubrics  were  added  to  handle 
occupations  in  the  wood  products  industry,  the  aircraft  industry 
(Boeing  in  Seattle)  and  the  nuclear  Industry  (Hanford  Works  in  Richland). 
The  completed  file  contained  307,828  records. 

A preliminary  tabulation  of  the  records  (occupation  by  cause  of 
death)  revealed  a high  proportion  of  cancer  deaths  among  Hanford  workers 
(22.5%  for  Hanford  employees  versus  16.1%  for  all  deaths).  Since  the 
deaths  coded  to  Hanford  were  those  occupations  peculiar  to  the  industry 
(i.e.  reactor  operator,  nuclear  engineer,  etc.)  an  effort  was  made  to 
identify  all  other  Hanford  deaths  Including  those  coded  to  non-specific 
occupations  (carpenter,  storekeeper,  bus  driver,  etc.).  Therefore,  ail 
death  records  for  the  three  counties  around  Richland,  Washington 
(Benton,  Franklin  and  Yakima),  filed  In  the  years  1950-1973,  were 
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examined.  Records  of  men  whose  occupational  statement  listed  Hanford, 
Atomic  Energy  Commission  or  an  A.E.C.  contractor  were  considered  those 
of  Hanford  employees.  In  all,  842  such  records  were  identified. 

Deaths  were  tabulated  by  cause  of  death  and  age.  Expected  deaths 
were  derived  using  a proportionate  mortality  approach(2). 

Table  l shows  good  agreement  in  observed  and  expected  deaths  for 
the  non-cancer  causes  of  death.  However,  there  is  a statistically 
significant  excess  of  observed  cancers  to  expected  cancers,  with  the 
excess  being  confined  primarily  to  men  dying  between  ages  20-64.  There 
is  a 26%  excess  of  cancers  In  this  group(3).  Table  2 shows  that  the 
cancer  excess  is  due  mostly  to  gastrointestinal  cancers.  Tongue,  ox5uth 
and  pharynx,  colon  and  pancreas  show  significant  excesses  in  men  age 
20-64  at  death.  Men  dying  over  age  65  show  an  excess  only  for  cancers 
of  the  mouth  and  pharynx.  Lung  and  bone  cancer  show  an  excess  If  both 
age  classes  are  added  (P  <,05).  Stomach,  rectum,  prostate,  kidney  and 
urinary  bladder  cancers  show  no  excess.  Of  the  lymphatic-hematopoietic 
system,  cancers,  only  multiple  myeloma  shows  an  excess  (not  statistically 
significant).  Aplastic  anemia  and  amyotrophic  lateral  sclerosis  show 
excess  mortality.  Aplastic  anemia  was  studied  because  of  its  known 
relationship  to  radiation.  Amyotrophic  lateral  sclerosis  was  studied 
because  3 deaths  were  ascribed  to  this  cause  among  the  72  deaths  filed 
in  1972  and  2 among  the  57  filed  in  1971. 

In  terms  of  secular  trend,  4 of  4 tongue  cancer  deaths  occurred  in 
1970-1972,  7 of  16  colon  cancers  occurred  in  1971-1973,  6 of  18  pancreatic 
cancers  occurred  in  1962-1964,  and  5 of  6 amyotrophic  lateral  sclerosis 
cases  occurred  in  1971-1972,  The  other  cancer  cases  were  spread  fairly 
evenly  over  the  study  period. 

The  cancer  of  colon  age  at  death  pattern  was  unusual  in  that  7 of 
16  cases  occurred  in  men  age  40-49  at  death  (observe  7,  expect  1.28; 
xf  - 25.56,  P < .001). 

In  considering  biases  which  might  account  for  the  observed  cancer 
excess,  it  is  difficult  to  conceive  of  a bias  operating  on  certain 
cancers  and  not  others,  on  cancers  and  not  other  causes  of  death,  and 
on  cancers  In  certain  age  classes  only. 

The  specific  types  of  cancer  with  excess  deaths  would  suggest 
Ingestion  and/or  inhalation  of  carcinogenic  agents.  Since  the  Hsnford 
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facility  is  Involved  In  the  handling,  fabrication,  processing  and 
storage  of  an  array  of  radioactive  naterlala,  most  of  which  are  of 
proven  carcinogenicity,  1 suggest  that  these  materials  are  the  most 
likely  cause  for  the  observed  cancer  excess (5). 

1 feel  that  the  findings  of  this  study  support  the  hypothesis 
that  there  Is  an  occupational  hazard  to  Hanford  employees.  Confirmation 
or  rejection  of  this  hypothesis  must  await  an  employee  population  based 
mortality  study. 


Samuel  Mllhao,  Jr.,  M.D. 

Washington  State  Department  of  Social 
and  Health  Services 
Health  Services  Division 
P.  0.  Box  1788 
Olympia,  Washington  98504 


May  24,  1974 

References  and  Notes: 

1,  Classified  Index  of  Occupations  and  Industries,  1960  Census  of 
Population,  U,S.  Bureau  of  Census. 

2,  See  L.  G.  Guralnick,  Vital  Statistics-Special  Reports  53,  No.  5, 

441  (1963)  for  details  of  this  method.  Total  deaths  and  the  cause 
of  death  to  be  examined  are  counted  by  5 year  age  groups  for  the 
entire  file,  and  the  proportion  of  deaths  due  to  the  examined 
cause  is  calculated  in  each  age  class.  This  proportion  is  then 
multiplied  by  the  total  Hanford  deaths  in  each  age  class  to  get 
the  expected  deaths  due  to  that  cause  in  each  age  class  in  Hanford 
employees.  Observed  deaths  for  that  cause  are  tabulated  by  age,  and 
observed  and  expected  deaths  are  summed  over  age  and  compared  using 
a chi-squared  test.  A small  but  negligible  bias  Is  introduced 
because  the  Hanford  deaths  cover  the  years  1950-1973,  whereas  the 
total  state  death  file  covers  the  years  1950-1971. 

3,  The  26%  figure  pertains  to  all  employee  deaths.  Since  many  men 
work  in  occupations  with  no  obvious  hazard  (accountants,  buyers, 
administrators,  etc.),  the  26%  cancer  figure  probably  understates 
the  risk  for  men  In  hazardous  occupations* 
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4.  Not  included  ere  7 cancers  reported  In  part  II  of  the  cause  of 
death  rtatement  on  the  death  certificate.  For  example,  suicide  or 
sudden  death  due  to  cardiovascular  disease  in  part  I of  the  cause 
statement  takes  precedence  for  assignment  of  cause  of  death. 

5.  Although  there  were  only  3 bone  tumors,  one  was  a fibrosarcoma  of 
the  tibia,  and  there  was  an  additional  "fibrosarcoma  of  the  thigh" 
(coded  to  a connective  tissue  rubric).  Osteogenic  fibrosarcoma 
was  the  histologic  type  of  tumor  seen  in  the  radium  dial  workers 
(see  V.  C.  Hueper,  Occupational  Tumors  and  Allied  Diseases.  C.  C. 
Thomas  (1942)  page  642).  Also,  experimentally  induced  radiation 
sarcomas  are  of  this  histologic  type  (see  Hueper,  page  685).  Bone 
seeking  radionuclides  may  also  explain  the  excess  aplastic  anemia 
and  the  slight  multiple  myeloma  excess. 

I -can  offer  no  explanation  for  the  remarkable  amyotrophic  lateral 
sclerosis  excess. 


Table  1 

Observed  and  Expected  Deaths  of  Male  Hanford  Employees 
by  age  and  grouped  causes  of  death,  1950-1973 


Age  at 

Deaths 

xj** 

Cause  of  Death 

1CD  No.* 

death 

Observed 

Expected 

All  Cancers  (4) 

140-209 

20-64 

118 

93.3 

6.5 

65+ 

55 

54.7 

.002 

20+ 

173 

148.0 

4.2 

All  Other  Causes 

000-136 

20-64 

414 

439.7 

1.5 

210-999 

65+ 

255 

255.3 

.0004 

20+ 

669 

695.0 

1.0 

* International  Classification  of  Diseases.  Eighth  Revision 

**  Xf  * (Observed  deaths  - Expected  deaths)*  / Expected  deaths 

***  p --Probability  that  Xf  is  equal  to  or  greater  than  its  stated  value 

t N.S . - Not  statistically  significant  at  the  5%  level 


p*** 

<.025 

n.s4 

<•05 

N.S. 

N.S. 

N.S. 
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Table  2 

Observed  and  Expected  Deaths 
By  cause  and  age  for  Hanford  Employees,  1950-1973 


Deaths 


Cause 

ICD  No. 

Age 

Observed 

Expected 

P 

Malignant  Neoplasm  of: 

Tongue 

141 

20-64 

4 

.75 

14.08 

<.001 

65+ 

0 

.27 

.27 

N.S. 

Mouth  and  Pharynx 

144-147 

20-64 

l 

1.49 

.16 

N.S . 

65+ 

3 

.47 

13.62 

<.001 

Stomach 

151 

20-64 

6 

6.91 

.12 

N.S. 

65+ 

3 

5.81 

1.36 

N.S. 

Colon 

153 

20-64 

15 

6.68 

10.36 

<.005 

65+ 

1 

5.29 

3.48  • 

N.S. 

Rectum 

154 

20-64 

1 

3.40 

1.69 

N.S. 

65+ 

3 

2.50 

.10 

N.S. 

Pancreas 

157 

20-64 

13 

5.95 

8.35 

<.005 

65+ 

5 

3.71 

.44 

N.S. 

Lung 

162-163 

20-64 

36 

28.89 

1.74 

N.S. 

65+ 

18 

12.46 

2.46 

N.S. 

Bone 

170  — 

20-64 

2 

.59 

3.37 

N.S. 

65+ 

1 

.22 

2.57 

N.S. 

Prostate 

185 

20-64 

4 

3.01 

.32 

N.S. 

65+ 

5 

7.49 

.83 

N.S. 

Urinary  Bladder 

188 

20-64 

1 

2.54 

.93 

N.S. 

65+ 

1 

2.50 

.90 

N.S. 

Kidney 

189.0- 

20-64 

6 

2.85 

3.48 

N.S. 

189.1 

65+ 

1 

1.26 

.05 

N.S. 

Brain 

191 

20-64 

5 

4.65 

.03 

N.S. 

- 

65+ 

2 

.69 

2.49 

N.S. 

Lymphosarcoma  and 

200 

20-64 

4 

3.12 

.25 

N.S. 

Reticulum-cell  sarcoma 

65+ 

1 

1.14 

.02 

N.S. 

Hodgkin's  Disease 

201 

20-64 

3 

2.27* 

.23 

N.S. 

65+ 

0 

.41 

.41 

N.S. 

Multiple  Myeloma 

203 

20-64 

2 

1.35 

.31 

N.S. 

65+ 

2 

.77 

1.96 

N.S. 

Leukemia 

204-207 

20-64 

2 

3.96 

.97 

N.S. 

65+ 

4 

2.33 

1.20 

N.S. 

Aplastic  Anemia 

284 

20-64 

0 

.26 

.26 

N.S. 

65+ 

2 

.19 

17.24 

<.001 

Amyotrophic  lateral 

348.0 

20-64 

3 

.62 

9.14 

<.001 

sclerosis  ' 

65+ 

3 

.21 

37.06 

<.001 

To:  Health  Services  Division 
Mail  Stop  l?-6 
John  Beare,  M.P. 


Date  June  28,  1974 
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From  Non-Communicable  Diseases  Unit 
Mail  Stop  2-2 
Samuel  Milham,  Jr.,  M.D. 


On  June  26  and  27  I visited  Dr.  Barkev  Sanders  at  the  Atomic  Energy 
Commissions  Hanford  facility  in  Richland.  The  purpose  of  my  visit 
was  tb  discuss  the  excess  of  cancer  which!  noted  in  Hanford  employees 
in  my  Washington  State  Occupational  Mortality  Study. 

I shared  my  case  and  population  data  with  Dr,  Sanders  who  designed 
and  is  executing  the  continuing  study  of  mortality  in  Hanford  employees 
under  an  AEC  contract.  His  data  supports  mine  in  every  detail  and  is 
more  extensive  in  that  he  has  complete  ascertainment  and  follow  up 
on  all  employees  and  has  additional  medical,  work  experience  and 
radiation  data  for  each  employee.  I am  satisfied  that  the  AEC  study 
is  properly  designed  and  I can  make  no  suggestions  for  improvement 
in  the  way  their  data  is  organized  or  is  being  analyzed. 

I have  offered  continued  collaboration  in  terms  of  providing  basic 
population  data  to  Dr,  Sanders  as  needed,  AEC  will  pay  any  necessary 
data  processing  costs. 

I think  that  the  timing  of  my  study  was  fortunate  in  that  is  pinpointed 
areas  to  be  examined  in  the  Hanford  data  and  may  have  accelerated  the 
analysis.  I am  convinced  that  they  would  have  found  the  same  thing  in 
their  routine  analysis  anyway.  AEC  and  Battel le  Northwest  have  offered 
to  cooperate  in  any  way  necessary  to  see  the  matter  through  to  its 
logical  conclusion. 

In  summary,  I think  that  the  matter  is  well  in  hand  and  that  all  that 
should  be  done  is  being  done. 


K10SH3K3  RESEARCH  REPORT 


VOLUME  I 

OCCUPATIONAL 
MORTALITY  IN 
WASHINGTON  STATE 
1950-1971 


U.S. DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE  / CENTER  FOR  DISEASE  CONTROL 
NATIONAL  INSTITUTE  FOR  OCCUPATIONAL  SAFETY  AND  HEALTH 


504 


VOLUME  I 

OCCUPATIONAL  MORTALITY'  IN  WASHINGTON  STATE 
1950-1971 
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Chronic  Disease  Epidemiologist 
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and  - 

Washington  State  Department  of  Social  and  Health  Services 
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U.S.  DEPARTMENT  OF  HEALTH,  EOUCATION,  AND  WELFARE 
Public  Health  Service 
Center  for  Disease  Control 

National  Institute  for  Occupational  Safety  and  Health 
Division  of  Surveillance,  Hazard  Evaluations,  and  Field  Studies 
Cincinnati,  Ohio  45202 
April  1976 


HEW  Publication  No.  (NIOSH)  76 -175 -A 
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Upholsterers 
Occupation  code  535 
Total  deaths  289 

Chronic  rheumatic  heart  disease,  arteriosclerotic  heart  disease  In  men 
age  20-64,  and  diseases  of  arteries  (1950-60)  show  excess  mortality.  A non- 
significant PMR  elevation  is  seen  for  urinary  bladder  cancer. 


Craftsmen  and  Kindred  Workers 
Occupation  code  545 
Total  deaths  344 

Cerebral  hemorrhage  (age  20-64),  subarachnoid  hemorrhage  and  cancer  of 
the  kidney  show  PMR  elevations  based  on  small  numbers. 


Officers  and  Enlisted  Men,  Navy  and  Coast  Guard 
Occupation  code  551 
Total  deaths  1,315 

Officers  and  Enlisted  Men;  Air  Force,  Army  and  Marine  Corps 
Occupation  code  555 
Total  deaths  2,590 

H-lRs  are  artificially  elevated  for  a number  of  causes  of  death  because 
of  referral  of  ill  armed  servicemen  to  the  large  military  medical  centers  in 
this  state.  Also,  men  retired  for  medical  reasons  are  more  likely  to  take  up 
residence  near  the  military  medical  facilities  in  the  state.  These  popula- 
tions have  a high  risk  of  dying  and  inflate  the  PMR  for  these  two  occupational 
classes. 


Boeing  Workers 
Occupation  code  557 
Total  deaths  2,511 

This  is  an  industrial  grouping  of  men  employed  by  a large  aircraft  manu- 
facturing firm  in  the  Seattle  area.  These  men  show  significant  elevations  of 
PMR  for  acute  leukemia,  other  specified  anemias  (1CD  292),  paralysis  agitans 
(1961-71)  and  coronary  heart  disease.  Other  causes  with  non-significant 
Increases  in  PMR  are  cancer  of  the  pancreas  and  Hodgkin's  disease. 


Atomic  Energy  Workers 
Occupation  code  558 
Total  deaths  727 

This  is  the  group  of  workers  associated  with  the  Atomic  Energy  Commission 
Hanford  Project  at  Richland,  Washington.  The  fact  that  twice  as  many  deaths 
occurred  in  1961-71  as  1950-60  is  explained  by  the  fact  that  the  Hanford  Project 
started  in  1941  and  the  work  force  is  now  aging  to  the  point  where  higher 
mortality  rates  prevail. 
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Cancer  of  the  pancreas  shows  a significant  PMR  elevation  in  both  time 
periods.  Cancer  of  the  large  Intestine  shows  an  elevated  PMR  in  men  age  20-64, 
Examination  of  1972  and  1973  deaths  supports  these  findings  and  suggests  that 
amyotrophic  lateral  sclerosis  may  also  have  an  Increased  mortality  in  this 
industrial  group. 

In  1972  there  were  no  pancreatic  cancer  deaths,  2 large  Intestinal  cancer 
deaths  (age  45-49)  and  3 deaths  due  to  amyotrophic  lateral  sclerosis.  In  1973 
there  was  l pancreatic  cancer  death  (age  60-64),  1 large  Intestinal  cancer 
(age  60-64),  and  no  amyotrophic  lateral  sclerosis  deaths. 

Interestingly,  the  cancers  associated  with  penetrating  whole  body  radlatlo 
show  no  remarkable  PMR  excess.  Leukemias  show  lowered  PMRs;  multiple  myeloma 
shows  a small  PMR  Increase  based  on  4 deaths.  It  may  be  that  the  colon  cancer 
excess  in  young  men  is  related  to  inhalation  and/or  ingestion  of  radionuclides. 
On  the  basis  of  gastrointestinal  transit  times,  colon  is  the  predicted  site  of 
maximal  exposure  to  Ingested  radionuclides.  The  pancreatic  cancer  excess  and 
the  amyotrophic  lateral  sclerosis  excess  have  no  obvious  relationship  to 
radiation  exposure.  The  colon  cancer  excess  is  corroborated  by  a population 
based  mortality  study(28). 


Asbestos  and  Insulation  Workers 
Occupation  code  630 
Total  deaths  136 

Increased  PMRs  are  seen  for  malignant  neoplasms.  Most  of  this  excess  Is 
due  to  a very  high  PMR  for  respiratory  cancers.  Excess  deaths  are  also  seen 
in  the  category,  diseases  of  the  respiratory  system,  due  primarily  to 
asbestosis.  A number  of  studies  have  reported  this  assoclat ion(29) . 


Attendants;  Auto  Service,  Parking,  Gas  Station 
Occupation  code  632 
Total  deaths  3,144 

Unspecified  pharyngeal  tumors  showed  a 5 to  1.4  excess  in  men  age  20-64. 
Tumors  of  testis  (1961-71),  tumors  of  unspecified  sites,  asthma,  diabetes 
mellltus,  cerebral  hemorrhage  and  coronary  heart  disease  also  show  ,elevated 
PMRs.  The  diabetes  excess  In  men  under  age  35  is  10  deaths  observed  to  less 
than  3 expected.  The  1950  U.S.  study  does  not  show  a comparable  pattern. 


Blasters  and  Powdermen 
Occupation  code  634 
Total  deaths  190 

PMRs  In  the  neighborhood  of  600  are  seen  in  the  accidental  death  grouping 
(ICD  910-936)  from  work-related  accidents 
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Attachment  5 

PROPORTIONAL  MORTALITY  ANALYSIS 
OF  HANFORD  DEATHS 

by 

E.  S.  Gilbert 

v 

Our  data  exhibit  no  cl e?r-cu t relationship  of  death  from  career 
end  radiation  exposure.  With  the  possible  exception  of  average  dose,  none 
of  the  variables  produce  ar.y  evidence  of  a consistent  dose-cancer 
correlation.  The  SKR's  for  the  various  groups  based  on  the  two  total 
exposure  variables  were  corrected  for  years  at  Hanford,  but  this  did  not 
alter  the  results  in  any  significant  way.  • ' 

It  is  important  to  note  that  with  a 10  year  latency  period,  there  ^ 
is  little  evidence  yet  in  for  total  doses  much  larger  than  2 rems.  With  \ 
a 20-year  latency  period,  there  is  virtually  no  relevant  data  yet. 
Unfortunately,  It  will  be  at  least  10  to  20  years  before  we  can  adequately 
examine  total  exposures  in  the  range  of  10  re/ns  or  more. 

SPECIFIC  CANCER  TYPES 

On  Table  A,  standard  mortality  ratios  for  the  total  group,  for  those 
with  five  or  more  years  at  Hanford,  and  for  craftsmen  and  operators  are 
presented.  In  Table  2,  the  relationship  of  a fev;  selected  causes  with 
occupation  and  with  dose  is  presented.  It  should  be  noted  that  the  Sill's 
for  less  common  causes  of  death  within  subsets  of  the  data  are  subject 
to  much  random  variation.  Kany  of  the  trends  noted  below  may  well  be 
chance  occurrences. 

Of  the  various  specific  cancer  types,  only  cancer  of  the  pancreas' 
and  cancer  of  other  lymphatic  tissue  (includes  multiple  nyoloma)  are 
significantly  high.  Cancer  of  the  pancreas  is  high  for  both  short  and 
long  term  workers.  It  is  lew  in  the  lowest  exposure  group,  and  particularly 
high  for  younger  and  local  deaths  as  well  as  for  those  with  an  early  initial 
year  of  employment.  Cancer  of  other  lymphatic  tissue  is  especially  high 
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for  those  with  higher  radiation  doses.  Leukemia,  interestingly,  is 
significantly  lower  then  normal.  Other  cancers  which  are  high  for 
particular  occupational  groups  include  cancer  of  the  colon  and  lympho- 
sarcoma (both  are  high  for  chemical  operators,  steemf liters  and  other 
operators),  and  cancer  of  the  lung  (high  for  chemical  operators  and 
other  craftsmen,  slightly  high  for  steamfitters  and  powar  operators). 

With  the  possible  exception  of  cancer  of  other  lymphatic  tissue,  there  - 
is  no  consistent  relationship  of  any  of  these  cancers  with  radiation 
exposure.  - 

OTHER  CAUSES  Or  DEATH 

Infectious  diseases,  diseases  of  the  nervous  system  and  sense 
organs,  pneumonia,  diseases  of  the  digestive  system  and  cirrhosis  of  the 
liver  all  exhibit  significantly  low  SMB's*.  If  these  causes  are  truly  low, 
this  could  of  course  be  a factor  in  the  excess  of  cancer  deaths  in  a 
proportional  analysis.  Arteriosclerotic  heart  diseases,  emphysema,  and 
external  causes  are  all  significantly  high.  At  least  part  of  the 
arteriosclerotic  heart  disease  excess  may  be  due  to  a coding  change  between 
the  7th  end  8th  revisions. 

Nearly  all  the  excess  emphysema  deaths  occur  for  those  dying  over 
65  years  of  age.  Standard  mortality  ratios  are  especially  high  for  those 
with  an  early  initial  year  of  employment  and  for  chemical  operators,  power 
operators,  and  other  craftsmen.  These  occupations  are  those  which  also 
exhibit  high  standard  mortality  ratios  for  lung  cancer.  Possibly  this 
says  something  about  the  srroking  habits  and/or  occupational  exposures  of 
Ren  in  these  categories.  Possibly  also  the  dust  in  the  region  is  a factor. 


Table  2 

Standard  Mortality  Ratios  by  Occupation  and  Dose 


in 


Sub-Group  By 

No.  In 

• 

* With'  , 

x. 

8 • 

. 8 

ro 

i 

«? 

. # 

If 

£ 

£ £ 

<v 

i? 

8 

£ 

Occupation  • 

Group 

"Hloh -Doses"! 

a 

O 

o 

o 

CJ 

j. 

Reactor  & Pile  Op. 

. 30 

66,7 

1.07 

1.12 

Radiation  Monitors 

12 

41.7 

.95 

.73 

Millwrights 

53 

28.3 

.88 

1 .12 

1.66 

.64 

.00 

.00 

1.37* 

1.04 

3.60* 

t 

^Chemical  Op. 

57 

26,3 

1,7G*JL 

— 2.32_  3.42_  1.70 

_.6.35_ 

.00  • 

.98 

3.98 

J IL_ 

;1. 

itcamfitters  V-\ 

5 59 

25.4  * 

J.83** 

_ 2.02 

3,12, 

—1.24 — 

_6.71  — 

-XoolJ 

1.13 

. .00 

_ .63 

Metal  Workers  j f 

Other  Operators  ! ) 

i 23 

4.3 

1.57 

1.15 

69 

K5 

1.20 

1 .85 

2.99 

.00 

6,64 

.00 

1.38** 

.00 

.91 

1. 

Power  Operators 

142 

0.0 

1.36 

.00 

1.32 

1.30 

'.00 

4.63 

1.00 

1.79 

2.13* 

Other  Craftsmen 

254  ' 

3.9 

1.20 

.71 

.74 

1.57* 

. .70 

1.25 

1.26** 

1.68 

1,22 

i! 

Total  Dose  10  Yrs. 

Prior  to  Death  (for  those  with  5 or  more  years  at  Hanford) 


o - 

440 

.93 

.87 

.45 

.91 

.91 

1.48 

1.13 

1.24 

1.42 

1. 

.12  - 

364 

1.24* 

. 1.63 

1.78 

1.32 

2.21 

1.72 

1.04 

1.92* 

1,55 

1, 

.49  - 

231 

1.23 

' 1.74 

1.90 

1.20 

..  .00 

2.59  * 

1.25** 

•1.10 

1.44 

t 

1.18- 

57 

.97 

1.22 

1.82 

1.22 

.00 

-00.. 

1,09 

2.23 

.81 

i. 

<^2.14  - 

w 

114 

1.27 

2.02  . 
f 

1.52 

1.00  . 

3.34/ 

f ( 

'7. 83*) 

1.01 

i 

1.70 

1.96 

i. 

Significantly  different  from  1.0  at  the  .05  level 
Significantly  different  from  i.O  at  the  .01  level  * 


Vhe  "high  dose"  category  Is  defined  as  those  with  a total  dose  of  2.14  rems  or  more  10  years  prior  to  death. 
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Mr.  Rogers.  Thank  you  very  much,  Dr.  Milham,  for  a very 
effective  statement.  Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Did  the  AEC  keep  you  from  publishing  your  study  for  a time? 

Dr.  Milham.  No,  it  was  my  decision  not  to  publish. 

Mr.  Carter.  It  was  your  decision? 

Dr.  Milham.  Right. 

Mr.  Carter,  why  did  you  make  this  decision? 

Dr.  Milham.  I had  a number  of  reasons.  No.  1,  it  was  a very 
sensitive  issue  at  the  time.  The  study  I did,  the  occupatinal  mortal- 
ity study,  pinpointed  a number  of  other  industries  with  problems, 
and  once  I had  learned  that  the  proper  followup  study  was  indeed 
in  the  works,  it  was  being  done,  I didn't  see  any  point  in — I was 
worried  about  lack  of  continuity.  I was  afraid  if  it  did  get  out  in  the 
literature  it  might  cause  problems  for  the  current  contractors. 

Mr.  Carter.  You  were  waiting  for  a project  of  greater  scope  to  be 
made,  is  that  right? 

Dr.  Milham.  Right.  I didn’t  have  any  radiation  data.  My  ideas 
were  conjectural.  I knew  about  excess  cancer,  but  I did  not  know 
why. 

Mr.  Carter.  But  there  is  no  doubt  in  your  mind  that  there  was 
excess  cancer  found  among  the  workers  there  at  Hanford? 

Dr.  Milham.  I was  convinced,  my  study  showed  that  to  my 
satisfaction. 

Mr.  Carter.  Thank  you  very  kindly. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  Dr.  Milham,  in  your  statement  you  indicate  that 
the  AEC  and  ERDA  commissioned  an  evaluation  of  your  findings 
by  Battelle  Northwest  Laboratories  conducted  by  Ethel  Gilbert, 
and  you  say  in  your  statement  the  evaluation  of  your  study  sup- 
ported your  findings. 

Dr.  Milham.  That  is  my  interpretation. 

Mr.  Walgren.  You  say  the  evaluation  supports  my  initial  find- 
ings in  great  detail  and,  more  importantly,  suggested  to  you  a 
positive  cancer/radiation  exposure  relationship.  These,  however, 
are  not  the  same  conclusions  reached  by  the  author  of  the  evalua- 
tion. 

Can  you  develop  that  for  us? 

Dr.  Milham.  You  will  have  Dr.  Gilbert  to  question  yourself,  but 
the  words  of  her  document  didn’t  seem  to  me  to  agree  with  what  I 
could  read  in  her  tables,  so  I thought  that  her  basic  conclusion  was 
that^here  was  no  radiation  relationship  with  this  excess  mortality, 
but  when  I look  at  her  tables  I see  a radiation  relationship. 

Mr.  Walgren.  Would  that  be  obvious  to  members  of  the  commit- 
tee, too,  if  they  were  to  look  at  the  table?  Would  they  be  able  to  see 
a radiation  relationship? 

Dr.  Milham.  I think  with  guidance. 

Mr.  Walgren.  Could  you  briefly  give  us  that  guidance? 

Dr.  Milham.  It  is  the  last  piece  of  paper  in  this  stack,  table  2. 
The  numbers  on  the  right  side  of  the  table  are  standardized  mor- 
tality ratios.  They  should  be  one  if  there  is  no  mortality  excess.  If 
you  look  along  chemical  operators  and  steamfitters,  under  these 
cancers  you  see  standard  mortality  ratios  in  the  neighborhood  of 
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three,  six,  and  five.  Six  means  there  is  a six  time  excess;  the  ratio 
between  the  observed  and  expected  deaths  is  six. 

You  see,  there  is  excess  SMR’s  for  cancers  in  those  columns.  The 
other  thing  I would  like  to  call  your  attention  to  is  that  the  highest 
SMR’s  are  in  those  occupations  with  percent  high  doses,  the  second 
column.  That  is  radiation  dose.. The  bottom  part  of  the  table  says, 
total  dose,  10  years  prior  to  death. 

I call  your  attention  to  the  fact  that  most  of  the  high  SMR’s  are 
in  the  nigh  radiation  groups.  The  highest  one  is  in  the  highest 
radiation  group,  and  the  others  are  in  the  higher  groups.  In  the 
zero  dose  groups,  there  are  essentially  no  high  SMR’s.  Does  that 
make  sense? 

Mr.  Walgren.  Yes.  Not  to  belabor  the  point,  the  SMR’s,  the 
standard  mortality  ratios 

Dr.  Milham.  fne  ratio  of  observed  deaths  to  expected  deaths. 
When  you  get  more  observed  than  expected,  the  ratio  goes  above 
one,  you  see,  and  the  higher  it  gets  above  one,  the  greater  the  ratio 
of  observed  to  expected  deaths. 

Mr.  Walgren.  I see.  Perhaps  at  this  point  in  the  record  it  would 
be  helpful  to  have  a brief  evaluation  by  you  of  these  statistics,  and 
we  can  hold  that  open,  and  you  could  submit  just  a comment  on 
that  if  you  would  like,  if  you  feel  it  would  clarify  your  disagree- 
ment with  Ethel  Gilbert. 

Dr.  Milham.  I think  the  issue  will  be  clarified  in  subsequent 
testimony. 

Mr.  Walgren.  I wanted  to  just  ask  you,  then,  to  elaborate  on 
your  feelings  that  the  responsibility  for  carrying  out  future  studies 
should  not  reside  in  ERDA  or  among  ERDA  contractors. 

Dr.  Milham.  To  quote  a colloquialism,  it  is  like  the  fox  watching 
the  chicken  coop. 

Mr.  Walgren.  Is  that  because  they  have  an  interest  in  the 
outcome? 

Dr.  Milham.  The  people  there  are  sincere.  I know  them.  They 
are  friends.  I think  they  are  good  scientists,  but  their  visibility  and 
credibility,  unless  they  have  supervision  from,  say,  an  outside, 
independent  committee  of  some  sort,  would  be  suspect.  In  other 
words,  company  doctors  work  for  the  company,  in  my  experience, 
and  I do  have  a lot  of  experience  in  occupational  medicine,  atid  it  is 
important  who  pays  your  pay,  who  gives  you  your  paycheck. 

I am  not  saying  that  these  people  are  biased  or  doing  bad  work,  ! 
think  they  are  credible  people,  and  I am  cooperating  with  them  ii. 
every  way  I can,  but  I think  it  would  be  best  to  address  the  issue  as 
dispassionately  and  unbiasedly  as  possible,  and  there  is  an  issue. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  With  whom  did  you  talk  at  the  AEC?  You  said  you 
talked  with  AEC  people,  and  got  the  impression  there  that  the 
release  of  your  findings  might  cause  concern  and  problems  in  the 
industry. 

Dr.  Milham.  That  was  a long  time  ago. 

Mr.  Rogers.  Do  you  recall  when  that  was? 

Dr.  Milham.  I recall  the  plant  manager  was  there,  and  some  of 
his  staff.  The  atmosphere  was  sort  of  like  a funeral,  quiet,  no 
smiles.  This  is  serious  business,  and  I recognized  it  as  such,  but 
they  were  polite  to  me,  and  opened  the  door,  and  said  nothing 
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about  withholding  publication.  After  I got  back,  I got  to  thinking, 
maybe  it  would  be  best  if  I did  not.  I went  to  the  trouble  of  writing 
a paper,  which  I don’t  ordinarily  do  unless  I intend  to  publish  it, 
but  after  I had  been  there,  I got  to  thinking  politically,  and  for  a 
lot  of  reasons,  it  would  probably  be  better  in  the  long  run  not  to 
publish  it  then. 

There  were  a lot  of  nuclear  initiatives  before  various  State  legis- 
latures, and  there  was  a lot  of  sensationalism,  and  I wanted  to 
keep  things  quiet,  and  get  the  right  followup  studies  done. 

Mr.  Rogers.  You  said  you  were  given  the  impression  at  this 
meeting  that  there  might  be  problems  if  your  report  was  made 
public. 

Dr.  Milham.  Right.  Maybe  not  in  so  many  words,  but  I got  the 
feeling  definitely. 

Mr.  Rogers.  Let  me  ask  you  about  the  statistics  of  the  Gilbert 
study.  Do  they  differ  from  yours  in  any  great  regard? 

Dr.  Milham.  You  have  to  understand  , I don’t  have  any  radiation 
data  whatsoever.  My  study  is  a proportionate  mortality  ratio  study. 
No;  I think  there  is  basic  agreement. 

Mr.  Rogers.  With  what  you  found  and 

Dr.  Milham.  With  what  I found,  My  basic  data,  looking  at  the 
same  700  deaths,  I think  they  found  basically  the  same  thing. 

Mr.  Rogers.  Were  you  aware  of  the  Mancuso  findings  at  about 
that  time?  I notice  you  talked  to  Dr.  Sanders,  who  was  the  statisti- 
cian. 

Dr.  Milham.  I talked  to  Dr.  Mancuso  also  on  the  telephone.  He 
set  up  the  meeting  for  me. 

Mr.  Rogers.  How  did  your  study  compare  with  Dr.  Mancuso’s? 

Dr.  Milham.  I think  I was  a little  bit  ahead  of  them.  You  see, 
their  study  requires  them  to  go  to  the  Social  Security  Administra- 
tion to  get  deaths.  I actually  work  in  the  same  building  where  the 
deaths  come,  so  I was  ahead  of  them  in  terms  of  years  of  death.  In 
other  words,  I had  more  recent  deaths. 

The  other  big  difference  with  their  study  was  that  I used  the 
Washington  State  deaths  for  a comparison  population,  but  after  I 
saw  the  basic  data  they  were  collecting,  I was  impressed,  frankly, 
that  this  was  going  to  tell  the  story  in  time,  and  I happened  to 
have  a head  start  on  them  because  of  where  I sat  with  the  death 
records,  but  I didn’t  want  to  disturb  the  continuity  of  the  study. 
That  is  the  main  reason  I withheld  publication. 

Mr.  Rogers.  And  you  were  employed,  then,  by  whom? 

Dr.  Milham.  Washington  State  Health  Department. 

Mr.  Rogers.  So  you  were  in  no  way  employed  by  AEC  or  any 
Federal  Government  agency? 

Dr.  Milham.  I worked  for  the  State  of  Washington. 

Mr.  Rogers.  Have  you  done  any  further  studies? 

Dr.  Milham.  Well,  that  one  study,  the  big  one,  showed  a number 
of  occupations  with  problems,  ana  I have  been  engaged  since  in 
followup  studies  in  a number  of  other  occupational  standards. 

Mr.  Rogers.  What  have  you  found  there? 

Dr.  Milham.  The  basic  findings  of  that  study  are  supported 
chapter  and  verse.  When  we  get  into  the  other  industries  that  we 
found  problems  with  initially,  we  find  that  the  study  was  right. 
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Mr.  ROGERS.  In  other  words,  other  occupational  classifications  in 
the  nuclear  industry? 

Dr.  Milham.  These  are  non-nuclear  industries. 

Mr.  Rogers.  But  did  these  involve  exposure  to  radiation? 

Dr.  Milham.  Exposure  to  other  chemicals  basically.  I have  done 
no  more  work  with  the  Hanford  file  except  that  we  are  in  the 
process  of  updating  the  basic  data.  You  see,  I have  no  access  to  the 
basic  worker  data  at  Hanford. 

Mr.  Rogers.  Have  you  requested  the  data? 

Dr.  Milham.  Not  formally,  but  I have  informal  relationships 
with  people  doing  the  studies. 

Mr.  Rogers.  What  has  been  the  response? 

Dr.  Milham.  Basic  cooperation. 

Mr.  Rogers.  So  you  can  get  the  records? 

Dr.  Milham.  I have  not  put  then  to  the  test  of  getting  the  basic 
data,  but  I think  I probably  can. 

Mr.  Rogers.  Have  you  seen  the  current  Mancuso  report  showing 
significant  cancer  risks  from  radiation  exposure? 

Dr.  Milham.  Yes,  I have. 

Mr.  Rogers.  What  is  your  opinion  of  that  report? 

Dr.  Milham.  I think  it  vindicates  my  initial  work.  I think  it 
supports  it. 

Mr.  Rogers.  Then  you  are  in  agreement 

Dr.  Milham.  Yes,  I am.  yes,  I am. 

Mr.  Rogers  [continuing].  With  the  finding  of  the  Mancuso 
report? 

[Dr.  Milham  nods  affirmatively.] 

Mr.  Rogers.  And  I understand  that  you  feel  that  studies  should 
not  reside  with  the  agency  that  is  also  causing  the  problem.  I 
believe  that  was  your  position. 

Dr.  Milham.  Well,  I did  not  say  it  that  way. 

Mr.  Rogers.  Well,  I understand.  You  used  what,  the  fox  and  the 
chicken  coop? 

Dr.  Milham.  The  fox  and  the  chicken  coop. 

Mr.  Rogers.  Well,  I guess  we  all  understand  that. 

Thank  you  so  much.  Oh,  excuse  me.  Dr.  Carter  may  have  a 
question. 

Mr.  Carter.  In  your  table,  I notice  in  three  instances  that  you 
have  an  incidence  of  lymphosarcoma  more  than  six  times  as 
common  among  these  workers  than  the  average.  Is  that  correct? 

Dr.  Milham.  That  is  Dr.  Gilbert’s  table,  but  that  is  how  I read 
that.  Those  are  probably,  based  on  small  numbers.  Still,  the  SMR’s 
are  above  six  in  the  lymphosarcoma  column  for  chemical  operators, 
steamfitters,  and  other  operators. 

Mr.  Carter.  How  did  you  get  involved  in  this  Hanford  study? 

Dr.  Milham.  Wrii,  I work  for  the  State  of  Washington,  and  the 
death  certificate')  contain  an  occupational  statement,  and  no  one  in 
the  State  has  used  this  statement,  so  what  I wanted  to  do  is  find 
out,  if  you  look  at  cause  of  death  and  occupation,  how  are  they 
related,  and  it  happened  that  Hanford  was  one  of  the  industries  we 
looked  at.  We  looked  at  every  industry,  carpenters,  farmers,  copper 
smelters,  aluminum  mills,  and  this  is  just  one  of  the  ones  that  fell 
out  as  having  more  cancer. 
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Mr.  Carter.  Did  you  find  the  incidence  of  cancer  as  high  in  any 
other  occupation? 

Dr.  M ilham.  As  high?  Yes,  yes. 

Mr.  Carter.  In  other  industries? 

Dr.  Milham.  Higher. 

Mr.  Carter.  Which  ones? 

Dr.  Milham.  Copper  smelters  have  a lot  more  lung  cancer,  for 
example.  Aluminum  refiners  have  pancreatic  cancer,  lung  cancer.  I 
could  go  on  for  half  an  hour. 

Mr".  Carter.  Were  you  on  contract? 

Dr.  Milham.  To  whom? 

Mr.  Carter.  To  anyone  at  this  time? 

Dr.  Milham.  Now? 

Mr.  Carter.  At  the  time  you  did  this  study. 

Dr.  Milham.  No;  I worked  for  the  State  of  Washington  as  a 
salaried  physician. 

Mr.  Carter.  And  your  initial  funding  was,  of  course,  from  them? 

Dr.  Milham.  Right,  and  when  I collected  all  my  basic  data,  I 
went  to  NIOSH,  the  National  Institute  of  Occupational  Safety  and 
Health,  and  said  I could  use  some  money  to  analyze  the  data.  I had 
it  all  on  tape,  ready  to  go,  and  they  paid  me  an  amount  to  analyze 
it.  They  subsequently  published  the  report  appended  here.  I have 
the  front  cover  xeroxed. 

Mr.  Carter.  Thank  you  very  kindly,  Mr.  Chairman. 

Mr.  Rogers.  Let  me  ask  this,  and  I will  conclude.  Did  you  make 
the  AEC  officials  that  you  visited  with  aware  of  your  study  and  the 
findings  of  your  report? 

Dr.  Milham.  Right. 

Mr.  Rogers.  Did  they  take  any  action  as  a result,  that  you  are 
aware  of? 

Dr.  Milham.  I really  do  not  know  what  they  did.  They  had  no 
communication  with  me  except  a couple  of  years  later.  I don’t 
know  what  they  did.  They  must  have  taken  some  action.  They 
commissioned  this  work  by  Battelle  to  review  my  findings.  I know 
that  for  sure. 

Mr.  Walgren.  If  I might,  so  the  action  the  AEC  took  was  to 
study  your  findings  and  come  up  with  the  conclusion  you  were 
wrong? 

Dr.  Milham.  I don’t  know  that  I would  conclude  necessarily  that 
I was  wrong.  That  was  not  my  conclusion  when  I read  these.  I was 
sort  of  amused.  I would  read  these  and  say,  boy,  it  makes  my  stuff 
look  better  and  better  all  the  time. 

Mr.  Walgren.  But  the  problem  is,  to  the  trained  eye,  it  makes 
your  stuff  look  better  and  better  all  the  time,  and  when  you  look  at 
the  statistics,  apparently,  it  does,  but  when  you  look  at  the  text 
surrounding  that  is  perceived  by  the  general  public,  they  are  issu- 
ing conclusions  that  there  are  no  dangers  here. 

Dr.  Milham.  I do  not  know  that  these  were  ever  generally  re- 
leased. I think  these  were  sort  of  in-house  documents  or  reports. 
Maybe  they  got  out,  but  they  were  sent  to  me  by  Dr.  Mancuso. 

Mr.  Walgren.  So  they  were  in-house  reports  in  the  agency  that 
was  responsible  for  setting  the  standards  of  exposure  at  the  time? 

Dr.  Milham.  I guess,  yes. 
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Mr.  Walgren.  One  of  the  great  difficulties  I have  with  everyone 
that  comes  before  us,  and  this  includes  the  Army  personnel  who 
were  responding  to  requests  to  track  the  people  who  had  been 
exposed  in  the  nuclear  blasts  and  the  like,  it  is  as  if  they  do  not 
take  it  seriously,  and  they  are  the  ones  involved  in  setting  the 
standards  of  exposure  for  military  personnel. 

Dr.  Milham.  I think  they  took  me  very  seriously.  I think  that 
they  took  me  super-seriously.  The  way  I saw  it,  they  said,  well,  is 
this  stuff  for  real?  Let’s  find  out.  I don’t  know  what  their  conclu- 
sions are  now,  but  I was  taken  seriously,  I assure  you.  I was  not 
laughed  off. 

Mr.  Walgren.  But  then  when  the  report  was  made,  the  conclu- 
sion was  whatever  Ethel  Gilbert  at  the  Battelle  Laboratories  con- 
cluded, that  this  is  apparently  nothing  to  be  concerned  about. 

Dr.  Milham.  I don’t  really  want  to  put  words  in  anyone  else’s 
mouth.  The  way  I interpreted  it  was  that  Milham  might  have 
something  here,  but  based  on  the  numbers,  et  cetera,  it  probably 
does  not  show  a striking  radiation  relationship.  You  have  to  realize 
that  her  analysis  was  three  or  four  years  ago  now.  They  may  have 
different  conclusions  now.  I don’t  know. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  But  you  are  not  aware  of  any  action  taken  by  the 
AEC,  as  far  as  you  know,  to  alert  workers  to  dangers  as  a result  of 
your  study? 

Dr.  Milham.  I don’t  think  that  is  really  appropriate  at  this  point 
in  time,  but  I don't  believe  they  have. 

Mr.  Rogers.  Has  there  been  any  request  from  any  of  the  agen- 
cies that  you  continue  your  studies  to  get  the  actual  records  and 
either  confirm  or  deny  the  death  statistics  that  you  found  and  the 
conclusions  drawn? 

Dr.  Milham.  Requests  by  whom? 

Mr.  Rogers.  I wonder  about  the  AEC,  ERDA,  DOE. 

Dr.  Milham.  I have  had  some  requests  made  of  me  for  the  basic 
records,  and  I have  furnished  death  certificate  copies  to  the  AEC 
contractor,  Dr.  Mancuso,  and  I am  continuing  a collaboration  with 
Battelle  and  Hanford  environmental  health  people.  I am  talking  to 
these  people.  I intend  to  help  in  any  way  I can.  They  have  the  basic 
worker  data  and  the  basic  followup  study. 

Mr.  Rogers.  And  these  are  simply  not  in  your  possession. 

Dr.  Milham.  Not  in  my  possession,  no. 

Mr.  Rogers.  Thank  you  so  much  for  helping  us,  Doctor.  Do  you 
plan  to  be  here  today? 

Dr.  Milham.  Today  and  tomorrow. 

Mr.  Rogers.  I think  it  would  be  helpful  if  you  can,  because  we 
may  want  to  call  you  back. 

Dr.  Milham.  I will  be  here. 

Mr.  Rogers.  And  if  you  can  listen  to  the  testimony  as  it  develops, 
I think  it  will  be  helpful. 

Dr.  Milham.  I will  be  here. 

Mr.  Rogers.  Thank  you. 

The  next  witness  will  be  Dr.  Thomas  F.  Mancuso,  Department  of 
Industrial  Environmental  Health  Sciences,  Graduate  School  of 
Public  Health,  University  of  Pittsburgh.  He  is  accompanied  by  Dr. 
Alice  Stewart  and  Mr.  George  Kneale. 
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If  you  would  like  to  take  a place  at  the  table,  we  would  be 
pleased  to  have  you.  We  welcome  each  of  you  to  the  committee, 
and  I am  going  to  call  on  Mr.  Walgren  to  make  an  introduction. 

Mr.  Walgren.  I just  want  to  take  the  opportunity  to  welcome 
you  to  the  committee,  Dr.  Mancuso,  and  to  introduce  you  to  the 
committee.  As  a Member  of  Congress  from  the  Pittsburgh  area,  I 
am  particularly  pleased  to  have  you  here  in  Washington,  and  espe- 
cially on  this  subject. 

Dr.  Mancuso  is  a research  professor  of  occupational  health  at  the 
Graduate  School  of  Public  Health  of  the  University  of  Pittsburgh. 
He  has  spent  a lifetime  in  the  research  of  occupational  disease  and 
occupational  hazards,  has  written  widely,  is  the  author  of  a 
number  of  articles  in  the  various  professional  journals.  He  is  a 
medical  physician,  as  well  as  the  holder  of  a graduate  degree  in 
public  health. 

We  are  very  happy  you  are  here,  Dr.  Mancuso. 

Dr.  Mancuso.  Thank  you,  Congressman. 

Mr.  Rogers.  We  welcome  you,  along  with  our  distinguished  col- 
league. Perhaps- you  would  like  to  identify  and  say  a word  about 
your  colleagues  at  the  table. 

STATEMENT  OF  THOMAS  F.  MANCUSO,  M.D.,  RESEARCH  PRO- 
FESSOR, MDEPARTMENT  OfOnDUSTRIA#  ENVIRONMENTAL 

HEALTH  SCIENCES,  GRADUATE  SCHOOL  OF  PUBLIC  HEALTH, 

UNIVERSITY  OF  PITTSBURGljglcCOMPANIEl  ByTIlICE 

STEWART,  M.D.,  EPIDEMIOLOGIST,  AND  GEORGE  KNEALE 

Dr.  Mancuso.  I am  Dr.  Mancuso.  The  colleague  on  my  left  is  Dr. 
Alice  Stewart,  a distinguished  scientist  from  England,  and  my  col- 
league on  the  right  is  Mr.  George  Kneale,  a distinguished  statisti- 
cian from  England,  both  of  whom  have  pioneered  and  worked  in 
the  field  of  low-level  ionizing  radiation,  and  have  conducted  pio- 
neering studies  for  many  years  relative  to  the  effects  of  radiation 
in  low  doses. 

Mr.  Rogers.  We  welcome  you  to  the  committee. 

Dr.  Mancuso.  I am  very  grateful  that  I have  had  them  as  my 
principal  consultants  during  the  last  year  of  my  contract  at  the 
University  of  Pittsburgh,  and  it  has  been  their  remarkable  ability 
that  has  made  it  possible  to  detect  the  cancers  using  such  a small 
population  base. 

For  the  purposes  of  the  committee  at  this  time,  I have  made 
available  to  you  a detailed  document  which  provides  the  chronolog- 
ical history  of  the  study,  and  sequence  of  events,  together  with 
various  attachments  [see  p.  527]. 

I think  at  this  time  because  of  the  number  of  witnesses  who  will 
appear  before  you,  that  I will  be  very  brief  relative  to  my  com- 
ments. I will  comfine  myself  with  an  overview  of  the  situation,  so 
that  as  many  questions  as  deemed  possible  can  be  asked  of  me  and 
my  associates. 

Briefly,  in  1964,  the  representatives  of  the  staff  of  the  Division  of 
Biology  and  Medicine  of  the  Atomic  Energy  Commission  came  to 
me  at  the  University  of  Pittsburgh  and  asked  me  whether  I would 
be  willing  to  undertake  a feasibility  study  to  determine  whether 
the  records  that  existed  in  the  various  AEC  contractor  facilities 
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would  lend  themselves  to  answer  a basic  question,  that  is,  whether 
there  was  or  not  any  effects  relative  to  low-level  ionizing  radiation. 

My  task  in  that  first  year  was  to  make  a study  of  approximately 
14  different  AED  contractor  facilities  in  the  United  States  to  ascer- 
tain the  feasibility  of  this,  and  at  the  conclusion  of  the  first  year,  I 
did  determine  and  did  recommend  that  it  would  be  possible  to 
conduct  the  type  of  study  which  we  now  are  here  presenting. 

Subsequent  to  that,  in  1965,  I was  given  a 5 year  research  con- 
tract, and  then  it  was  renewed  each  year  as  each  progress  report 
was  submitted.  A notification  was  then  made  to  the  University  of 
Pittsburgh,  on  January  16,  1976,  that  the  project  would  be  termi- 
nated. I had  previously  been  informed  informally  in  March  of  1975 
that  the  project  would  be  terminated. 

During  the  years  between  1964  and  1975  on,  those  years  were 
used  to  develop  and  organize  a tremendous  amount  of  data  involv- 
ing millions  of  bits  of  data  at  each  of  these  various  facilities,  and 
try  to  collate  them  and  develop  a system  which  could  then  be  used 
for  this  particular  study.  A basic  problem  in  the  study  of  occupa- 
tional cancer  is  the  fact  that  there  is  a long  latent  period  in  which 
several  decades  may  pass  before  the  occupational  cancer  may  be 
detected.  I mention  that  because  this  is  apropos  of  a comment  I am 
going  to  make  later  on  relative  to  a point  that  was  made  to  me 
about  my  reluctance  to  publish  data. 

In  the  methodology  I designed,  I used  the  social  security  ap- 
proach. The  particular  advantage  of  the  study  was  the  fact  that  I 
was  able  to  use  the  intervening  years  which  had  elapsed  since  1944 
to  the  time  at  which  I began  the  study  and  started  to  collate  the 
data  in  1965.  In  other  words,  approximately  20  years  had  already 
elapsed,  and  with  the  additional  time  that  has  occurred  now,  in 
1976  and  1977,  of  course,  the  interval  of  time  is  now  reaching  the 
point  where  we  could  begin  to  detect  occupational  cancers. 

This  is  in  contrast  to  the  idea,  for  example,  that  if  you  wanted  to 
answer  the  basic  question  about  what  are  the  effects  of  low-level 
ionization  radiation,  you  institute  a study  now.  Then  for  this-  popu- 
lation identified  throughout  the  United  States  we  will  now  begin  to  - 
badge  each  one  of  them,  each  week  or  each  month  and  each  year, 
and  collect  the  data,  and  we  will  know  the  answer  40  years  from 
now. 

So,  in  effect,  the  design  of  the  study  was  most  fortuitous,  and  we 
have  now  reached  the  stage  of  the  critical  analysis  of  our  data.  A 
key  point  Dr.  Sam  Milham  had  mentioned  to  you  was  the  fact  that 
in  the  summer  of  1974 — and  this  is  part  of  the  linkage  of  the 
sequence  of  events — Dr.  Sam  Milham  had  made  this  unique  obser- 
vation. In  studying  the  occupations  on  the  death  certificates  and 
relating  them  to  prior  employers,  he  found  out  that  the  individuals 
who  had  previous  employment  in  the  Hanford  atomic  facility 
showed  a much  greater  excess  of  cancer,  as  he  so  stated.  This  is  a 
point  in  a sequence  of  events. 

It  was  at  that  time,  in  the  summer  of  1974,  when  there  was  a 
tremendous  amount  of  activity.  Although  Dr.  Sam  Milham  may  not 
be  aware  of  it,  I was  aware  of  it.  I was  on  the  telephone  by  the 
hour  relative  to  communications  from  Hanford  and  from  the  AEC 
headquarters,  who  were  very  much  concerned  about  the  impact  on 
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the  public  should  there  by  any  release  of  Dr.  Sam  Mil  ham’s  find- 

?hey  were  very  concerned  about  my  reaction  to  what  might 
occur  and  what  should  be  said  or  could  be  said  relative  to  the 
press,  should  the  press  query  me  on  this  particular  problem. 

During  the  course  of  the  years,  as  I have  stated  in  my  final 
report,  No.  13, 1 have  been  repeatedly  urged  by  AEC  and  ERDA  to 
publish  the  negative  progress  reports.  I refused  to  publish  prema- 
turely in  view  of  the  long  latency  period  of  cancer  and  the  contin- 
ued problems  of  developing  the  data.  Any  analysis  which  did  not 
meet  the  number  of  years  required  to  induce  the  occupational 
cancer  would  lead  to  false  negative  findings  that  would  be  mislead- 
ing and  could  be  misused.  Consequently,  during  the  course  of  that 
summer  of  1974,  a recommended  press  release  was  dictated  to  me 
by  one  of  the  staiT  members  of  the  AEC,  to  counteract  the  positive 
findings  that  Dr.  Sam  Milham  had  come  up  with  by  citing  the 
negative  finding^  that  were  occurring  in  our  progress  reports. 

The  sequence  of  events  then  occurs  with  a letter  that  Dr.  Karl  Z. 
Morgan  wrote  on  May  26.  Dr.  Karl  Z.  Morgan,  professor  of  nuclear 
energy  of  the  Georgia  Institute  of  Technology,  wrote  a letter  to 
Secretary  Schlesinger,  and  in  that  letter,  Dr.  Morgan  expressed 
concern  over  the  termination  of  the  research  project  relative  to 
low-level  ionizing  radiation,  and  felt  that  this  would  be  at  a very 
great  cost  and  represent  serious  discontinuity  of  effort. 

The  letter  was  referred  to  Dr.  J.  Liverman  for  reply,  and  Dr.  J. 
Liverman,  in  his  letter,  said  in  effect  that  his  staff  got  together 
with  him  in  the  (/summer  of  1974  and  made  certain  recommenda- 
tions to  him  in  view  of  Dr.  Mancuso's  “imminent  retirement,”  and 
I just  want  to  point  out  to  you  that  I was  62  in  the  summer  of  1974, 
and  was  not  consulted  in  the  summer  of  1974  relative  to  the  in- 
house  deliberations.  I could  continue  at  the  age  of  70  at  the  Univer- 
sity of  Pittsburgh  as  long  as  research  funds  were  available.  There 
was  no  mention  in  Dr.  Liverman’s  letter  to  Dr.  K.  Z.  Morgan  about 
the  cancer  findings  that  Dr.  Milham  had  noted. 

I feel  there  is  a direct  correlation  relative  to  the  time  period, 
relative  to  the  summer  of  1974.  First,  the  great  concern  with  Dr. 
Milham’s  positive  cancer  findings  among  the  former  Hanford  work- 
ers occurred,  and  then  the  decision,  according  to  Dr.  Liverman,  in 
1974,  that  I was  about  to  have  an  imminent  retirement  at  age  62, 
which  was  immediately  followed  by  a clear-cut  expression  and 
desire  to  transfer  the  project  to  the  Oak  Ridge  Associated  Universi- 
ties at  a time  when  there  was  a major  scaling  down  of  the  clinical 
program  at  that  facility,  and  therefore  a major  need  of  funds  and 
continued  financial  support  for  succeeding  years  was  made 
possible. 

This  combination  of  events  leads  me  to  believe  that  the  immi- 
nent retirement  reason  was  created  and  used  as  a convenient 
excuse  and  means  for  taking  away  the  independent  status  of  the 
study,  which  had  been  in  existence  since  1964  at  the  University  of 
Pittsburgh. 

However,  the  ERDA  staff  evidently  discovered  subsequently  that 
the  administrative  decision  in  the  summer  of  1974  to  retire  me  at 
the  age  of  62,  thgit'i  was  about  to  have  an  imminent  retirement-, 
was  not  holding  up  very  well,  and  since  then  ERDA  has  advanced 
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and  put  forward  a series  of  news  releases  and  statements  of  ad* 
verse  peer  reviews,  citing  a January  8,  1976  memorandum  which 
was  1 Y»  years  after  the  decision  made  by  Dr.  Liverman  of  immi- 
nent retirement,  and  I will  discuss  those  as  the  session  goes  on. 

In  the  January  8,  1976,  peer  review  which  I obtained  fortuitously 
by  someone  who  had  asked  ERDA  what  was  the  reason  for  transfer 
of  the  project  from  Dr.  Mancuso,  the  statement  came  back  with  a 
memorandum,  January  8,  1976.  They  did  not  state  at  that  time 
that  Dr.  Liverman  had  already  made  the  decision  in  the  summer  of 
1974  relative  to  imminent  retirement. 

There  are  severed  points  relative  to  the  document  which  I do  not 
accept.  One,  they  say  that  ERDA  accepted  as  a reason  for  termina- 
tion of  the  contract  my  desire  to  expand  the  project.  This  has  no 
validity  at  all,  because  not  only  is  ERDA  enlarging  the  population 
itself,  but  the  prior  AEC  consultants  had  recommended  that  the 
prmect  be  enlarged. 

Then,  I will  discuss  with  you  as  time  goes  on  the  fact  that  I 
refused  to  publish  prematurely  and  the  reasons  for  that;  further, 
there  was  a statement  relative  to  the  fact  in  the  report  that  Dr. 
Mancuso’s  inclination  is  to  achieve  something  approaching  perfec- 
tion in  the  quality  of  the  data  before  starting  analysis.  This  is  not  a 
feasible  modus  operandi.  I do  not  accept  that  criticism  at  all.  I 
think  trying  to  obtain  the  highest  standards  in  data  collection  is 
the  basic  ingredient  of  a research  investigator. 

Finally,  there  is  one  other  statement  in  that  memorandum  on 
the  quality  of  statistical  analysis.  All  I say,  in  fact,  is,  at  no  time 
did  the  ERDA  representatives  ever  send  me  a memorandum  which 
said,  in  effect,  that  your  project  was  in  jeopardy  because  you  did 
not  have  the  proper  statistical  help.  I had  already  indicated  that  I 
was  about  to  seek  additional  help.  Also,  there  was  no  reluctance  on 
the  part  of  ERDA  to  utilize  the  negative  reports.  They  did  not  ever 
raise  the  question  of  questionable  statistical  quality  of  the  data  at 
the  time  that  they  were  recommending  that  I publish  the  negative 
findings. 

I would  be  very  happy  to  answer  questions.  I would  like  at  the 
appropriate  point  in  time  to  ask  Dr.  Alice  Stewart,  assisted  by  Mr. 
George  Kneale,  to  provide  the  findings  of  our  study.  I believe  the 
findings  of  our  study  are  very  important  and  are  critical  to  this 
study. 

[Testimony  resumes  on  p.  617.] 

[Dr.  Mancuso’s  prepared  statement  and  attachments  follow:] 
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STATEMENT  OF 

Themas  F.  Mancuso,  M,D. 
Research  Professor 

Department  of  Industrial  Environmental 
Health  Sciences 

Graduate  School  of  Public  Health 
University  of  Pittsburgh 
Pittsburgh,  Pennsylvania  15261 


My  purpose  as  the  Principal  Investigator  of  the  research 
project,  "Study  of  the  Life  Time  Health  andMortality  Experience 
of  Employees  of  AEC  Contractors",  is  to  provide  a chronological 
development  of  facts  relative  to  the  consideration  which  led  to 
the  termination  of  the  research  project  at  the  University  of 
Pittsburgh  and  the  change  to  the  Oak  Ridge  Associated  Universi- 
ties. 

The  progress  reports  are  available;  they  begin  in  1965  and 
continue  to  the  final  report  #13  for  .the  last  period  of  the 
contract  (August  1,  1976  to  July  31,  1977).  A comprehensive  pre- 
sentation in  a single  volume,  (186  pages),  including  the  histor- 
ical development  of  the  AEC  study,  the  plans,  methodology  and  pre- 
liminary findings  constitute  Volume  III  of  the  Health  Physics 
Society  Annual  meeting,  November  1971. 

On  May  25,  1977,  Dr.  Karl  Z.  Morgan,  Neely  Professor, 

School  of  Nuclear  Engineering,  Georgia  Institute  of  Technology 
wrote  a letter  to  Mr.  James  Schlesinger,  Executive  Office  of  the 
President,  Energy  Policy  and  Planning.  In  that  letter,  Dr. 

Karl  Z.  Morgan,  refers  to:  1)  major  consequences  of  certain 

policies  of  the  past  "even  studies  relating  to  such  important 
questions  as  brittle  fracture  of  the  reactor  containment  vessel, 
common  mode  failure  and  emergency  core  cooling  were  suppressed, 
the  findings  depreciated  and  not  published". 

2)  Concern  over  the  termination  of  the  Mancuso  program 
("to  which  I am  a consultant")  "this  change  would  be  at  a very 
great  cost  and  would  represent  a serious  discontinuity  of  effort". 


"Perhaps  at  this  stage  there  is  something  you  can  do  to  prevent 
this  transition". 

"Surely  it  is  a conflict  of  interest  for  this  program  to 
be  conducted  in  Oak  Ridge  under  contract  with  either  ERDA  or 
NRC" . 

The  letter  to  Secretary  Schlesinger  from  Dr.  K.  Z.  Morgan 
was  referred  to  Dr,  J.  Liverman.  On  September  8,  1977  Dr. 

J,  Liverman  wrote  to  Dr.  K.  Z.  Morgan  and  stated  "In  the  Summer 
of  1974,  my  staff  came  to  me  with  the  question  of  what  disposition 
should  be  made  of  the  materials  being  used  by  Dr.  Mancuso,  fol- 
lowing Dr.  Mancuso *s  imminent  retirement.  "I  asked  for  and  re- 
ceived a memorandum  dated  December  2,  1974.  After  study  and  delib- 
eration the  staff  recommended  that  the  studies  be  continued  and 
enlarged  under  the  auspices  of  the  Oak  Ridge  Associated  Univer- 
sities (ORAU)  with  the  continued  participation  of  Dr.  Mancuso  (as 
consultant)  if  he  chose  to  join  the  study  after  his  retirement... 

I approved  the  recommendation  with  the  proviso  that  Dr.  Mancuso 
be  informed  of  both  parts  of  the  decision  (a)  the  study  would  be 
moved  because  of  his  imminent  retirement..." 

(I  was  62  in  the  Summer  of  1974  and  was  not  consulted  in 
the  Summer  of  1974,  relative  to  the  inhouse  deliberations. 

I could  continue  to  age  70  at  the  University  of  Pittsburgh  as  long 
as  research  funds  were  available.) 

A quotation  from  a news  account  reported  by  William  Hines 
of  Chicago-Sun  Times,  November  13,  1977  is  as  follows:  "Last 
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week  an  Energy  Department  Spokeman,  Phil  Garon  said  he  "had 
always  heard  that  Mancuso's  retirement  was  the  reason  for  moving 
the  project  to  Oak  Ridge''.  "Liverman  authorized  Garon  to  state 
in  his  name  that  while  "I  personally  do  not  know  the  retirement 
policies  of  the  University  of  Pittsburgh"  he  accepted  a staff 
recommendation  for  transfer  of  the  project  so  that  the  project 
could  be  continued  and  eventually  expand".  [In  the  D.O.E.  tran- 
script of  a telephone  interview  on  November  8,  1976  the  question 
from  Bill  Hines , Chicago-Sun  Times  was  "How  did  Dr.  Liverman 
get  the  idea  that  Dr.  Mancuso's  retirement  was  imminent"  (as 
Liverman  stated  in  his  letter  to  Dr,  K.  Z.  Morgan);  [ Dr. 

Liverman 's  reply  "my  staff  advised  me  in  the  Summer  of  1974  that 
Dr.  Mancuso's  retirement  was  drawing  near.  I personally  do  not 
know  the  retirement  policies  of  the  University  of  Pittsburgh"]. 

It  does  appear  that  Dr.  J.  Liverman  and  his  staff  in  dis- 
cussing the  research  project  in  the  "Summer  of  1974",  in  which 
they  made  the  decision  to  transfer  the  project  "because  of  Dr. 
Mancuso's  imminent  retirement",  left  out  of  their  decision  making 
process  an  essential  fact,  that  a telephone  call  or  letter  to  the 
University  of  Pittsburgh  (which  was  also  not  done)  would  have 
informed  them  that  I could  continue  to  the  age  of  70  with  my  own 
research  funds. 

This  reluctance  in  the  decision  making  process  to  make 
such  a single  direct  inquiry  on  my  behalf  in  the  Summer  of  1974, 
raises  questions  as  to  the  fairness  of  the  decision  and  whether 
in  the  Summer  of  1974,  there  were -other  reasons  for  the  transfer 
of  the  project. 
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There  was  no  mention  by  Dr.  J.  Liverman  in  his  letter  of 
September  8,  1977  to  Dr.  K.  Z.  Morgan,  that  in  the  Summer  of 
1974  that  Dr.  J.  Liverman  and  his  staff  knew  at  that. period  of 
time,  that  Dr.  S.  Milham,  Epidemiologist  for  the  State  of  Wash-  / 
ington,  had  discovered  an  excess  of  cancer  deaths  among  former 
Hanford  Atomic  workers  and  that  the  staff  of  AEC-ERDA  were  very 
much  concerned  about  the  adverse  effect  of  the  release  of  such 
findings  on  their  public  position  of  no  harmful  effects. 

I noted  a temendous  flurry  of  activities  from  AEC  and 
Hanford  operations  during  that  period  of  time  in  1974.  I was 
called  from  Hanford  and  AEC  and  was  on  the  phone  by  the  hour 
over  a period  of  weeks.  I was  being  called  because  Hanford  and 
AEC  feared  public  knowledge  of  the  Milham  findings  pertaining 
to  the  cancer  deaths  among  the  Ham  ford  employees.  They  wanted 
to  be  ready  with  their  response  in  form  of  press  releases,  to 
refute  the  findings  through  our  currently  negative  results., 

The  major  concern  of  the  AEC  at  that  period  of  time  in  1974  was 
with  the  Milham  findings  of  cancer  and  its  impact  on  the  public 
and  the  AEC  program. 

AEC  - was  concerned  about  my  possible  reaction  should 
the  "press"  make  inquiries  about  the  positive  cancer  findings 
found  by  Dr.  Samuel  Milham  in  the  State  of  Washington,  where 
the  Hanford  Atomic  Facility  was  located. 

(1) 

As  evidence  of  this  concern  the  attached  enclosure  is  an 
AEC  recommended  press  release  dictated  by  Dr.  Sidney  Marks  (AEC 
Headquarters),  to  me  as  recorded  by  my  secretary. 


/ 


531 


The  AEC  press  release  cites  the  negative  findings  of  the 
Progress  Reports  (at  that  time)  of  the  AEC  research  study  as  a 
means  of  counter  acting  the  positive  cancer  findings  identified 
by  Dr,  S.  Milham  of  the  deceased  former  Hanford  Atomic  workers, 

I recall  telling  Dr,  Sidney  Marks  (AEC)  at  that  time  on 
the  phone,  that  there  were  two  reasons  why  Dr,  Milham  could  have 
found  the  positive  cancer  findings  in  contrast  to  our  current 
negative  progress  report.  This  was  that  the  deaths,  in  the 
Milham  study,  covered  a longer  time  period.  (This  provided  a 
longer  period  of  observation  which  is  critical  in  cancer  studies) , 
Further  that  the  Milham  study,  included  the  deaths  from  the 
Atchinson  Jones  Maintenance  group,  that  serviced  the  nuclear  re- 
actors, which  were  not  part  of  the  AEC  study.  JI  had  previously 
identified  that  maintenance  group  as  an  important  group  of  em- 
ployees, to  include  in  the  AEC  study  because  they  were  acknol- 
edged  to  have  more  radiation  exposure  than  the  workers.  They 
were  not  part  of  the  AEC  study  at  that  time,  although  repeated 
recommendations  had  been  made  for  their  inclusion  in  previous 
years) . 

As  stated  in  the  introduction  to  the  final  report  #13  I 
had  been  repeatedly  urged  by  AEC-ERDA  to  publish  the  "negative" 
progress  reports.  I refused  to  publish  prematurely,  in  veiw  of 
the  long-latent  period  for  occupational  cancer  and  the  continued 
problems  of  developing  the  data.  Any  analysis  which  did  not  meet 
the  number  of  years  required  to  induce  the  occupational  cancer, 
would  lead  to  false  negative  findings  and  would  be  misleading  and 
could  be  misused. 


532 


Consequently,  the  essence  of  the  recommended  press  release 
as  prepared  by  the  AEC  to  counter  the  positive  findings  by  Dr. 

Sam  Milham,  by  the  use  of  my- then  negative  progress  reports  was 
inappropriate  and  would  have  been  misleading"  to  the  public. 

Within  this  context,  the  1/8/76  ERDA  memo  rand  uni 2 \ obtained 
under  the  Freedom  of  Information  Act)  cites  the  "questionable 
statistical  analysis"  of  the  prior  years,  in  the  AEC  research 
progess  reports.  This  recognition  did  not  deter  the  AEC-ERDA  from 
uring  me  to  publish  the  then  negative  progress  reports  during 
those  prior  years. 

It  is  also  evident  that  Dr.  Sidney  Marks  did  not  refer  to 
or  cite  the  "questionable  quality  of  the  early  statistical  anal- 
ysis" in  the  recommended  press  releae  that  he  dictated  to  me,  in 
which  Dr.  S.  Marks  cites  the  negative  findings  of  the  AEC  re- 
search study  at  that  time  as  a means  of  counter  acting  the  posi- 
tive cancer  dindings  identified  by  Dr.  S.  Milham  of  the  deceased 
former  Hanford  Atomic  workers.  The  implications  are  that  the  AEC- 
ERDA  staff  did  not  object  to  citing  the  then  negative  findings  of 
the  progress  reports  to  serve  their  own  purposes. 

In  Dr.  J.  Iiverma.i's  (September  8,  1977)  letter  to  Dr. 

K.  Z.  Morgan,  he  stated  relative  to  the  Summer  of  1974,  "after 
study  and  deliberation,  the  staff  recommended  that  the  studies  be 
continued  and  enlarged  under  the  auspices  of  the  Oak  Ridge  Asso- 
ciated Universities".  (Emphasis  added). 

On  Page  4 of  the  1/8/76  memorandum,  the  section  under  ERDA 
plans  for  the  Health  and  Mortality  Study  states  as  follows: 
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"In  1974,  at  the  time  of  a majo>r  scaling  down  of  the  clinical 
program  at  ORAU,  plans  for  enlargement  of  the  Oak  Ridge  Associated 
Universities  activities  in  the  area  of  human  studies  were  developed. 
The  possible  assumption  of  responsibility  for  the  health  and  morta- 
lity study  was  included  among  the  projects  to  be  considered  for 
the  development  at  ORAU.  Since  then  the  ORAU  medical  division  has 
been  informed  that,  if  they  developed  the  necessary  expertise,  the 
Health  and  Mortality  Study  will  be  transferred  to  ORAU  is  to  be 
phased  in  during  the  last  year  of  Dr.  Mancuso's  contract  which 
would  begin  on  August  1,  1976".  (Emphasis  added). 

Since  the  1/8/76  memorandum  refers  to  the  development  of 

\ 

"expertise"  at  ORAU,  it  does  seem  most  unusual  that  a project  of 
this  importance  at  this  critical  stage  of  analysis  should  be 
changed  from  the  principal  investigator  who  organized  and  developed 
the  data,  to  a new  group  (to  be  developed)  and  organization.  The 
question  is  why  the  change  from  a principal  investigator  that  de- 
veloped the  data,  at  this  critical  stage  of  the  analysis  to  another 
organization? 

There  appears  to  be  a definite  correlation  relative  to  the 
time-period  "during  the  Summer  of  1974".  First,  the  great  concern 
with  the  Dr.  Milham's  positive  cancer  findings  among  former 
Hanford  Atomic  Workers  occurred.  Then  the  decision  according  to 
Dr.  J.  Liverman  made  in  the  Summer  of  1974,  that  Dr.  Mancuso  was 
about  to  have  an  "imminent  retirement"  (age  62) j this  was  imme- 
diately followed  with  the  clear  cut  expression  and  desire  to 
transfer  the  research  project  to  Oak  Ridge  Associated  Universities, 
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at  a time  when  there  was  a ’'major  scaling  down  of  the  clinical 
program  at  ORAU"  and,  therefore,  a major  need  for  funds  and 
continued  financial  support  for  succeeding  years  was  made  possible. 

It  is  evident  too  that  the  deliberations  on  the  selection 
of  either  Oak  Ridge  National  Laboratory  and  the  Oak  Ridge  Asso- 
ciated Universities  was  in  the  Summer  of  1974  and  therefore  the 
memorandum  of  December  2,  1974  and  the  preceeding  staff  notes  and 
records  prior  to  the  Summer  of  1974  should  be  made  available, 
which  related  to  the  observation  of  the  Milham  cancer  findings,  and 
the  expression  of  the  decision  to  transfer  the  project  as  stated 
in  the  December  2,  1974  memorandum 

Subsequent  to  the  Summer  of  1974,  because  of  Dr.  Milham* s 
positive  cancer  findings,  ERDA,  made  rapid  arrangements  for 
Battelle  Northwest  in  Richland,  Washington  to  conduct  an  analysis 
of  the  Hanford  data  in  an  intended  effort  to  discredit  the  Milham 
cancer  findings.  The  subsequent  Gilbert  report  from  Battelle 
Northwest  did  come  up  with  a negative  conclusion.  However,  when 
the  report  was  reviewed  by  other  statisticians,  it  was  determined 
that  the  analyses  actually  revealed  a positive  cancer  correlation 
directly  related  to  radiation  dose,  which  confirmed  Milham* s 

can- 
cer observations  of  1974. 

In  my  opinion,  the  positve  excess  cancer  finding  by  Dr. 

S.  Milham  identified  in  the  Summer  of  1974,  was  in  turn  translated 
into  a desire  and  plan  by  AEC-ERDA  to  control  the  data  and  the 
project  through  the  Oak  Ridge  Associated  Universities,  as  well 
as  Battelle  Northwest  and  the  Los  Alamos  project,  and  at  the  same 
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time  fulfill  a need  of  support  for  the  Oak  Ridge  Associated  Uni- 
versities because  of  the  major  decline  in  support  for  that  organ- 
ization. 

This  combination  of  events  leads  to  the  belief  that  the 
"imminent  retirement"  reason  was  created  and  used  as  a convenient 
excuse  and  means  to  take  away  the  independent  status  of  the  study 
which  was  in  existence  since  1964  at  the  University  of  Pittsburgh 
under  my  direction,  and  to  ensure  the  control  of  the  data  at 
their  discretion  in  the  critical  stage  of  the  analyses  in  the 
years  ahead. 

However,  the  ERDA  staff  subsequently  discovered  that  the 
administrative  decision  in  the  Summer  of  1974  to  arbitrarily  re- 
tire me  at  the  age  of  62,  could  be  seriously  questioned.  Since 
then  ERDA  has  advanced  and  put  forward  the  concept  of  adverse 
peer  reviews  citing  a 1/8/76  memorandum  which  was  1-1/2  years 
later  after  the  decision  of  imminent  retirement  already  had  been 
stipulated  by  Dr.  J.  Liverman. 

This  is  in  contrast  to  the  statements  made  by  Dr.  J. 
Liverman  (9/8/76)  to  Dr.  K.  Z.  Morgan.  In  this  letter^reply , at 
the  request  of  Secretary  Schlesinger,  Dr.  J.  Liverman  clearly  and 
definitely  stated  that  the  reason  for  the  transfer  of  the  project 
was  "imminent  retirement".  There- is  no  mention  in  that  letter, 
that  the  reason  in  anyway  was  related  to  poor  performance. 

However,  in  a letter  (8/11/77)  to  Mr.  John  Ahearne  of  the 
Executive  Office  of  the  President,  Mr.  J.  Liverman  stated  in  ex- 
planation: 


38-191  0-79-35 


636 


"The  recommendation  to  transfer  the  project  from  the 
University  of  Pittsburgh  to  the  Oak  Ridge  Associated  Universities 
rather  than  the  Oak  Ridge  National  Laboratory,  was  contained  in  a 
memorandum  to  me  dated  December  2,  1974.  The  principal  reasons 
for  recommending  the  transfer  of  the  program  were  deficiencies  in 
performance*  under  the  contract".  Dr.  Liverman  left  out  in  the 
letter  that  the  reason  of  "imminent  retirement "had  already  been 
stipulated  in  the  Summer  of  1974. 

Since  in  effect.  Dr.  Karl  Z.  Morgan  had  challenged  the 
transfer  that  "this  would  be  at  a very  great  cost  and  would  re- 
present a serious  discontinuity  of  scientific  effort?  it  is  re- 
asonable to  believe  that  Dr.  J.  Liverman  would  have  included  the 
reason  "deficiencies  of  performance " (as  cited  in  the  letter  to 
Mr.  J.  F.  Ahearne)  if  that  reason  had  any  primary  merit  or  validity. 
Instead  Dr.  J.  Liverman  gave  as  the  reason  to  Dr.  K.Z.  Morgan 
"imminent  retirement"  with  no  other  explanation. 

ERDA  STATEMENTS! 

At  this  point,  I should  like  to  review  the  recent  statements 
of  "deficiencies  of  performance"  advanced  by  ERDA  and  by  Dr. 

Sidney  Marks  formerly  of  ERDA,  in  response  to  outside  requests 
pertaining  to  the  termination  of  the  research  under  my  direction. 

In  November  1977,  Dr.  I.  W.  Bfoss  made  a request  to  ERDA 
under  the  Freedom  of  Information  Act,  asking  for  the  reason  for 
the  transfer  of  the  researgh  project  away  from  Dr.  Mancuso,  the 
Principal  Investigator. 
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The  response  to  Dr.  Bross  from  ERDA  was  a memorandum  dated 

(2) 

1/8/76.  The  reply  made  no  reference  to  the  fact  that  Dr.  Liverman 
had  decided  in  the  Summer  of  1974  to  transfer  the  research,  be- 
cause of  "imminent  retirement  of  Dr.  Mancuso" . This  memorandum 
was  forwarded  by  Dr.  I.  Bross  to  me.  I had  never  seen  the  memo- 
randum prior  to  that  time  and  was  never  provided  with  any  "peer 
reviews"  or  any  "adverse  peer  reviews"  by  AEC  or  ERDA  pertaining 
to  this  research  project  since  1964. 

Since  in  each  of  all  the  previous  years  from  1964  on,  the 
project  was  funded  each  year,  and  since  funding  is  only  permitted 
after  careful  review  of  the  research  project  as  a prior  requirement 
of  funding,  then  it  is  reasonable  to  believe,  that  the  funding 
would  not  have  been  made,  if  there  had  been  adverse  peer  reviews 
of  a substantial  nature. 

Consequently,  it  would  be  helpful  to  determine  whether  the 
appropriate  approvals  of  the  research  contract  had  actually  been 
made  in  each  of  the  preceeding  years,  and  further  to  obtain  the 
documents  relating  to  all  "peer  reviews"  upon  which  the  statement 
(by  Dr.  J.  Liverman)  of  "deficiencies  of  performances"  in  the  letter 
of  8/11/77  to  Mr.  J.  F.  Ahearne  is  based. 

As  the  principal  investigator  of  this  research  project 
since  1964,  I do  believe  I have  the  right  to  have  the  statement  of 
"poor  performance  under  the  contract"  which  was  advanced  publicly 
in  recent  months  as  a reason  for  the  transfer  of  the  project, 
clarified  and  put  into  proper  perspective.  The  only  information 
I have  is  the  1/8/76  memorandum  and  statements  in  the  press. 
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In  the  interest  of  making  a distinction  between  "inhouse 
reviews"  and  "outside  reviewers"  I would  like  to  suggest  that  all 
the  outside  reviewers  involved  in  previous  years  be  identified  in 
order  to  clarify  any  prior  relationships  with  AEC  or  ERDA  or 
other  governmental  agencies. 

The  only  peer  review  cited  is  1/8/76,  which  involved  only 
(2)  outside  reviewers  and,  therefore,  cannot  be  considered,  in 
my  opinion,  as  an  adequate  review  particularly  since  only  one 
reviewer  recommended  that  the  project  be  terminated  at  the  Uni- 
versity of  Pittsburgh  and  transferred.  Secondly,  the  decision 
was  already  made  in  the  Summer  of  1974  by  Dr.  Liverman  and  the 
date  of  1/8/76  review  was  1-1/2  years  after  that  period. 

Nevertheless,  my  purpose  is  to  respond  to  the  ERDA  memo- 
randum of  1/8/76,  the  only  one  available  which  was  obtained  under, 
the  Freedom  of  Information  Act.  The  1/8/76  memorandum  contains 
certain  statements  which  are  in  conflict  with  the  facts  and  others 
which  are  misleading,  for  example: 

In  the  ERDA  memorandum  of  1/8/76,  on  Page  2 under  "Reviews" 
the  following  statements  are  made: 

"Outside  review  by and both  reviewers 

felt  that  Dr.  Mancuso's  call  for  additional  funding  and  an  enlarged 
study  population  is  not  justified.  They  felt  that  the  expansion 

of  the  study  would  dilute  the  effort  and  be  counter  productive.  

Recommended  that  the  study  be  terminated  at  the  end  of  the  current 
year  in  July  1976.  (Emphasis  added)  complimented  the  investigators 
on  their  careful  meticulous  work  to  date  but  was  critical  of  Dr. 
Mancuso's  request  to  enlarge  the  study.  Both  reviewers  agreed  that 
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the  study  was  important  and  should  be  continued  although  

recommended  that  the  study  be  turned  over  to  a different  principal 
investigator’' . 

This  is  extremely  interesting  and  rather  amazing.  Because 
in  the  early  years  of  this  research  project  the  AEC  had  called  in 
an  expert  consultant  panel,  the  most  distinguished  persons  they 
could  get  and  the  opinion  of  this  panel  of  consultants  was  that 

a 

the  project  could  not  be  carried  out,  unless  there  was  a tremendous 
increase  in  the  population  base.  They  estimated  that  we  could 
not  detect  any  leukemia  deaths,  without  a tremendous  increase  in 
the  study  population.  The  deliberations  of  that  consultant  group 
meeting  and  their  opinions  are  on  file  at  AEC  Headquarters. 
(Empahsis  added).  - — ^ 

Consequently,  the  reason  as  stated  by  the  two  outside  re- 
viewers are  inconsistent  with  the  review  of  a much  larger  sci- 
entific reviewer  group,  selected  by  AEC  before  the  investment  of 
funds  were  made  in  the  early  stages  of  the  project.  Actually,  the 
position  of  those  scientists  was  that  the  expenditure  of  funds 
could  be  questioned  unless  the  population  of  the  study  group  was 
greatly  enlarged! ! Their  recommendation  for  enlargement  of  the 
study  population  was  consistently  included  in  our  progress  reports 
for  years. 

It  is  extremely  difficult  to  understand  why  ERDA  then  ac- 
cepted the  recommendations  of  the  two  outside  reviewers,  in  Jan- 
uary 1976  as  the  basis  for  terminating  the  research  study,  when 
for  years  it's  much  larger  panel  of  AEC  consultants  scientists 
had  recommended  a greatly  increased  study  population. 
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There  is  still  another  ironic  twist  to" this.  For  years 
in  our  progress  reports  we  had  recommended  inclusion  into  the 
study  of  Rocky  Flats  (Dow  Chemical)  in  Colorado  and  the  Los  Ala- 
mos facilities.  (There  had  been  considerable  concern  about  po- 
tential health  problems  relative  to  the  Colorado  Atomic  Energy 
Facility,  and  the  Los  Alamos  represented  one  of  the  earliest  fa- 
cilities, which  would  provide  observations  over  a long  period  of 
time) . 

Although  the  statement  is  made  on  1/8/76  against  the  ex- 
pansion of  this  research  project  as  counter  productive  which  would 
have  included  these  facilities,  by  a remarkable  coincidence  the 
Los  Alamos  study  was  initiated  under  another  name,  first  called 
"Health  Study  of  Plutonium  Workers"  and  later,  the  name  was  changed 
to  "Health  Study  of  Workers  in  the  Nuclear  Industry".  I became 
aware  that  arrangements  were  made  to  include  the  Rocky  Flats 
Atomic  Energy  facility  in  the  Los  Alamos  Study  because  I had  been 
asked  to  try  to  arrange  for  Social  Security  to  process  the  data. 
(Empahsis  added) , 

I was  particularly  interested  in  the  Rocky  Flats  Plant,  be- 
cause of  the  potential  health  problems.  At  one  time  the  AEC  was 
going  to  give  me  the  go-ahead  to  study  that  Rocky  Flats  Plant 
but  the  funds  never  came  through.  So,  years,  ago,  there  was  no 
objection  to  expanding  the  project  and  since  both,  Los  Alamos  and 
the  Rocky  Flats  are  being  studied  now.  undsr  different  auspices,  the 
argument  that  such  inclusions  as  recommended  by  me  would  be  counter 
productive,  appears  to  be  inconsistent.  (Emphasis  added). 
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Dr.  Liverman  clearly  states  the  plan  to  expand  the  study  in 
his  letter  to  Dr.  K.  Z.  Morgan  and  certainly  his  staff  knew  and 
the  various  budgets  and  correspondence  would  show  the  chronol- 
ogical development  at  ORAU  and  Los  Alamos,  in  1974-1975,  as  well 
as  Battelle  Northwest  in  Richland,  Washington. 

It  is  interesting  to  note'*  that  the  draft  of  the  protocol 
relative  to  the  Los  Alamos  Study  is  dated- January  1976,  which  means 
that  the  arrangements  had  begun  in  1975  with  ERDA  support.  Con- 
sequently, ERDA  was  in  the  process  in  1975  to  make  other  arrange- 
ments, in  addition  to  the  Oak  Ridge  arrangements,  relative  to  the 
conduct  of  my  major  research  study  of  the  Atomic  Energy  facilities. 
This  would  indicate  that  the  so-called  peer  review  of  1/8/76 
really  had  no  bearing  on  the  decision  to  transfer  the  project  al- 
though that  was  the  implied  reason  given  in  response  to  the  in- 
quiry under  the  Freedom  of  Information  Act. 

The  emphasis  in  the  review  that  the  "call  for  additional 
funding  and  the  enlarged  study  population  was  not  justified  and 
would  be  counter  productive",  means  that  the  two  outside  reviewers 
were  not  told  by  ERDA  staff,  that  ERDA  had  already  planned  and 
set  in  motion  an  expansion  of  the  study,  as  stated  by  Dr.  J. 
Liverman1 s letter  "in  the  Summer  of  1974"  pertaining  to  Oak  Ridge 
Associated  Universities  and  in  the  arrangements  made  with  Los 
Alamos,  in  1975  to  carry  out  a "health  study  of  workers  in  the 
nuclear  industry". 

Further,  ERDA  staff  evidently  did  not  tell  "both  outside 
reviewers"  that  the  proposal  to  expand  the  project  had  been  a 
consistent  recommendation  by  me  for  years,  to  both,  AEC  and  ERDA 
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administrations,  as  shown  in  the  enclosure  (3)  from  one  progress 
report  7/23/70  estimating  the  costs  for  processing  the  data  through 
Social  Security,  for  10  AEC  contractor  facilities.  The  recommenda- 
tion was  presented  to  AEC  to  selectively  fund  some  or  all  facilities. 
I had  strongly  recommended  inclusion  of  the  Rocky  Flats,  (Dow  Chem- 
ical) and  Los  Alamos,  which  ERDA  is  now  funding.  Evidently,  there 
was  no  objection  by  other  AEC  and  ERDA  reviewers  in  previous  years 
to  that  recommendation  of  enlarging  the  study  population. 

It  would  be  helpful  again  in  developing  the  necessary  back- 
ground to  determine  whether  these  two  outside  reviewers  of  the 
1/8/76  memorandum  were  told  of  these  prior  arrangements.  It  would 
be  helpful  if  they  would  be  interviewed.  If  they  knew,  then  the 
basis  of  using  the  argument  that  expansion  of  the  project  would 
be  counter  productive  as  a reason  for  terminating  the  project  was 
not  valid.  Conversely,  if  the  two  outside  reviewers  did  not  know, 
then  ERDA  was  accepting  a reason  to  terminate  the  project,  which 
they  themselves  already  knew  was  not  valid. 

Further,  it  is  pertinenet  to  know  whether  "both  outside  re- 
viewers" had  been  told  by  ERDA  staff,  that  prior  AEC  consultants, 
years  earlier  had  recommended  that  the  research  project  be  expanded 
.to  enlarge  the  study  population  base  and  that  this  was  essential  in 
the  conduct  of  the  study. 

If  both  reviewers  knew  that  such  prior  AEC  consultant  re- 
viewers had  already  clearly  specified  that  the  AEC  study  popu- 
lation should  be  enlarged,  then  their  decision  to  terminate  the 
project  for  that  reason  could  be  questioned  and  not  accepted. 
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Similarly,  since  ERDA  stuff  knew  of  the  prior- AEC  consultant 
recommendations  on  this  project,  then  it  was  not  valid  to  accept 
the  recommendation  for  termination  of  the  project  because  I re- 
commended expansion  of  the  study  population. 

It  is  particularly  difficult  to  understand  how  the  ERDA 
staff  did  not  make  this  all  known  to  both  outside  reviewers,  or 
why  ERDA  would  accept  that  reason  (my  desire  to  expand  the  study 
population)  without  providing  pertinent  information  to  both 
outside  reviewers,  or  at  least  citing  in  the  1/8/76  memorandum, 
that  certain  arrangements  had“already  been  made  for  expansion  by 
ERDA,  and  that  prior  AEC  consultants  recommended  such  expansion 
within  the  context  of  the  memorandum. 

The  ERDA  memorandum  of  1/8/76,  by  these  omissions  fails 
to  put  into  proper  perspective  the  events  of  the  prior  years  and 
as  a consequence  misleads  anyone  who  attempts  to  evaluate  or  ac- 
cept that  reason  as  cited  in  the  memorandum. 

II.)  The  statement  on  Page  3 of  the  1/8/76  memorandum: 

°A  second  problem  as  been  reluctance  by  the  investigators  to  pub- 
lish - He  has  not  as  yet  published  any  papers  in  edited  journals 
at  least  he  could  have  published  the  methodology,  the  plan  of 
the  study  and  some  preliminary  results".  (Emphasis  added) 

That  statement,  in  my  opinion,  is  misleading  since  the  equi- 
valent of  a monograph  of  180  or  more  pages  was  published  in  the 
proceedings  of  the  Health  Physcis  Society  in  Richland,  Washington 
1971,  which  includes  precisely  - "the  methodology,  the  plan  of  the 
study  and  some  preliminary  results". 
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Actually,  special  plans  were  made  by  me  so  that  all  of  the 
180  pages  could  be  published  in  one  volume  - Volume  III  of  the 
Health  Physics  Society  proceedings  and  made  available  to  everyone. 

It  is  evident  too,  that  a document  of  such  length  could  not 
be  published  in  any  other  scientific  journal.  The  approach  to 
make  the  entire  description  of  the  nature  and  scope  and  preliminary 
findings  of  the  research  project  in  one  large  volume,  was  in 
actual  fact  the  only  approach  in  which  all  the  information  could 
be  presented  in  one  place  and  time  as  a single  major  reference. 

This  was  accomplished  in  November  1971  and  was  made  available  to 
the  entire  scientific  community  in  this  process. 

The  statement  "the  reluctance  to  publish  findings"  pre- 
maturely has  already  been  addressed  in  my  introduction  to  final 
report  #13.  Knowing  that  occupational  cancer  may  take  several 
decades,  I refused  to  publish  prematurely.  Any  analysis  after 
insuficient  years  of  observation,  would  lead  to  false  negative 
findings  and  be  misleading.  Concomitantly  it  took  many  years  to 
develop  and  organize  the  data  and  both  requirements  had  to  be  met. 

Repeatedly  through  the  years,  I had  been  urged  by  ERDA  to 
publish  in  scientific  journals,  the  negative  findings  of  the  pro- 
gress reports,  and  I refused  to  do  so.  I did  not  accept  the 
excuse  tendered  that  such  publication  would  assist  in  the  renewal 
of  the  research  contracts.  I believed  that  the  findings  would  be 
misleading,  no  matter  how  well  qualified  in  the  presentation  and 
could  be  misused. 

Again,  within  this  context,  there  is  no  indication  that  the 
two  outside  reviewers  in  reference  to  the  statement  "lack  of 
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scientific  publication” , were  aware  or  were  told  of  what  was  in- 
volved in  the  development  of  the  data  that  went  into  the  re- 
search project,  nor  the  dates,  the  points  in  time  when  the  data 
was  received  by  me  from  the  AEC  contractors  under  study,  nor  the 
status  of  such  data,  and  what  was  subsequently  required  in  the 
development  and  applications  of  such  data. 

What  was  not  included  in  the  1/8/76  memorandum  was  any 
qualifying  explanation  of  the  amount  of  time  in  years,  that  was 
required  to  identify,  collect,  organize  and  integrate  millions  of 
bits  of  information  accumulated  over  a span  of  28  years,  in  the 
various  AEC  facilities,  pertaining  to  employment  personnel  records 
and  occupations,  organization,  industrial  exposures  and  radiation 
records;  and  the  years  to  develop  various  systems  for  each  of  the 
data  components,  integrated  at  each  AEC  facility  or  with  each 
other,  which  did  not  exist  before?  nor  the  years  required  to  pro- 
cess all  the  personnel  data  for  the  identification  of  the  deceased 
and  the  search  for  the  death  certificates  and  the  conversion  and 
integration  of  these  data  for  each  individual  (35,000  Hanford, 
105,000  Oak  Ridge)  exclusive  of  the  attempted  use  of  siblings  and 
employee  controls,  and  study  of  other  facilities. 


The  following  dates  of  transmittal  of  essential  data,  just 
for  one  facility,  Hanford  Atomic  Facility  alone,  indicates  when 
the  data  was  received: 

9/23/76  years  of  External  Radiation  Exposure  1944-1975 

11/2/75  years  of  External  Radiation  Exposure  1944-1974 

1/14/75  years  of  External  Radiation  Exposure  1944-1973 

12/2/72  years  of  External  Radiation  Exposure  1944-1971 

5/25/70  years  of  External  Radiation  Exposure  1944-1968 
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3/31/76  years  of  Internal  Radiation  Exposures  - up  to  1974 


3/10/77  Environmental  Exposure  Records  (other  than  radiation) 
Job  craft,  occupation,  and  hazard  categories. 


6/28/76  Employment  relative  work  history  data 
9/3/1974  " " " 

10/9/1972  - " 

4/6/1971  " " 

10/24/1969  " " Basic  File 


7/5/1976  From  Oak  Ridge  - up  date  of  death  file  of 
Hanford  employees . 


It  is  readily  apparent  - from  just  a review  of  the  dates  of 
transmission  of  certain  data,  that  the  earliest  period  that  any 
consideration  of  external  radiation,  would  have  been  in  the  be- 
gining  of  1973,  and  that  many  changes  and  corrections  were  made, 
subsequently  until  the  final  data  was  sent  9/23/76.  Similarly  it 
was  impossible  to  consider  or  analyze  the  internal  radiation  data, 
a very  complex  data  base  before  April  of  1976.  Again,  it  was  im- 
possible to  consider  environmental  exposure  records,  before  March 
19755  when  that  data  arrived.  Sirru.larly,  there  were  a great  many 
changes  in  the  employment  work  history  records  - with  improvements 
in  late  1972,  September  1974  and  finally  Junerl976. 
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Within  this  context,  the  first  processing  of  the  Hanford 
Employees  through  the  Social  Security  system  to  identify  the 
deceased  had  a cut  off  of  1972.  Subsequently,  approximately  2 
years  were  required  to  search  and  identify  the  death  certificates, 
code  the  causes  of  death  and  related  information,  and  integrate 
the  data  into  the  system.  Consequently,  causes  of  death,  as  re- 
flected by  the  death  certificates  could  only  have  been  available 
subsequent  to  1973.  Succeeding  processing  through  Social  Security 
for  the  Hanford  Employees  occurred  in  1974  and  1976  and  required 
subsequent  searches  for  death  certificates.  The  death  and  related 
data  for  the  Oak  Ridge  Employees  was  still  in  process  in  1976. 

It  is,  therefore,  reasonable  to  question  the  validity  of 
the  criticism  of  "reluctance  to  publish",  not  only  because  of  the 
late  dates  of  the  availability  of  certain  data  in  different  points 
of  time,  but  also  basically  because  of  the  long  latent  period  of 
occupational  cancer  in  which  premature  analysis  would  have  been 
misleading.  The  combination  of  both  reasons  would  have  made  any 
earlier  reports  grossly  misleading. 

It  would  help  in  understanding  that  statement  of  adverse 
peer  reviews,  if  Dr,  Sidney  Marks  who  helped  prepare  the  1/8/76  . 
memorandum  would  state  for  what  years  the  reviewers  made  that 
statement,  who  the  reviewers  were,  and  whether  they  were  fully 
informed  of  what  was  involved  in  developing  the  research  data  over 
the  years.  Since  Dr.  S.  Marks  knew  of  the  time  in  years  required, 
an  appropriate  qualifying  explanation  would  help  subsequent  readers 
of  the  1/8/76  memorandum  as  is  occurring  now,  to  put  the  sentence 
in  proper  perspective. 


548 


Within  this  same  context  of  "reluctance  to  publish", 
a further  quotation  Page  2 of  the  1/8/76  memorandum. 

"The  deficiencies  in  performance  under  the  contract  in- 
clude a reluctance  to  initiate  analysis  until  all  the  data 
collection  has  been  completed.  Since  feedback  from  the  analysis 
for  further  data  collection  is  desirable,  it  is  customary  to  start 
the  analyses  of^the  data  early  in  the  study.  Dr.  Mancuso  began 

V 

the  analysis  relatively  late  and  for  the  most  part,  under  pres- 
sure from  the  AEC  staff",  (Emphasis  added) . 

This  is  acknowledgement  that  AEC-ERDA  pressured  me  to  con- 
duct analyses,  "before  they  could  be  meaning  ful" and  disregarded 
the  principal  investigator's  judgment  as  to  the  proper  time  to 
conduct  such  analyses. 

Further,  the  ERDA  staff,  are  technically  wrong  in  judgment, 
to  require  an  early  analysis  before  all  the  data  is  in.  Again, 
this  is  an  illustration  of  the  ERDA  staff  deciding  what  should  be 
done,  relative  to  analyses  even  if  is  contrary  to  the  judgment  of 
the  principal  investigator.  If  a research  study  is  to  be  independ- 
ent as  it  should  be,  then  the  judgment  of  the  principal  investi- 
gator takes  priority  in  the  analysis  and  publication  of  the  data. 

So,  it  can  be  interpreted  from  this  quotation  from  the  memo- 
randum of  1/8/76  that  unless  the  principal  investigator  agrees 
with  the  interpretation  of  the  ERDA  Contractor,  as  to  when  and 
what  to  do,  with  his  own  research  study,  then  the  principal  in- 
vestigator can  be  faulted  as  occurred  in  my  case. 
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Again  this  quotation  from  Page  2 - must  be  considered  in 
relation  to  the  quotation  from  Page  1 - of  the  1/8/75  memorandum 
by  Dr.  Sidney  Marks,  quotation  from  last  paragraph: 

"Data  in  the  study  has  been  analyzed  only  for  the  Hanford 
plant.  Those  analyses  were  initiated  only  after  pressure  on  the 
investigators  from  ERDA  staff.  Dr.  Mancuso*s  inclination  is  to 
achieve  something  approaching  perfection  in  the  quality  of  the 
data  before  starting  analyses.  This  is  not  a feasible  modus 
operandi  for  a study  such  as  this  in  which  large  bodies  of  data 
are  accumulated  in  necessarily  imperfect  form".  (Emphasis  added). 

The  criticism  by  ERDA  of  the  principal  investigaor  because 
he  desires  to  "achieve  something  approaching  perfection  in  the 
quality  of  the  data  before  starting  analysis",  can  not  in  any 
degree  of  honesty  be  considered  a "fault"  or  proper  reason  for 
termination  of  the  research  study. 

Rather,  this  criticism  "to  try  to  achieve  perfection  in  the 
quality  of  the  data"  before  analyses,  is  a remarkable  tribute  of 
scientific  integrity  of  a research  investigator  to  ensure  the 
highest  quality  of  the  data  before  the  analysis  is  done.  This  is 
a commendable  characteristic  of  a research  investigator.  Con- 
sequently, ERDA's  criticism  of -me  for  trying  to  reach  the  highest 
standards  in  the  data  collection  and  organization  in  any  research 
study  and  in  a study  of  such  national  and  international  importance  - 
can  not  be  Considered  justified  for  either  scientific  or  administrative 
reasons . 

Again,  this  quotation  illustrates  that  the  ERDA  staff  de-  ' 
termines  what  the  "modus  operandi"  of  a research  study  should  be, 
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and  not  the  principal  investigator.  If  the  principal  investigator, 
decides  to  pursue  the  objective  of  the  nhighest  standards  possible 
in  the  quality  of  the  data"  and  decides  that"early  analysis  would 
be  misleading"  and  "not  meaningful"  then  the  principal  investigator 
is  faulted  by  ERDA  staff  and  the  project  terminated. 

What  is  remarkable  about  all  of  this  is  the  contradiction 
and  inconsistency  of  ERDA's  position.  ERDA  has  criticized  the 
"lack  of  publication"  of  scientific  reports  (as  in  the  memorandum 
of  1/8/76),  and  accepted  this  as  a main  reason  for  termination  of 
the  research  contract,  yet  ERDA  as  of  9/29/77  acknowledged  that 
it  would  have  been  extremely  difficult  to  conduct  meaningful  analyr, 

at  an  earlier  time. 

(4) 

The  letter  from  Dr.  Walter  H.  Weyzen,  Manager  Human  Health 
Studies  Program,  Division  of  Biomedical  and  Environmental  Research, 
to  Ms.  Pat  Borchmann,  Poway,  California  92064,  dated  3/29/77, 
states  on  Page  2 - last  paragraph: 

"Most  cancer  have  latency  period  of  up  to  several  decades" 

"Consequently  it  would  have  been  extremely  difficult  to 
conduct  meaningul  analysis  at  an  earlier  time". 

This  is  now,  a public  acknowledgement  by  ERDA  that  prior 
analyses  and  publication  of  such  analyses  would  not  have  been 
"meaningful" . 

This  is  an  acknowledgement  that  prior  analyses  and  pub- 
lication during  the  years  in  which  AEC-ERDA  repeatedly  urged  me 
to  publish  the  then  "negative  findings"  of  the  progress  reports. 
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would  have  been  misleading  to  the  public  and  the  scientific  com- 
munity as  I stated  in  the  introduction  to  final  Report  113,  1977. 

This  public  acknowledgement  by  ERDA  that  prior  analysis  and 
publication  of  such  analysis  would  "not  have  been  meaningful"  - 
contradicts  ERDA's  own  statements  cited  in  the  meeting  memo  of 
1/8/76  as  reasons  for  "deficiencies  of  performance"  - (Page  2). 

What  is  particularly  important  to  notice  is  that  Dr. 

Walter  Weyzen  was  one  of  the  inhouse  review  members  that  discussed 
and  prepared  the  1/8/76  memorandum. 

As  previously  stated  by  me,  prior  publication  before  suf- 
ficient period  of  years  had  elapsed  for  the  detection  of  occupa- 
tional cancer  would  provide  misleading  false  negative  results. 

Since  Dr.  W.  Weyzen,  manager  of  the  Human  Research  Studies,  now 
admits  in  the  letter  to  Ms.  Pat  Borchmann  of  California,  that  for 
the  same  reasons  pertaining  to  occupational  cancer  "it  would  be 
extremely  difficult  to  conduct  meaningul  analyses  at  an  earlier 
time",  some  questions  could  be  raised  as  to  why  the  ERDA  staff  has 
consistently  cited  the  "poor  publication  record"  as  a reason  for 
the  termination  of  the  research  study, 

AGain,  on  Page  3 of  the  1/8/76  memorandum  a statement  is 
made  "Dr.  Mancuso  is  also  reluctant  to  have  the  content  of  his 
annual  reports  quoted  or  cited".  This  is  misleading  because  the 
abstracts  and  all  the  progress  reports,  are  recorded  and  progress 
reports  were  made  available.  The  only  exception  I took,  was  in 
the  period  from  1974  on,  when  I was  concerned  that  the  negative 
progress  reports,  might  me  misued  to  try  to  counteract  Dr.  Milham's 
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positive  cancer  findings  and  such  indications  occurred  with  urging  to 
me  to  publish  my  then  negative  findings. 

What  Dr.  Sidney  Marks  does  not  include  in  that  statement 
(1/8/76  memorandum)  is  the  fact  that  Dr.  Marks  advised  me  that 
there  could  be  no  restrictions  imposed  on  the  release  of  any  of  the 
progress  reports  for  these  2 years,  under  the  Freedom  of  Information 
Act  and,  therefore,  the  temporary  restriction  on  the  progress  re- 
ports of  that  year  was  removed  as  non-operative. 

III.  In  the  1/8/76  memorandum  - the  statement  is  made  of 
poor  "quality  of  statistical  analysis".  Since  this  related  primarily 
to  the  work  of  the  actuarial  consultant,  then  the  recommendation 
could  have  been  made  by  ERDA  to  the  principal  investigator  that  a 
change  be  made  in  the  statistical  consultant  in  any  of  the  prior 
years  when  the  research  project  came  up  for  review. 

During  all  those  prior  years,  in  which  the  statistical  anal- 
ysis showed  negative  findings,  AEC-ERDA,  did  not  notify  me  that 
this  research  study  was  in  jeopardy  because  of  the  use  of  the 
actuarial  consultant. 

Actually,  I did  in  fact  change  my  statistical  consultant 
arrangements  beginning  in  May  1976,  this  was  formalized  in  July 
and  continued  to  August  1,  1977,  when  the  project  was  terminated. 

Dr.  Alice  Stewart  and  Mr.  George  Kneale  became  the  principal  con- 
sultants for  that  last  year  of  the  research  contract. 

In  1974,  75,  I stated  my  plan  to  obtain  additional  statistical 
consultation  for  review  of  the  data  and  insisted  on  this  before  con- 
sideration of  any  publication  in  a scientific  journal  could  occur. 
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Verification  of  the  need  for  reevaluation  of  the  statistical 
methods  used  by  the  actuarial  consultant,  occurred  in  May  1976  and 
was  documented  Lx\  a letter  by  Mr.  George  Kneale  to  the  actuarial 
consultant  (July  5,  1976)  , in  which  it  was  concluded  that  based 
upon  the  prior  analysis  by  the  actuarial  consultant  the  radiation 
exposure  would  reduce  the  death  rate  from  all  causes  by  approximately 
40%.  (See  attachment). 

s 

As  previously  stated  despite  the  acknowledgements  (1/8/76) 
memorandum  by  Dr.  Sidney  Marks  of  the  questionable  quality  of  the 
statistical  analyses  of  the  prior  years,  in  the  AEC  research  study, 
this  recognit^orTevidently  did  not  deter  the  AEC-ERDA  from  urging 
me  to  publish  the  then  negative  progress  reports  during  the  prior 
years . 

It  is  evident  that  Dr.  Sidney  Marks  did  not  refer  to  or  cite 
the  questionable  quality  of  the  statistical  analysis  in  the  recom- 
mended press  release  he  dictated  to  me,  in  which  he  cited  the  ne- 
gative findings  of  the  AEC  research  study  as  a means  of  counter 
acting  the  positive  cancer  findings  identified  by  Dr.  S.  Milham  of 
the  deceased  former  Hanford  atomic  workers. 

The  point  being  made  is  that  ERDA  had  ample  opportunity, 
to  stipulate  that  a change  in  statistical  consultants  be  made 
during  the  research  contract.  Yet  there  was  no  directive  at  any 
time  to  me  to  do  this,  while  the  progress  reports  were  negative. 

^ It  is  highly  possible  that  the  (2)  outside  reviewers  were 
very  much  concerned  and  rightly  so  about  the  previous  statistical 
analyses.  Although  I had  not  seen  the  1/8/76  memorandum,  I had 
already  instituted  steps  for  a changq,  when  Dr.  Alice  Stewart  and 
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George  Kneale  were  brought  into  the  research  study  in  May  1976. 

Since  Dr.  J.  Liverman  stated  in  his  letter  to  Dr.  K.Z. Morgan, 
that  the  decision  was  made  in  the  Summer  of  1974  because  of 
(Mancuso’s)  "imminent  retirement"  (age  62)  and  no  mention  at  all 
was  made  of  adverse  peer  review  as  a reason  by  Dr.  J.  Liverman, 
and  since  I had  not  received  any  notification  prior  to  1974  or 
subsequent  to  1974,  from  AEC  or  ERDA  of  any  adverse  peer  reviews 
it  is  reasonable  to  question  the  impression  conveyed  of  an  ad- 
verse peer  reviews  as  implied  in  the  1/8/76  memorandum.  It  does 
appear  to  me  that  the  contents  of  the  1/8/76  memorandum  is  now 
being  used  to  camouflage  and  divert  from  the  real  reason,  the 
positive  cancer  findings  in  the  Summer  of  1974  which  prompted  the 
decision  to  remove  the  investigation  from  the  independent  status 
taken  by  me,  as  the  Principal  Investigator. 

NOTICE  OF  TERMINATION  AND  RELATED  EVENTS 

In  March  1975  meeting,  Dr.  Sidney  Marks  (ERDA)  said  to  me: 
"you  don't  want  to  continue  on  this  project  do  you".  That  statement 
is  easy  to  remember  for  anyone  who  already  had  spent  years  on  a 
research  project.  I replied  very  clearly  and  definitely  that  I 
did  want  to  continue  with  that  project,  that  I wanted  to  devot^ 
the  rest  of  my  professional  career  to  that  study. 

ERDA  said  it  was  an  administrative  decision.  The  question 
of  "imminent  retirement"  was  not  the  issue,  rather  the  decision  had 
already  been  made  in  the  Summer  1974,  before  I came  to  that  meeting. 
The  University  of  Pittsburgh  was  formally  notified  of  the  termina- 
tion of  the  project  in  a letter  1/16/76.  (Attachment) 
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After  1975  when  friends  probed  Dr.  Llverman's  office  to 
find  out  whether  a continuation  of  the  Mancuso  project  could  be 
extended  at  the  University  of  Pittsburgh,  the  answer  came  back 
each  time,  that  it  was  an  administrative  decision  to  give  it  to 
the  Associated  Universities  of  Oak  Ridge.  Never  was  the  word  of 
"imminent  retirement"  given  as  the  reason  for  the  transfer. 

Again,  after  our  positive  findings  were  presented  to  the 
ERDA  staff,  I made  it  clear  that  it  would  be  inappropriate  to 
transfer  the  project  when  we  reached  this  stage  of  the  analysis. 
Again,  the  message  came  back  that  there  would  be  no  change.  The 
reason  of  "imminent  retirement"  was  never  given. 

When  Dr.^Alice  Stewart  and  George  Kneale  found  in  the  anal- 

's, 

ysis  of  the  data,  in  the  Summer  of  1976,  that  radiation  induced 
cancers  had  occurred  among  former  Hanford  employees  - this  infor- 
mation was  made  known  to  ERDA.  In  all  the  succeeding  months  of 
analyses,  with  further  development  of  the  data,  the  positive 
findings  again  were  made  known  to  ERDA. 

In  essence,  the  option  existed  for  ERDA  (since  September 
1976  to  July  31,  1977)  to  modify  its  administrative  decision, 
and  to  make  some  arrangements  to  continue  the  independent  study 
at  the  University  of  Pittsburgh. 

The  decision  to  move  the  research  to  another  organization 
rfho  had  to  develop  the  appropriate  staff  -,  at  this  critical 
stage  of  the  analyses,  does  not  appear  to  be  in  the  best  interest 
of  science  nor  in  the  best  interest  of  the  public. 


Ever  since  the  positive  findings  of  a definite  association 
of  certain  types  of  cancers  with  low  level  ionizing  radiation 
were  detected  by  Dr.  Alice  Stewart,  (an  International  expert  in 
the  Epidemiology  of  ionizing  radiation  arid  cancer)  together  with 
George  Kneale,  the  Statistical  Consultant,  a definite  change  of 
attitude  occurred  in  the  ERDA  staff. 

For  years,  the  most  cordial  and  pleasant  relationships 
existed  when  the  progress  reports  all  indicated  that  the  findings 
pertaining  to  radiation  would  be  negative. 

An  indication  of  the  changes  in  relationships  after  the  po- 
sitive findings  was  illustrated  when  Dr.  Weyzen  of  ERDA  headquarters 
obtained  the  computer  tapes  from  Oak  Ridge  and  had  them  tran- 
smitted to  Dr.  Charles  Land  at  the  National  Cancer  Institute, 
against  the  expressed  decision  of  the  principal  investigator.  A 
copy  of  my  letter  to  Dr.  Weyzen  protesting  that  action  (la) is 
attached. 

Previously,  I indicated  to  ERDA  that  I would  consider  pro- 
viding certain  information  to  facilitate  another  consultant  group 
review,  but  when  that  event  occurred  I ceased  any  consideration  of 
cooperation  with  anyone  that  would  independently  take  that  course 
of  action.  This  was  interference  by  the  contracting  governmental 
agency. 

Again,  the  concern  about  the  positive  findings  by  ERDA  re- 
presentatives was  similar  to  the-period  when  the  positive  Milham 
findings  occurred,  the  impact  on  the  public  and  ERDA  stand  that  no 
harmful  effects  had  occurred  in  AEC  facilities. 
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After  the  positive  cancer  findings  of  this  research  study 
on  the  Hanford  Employees  were  made  known,  ERDA  circulated  a 
series  of  adverse  criticisms  of  the  report  and  these  were  re- 
ferred to  in  the  press. 

Although  I obtained  a few  of  the  earlier  critiques,  I 
never  did  receive  what  I learned  was  the  major  critique  pre- 
pared by  ERDA  consultants  which  was  circulating  since  September 
1977.  Neither  did  I receive  the  critiques  of  the  final  report 
#13.  I prepared  a chronological  sequence  of  this  to  illustrate 
the  point  which  is  stated  for  the  record  as  follows: 


Chronological  Development  of  Requests  for  critiques  analysis 

of  the  Findings  of  the  AEC  Health  and  Mortality  Study 

(Dr.  T.F.  Mancuso)  obtained  under  the  Freedom  of  Information  Act: 


1.  July  8,  1977  Dr.  T.  Mancuso  wrote  to  Dr.  Sidney  Marks  of 

Battelle  Pacific  Northwest  (formerly  of  ERDA)  re- 
questing the  critique  of  the  findings  of  the  AEC 
Study  for  that  period  of  time. 

2.  September  29,  1977.  Dr.  T.  Mancuso  wrote  to  Dr.  Sidney  Marks 

advising  that  he  was  informed  in  a telephone  dis- 
cussion with  Dr.  Alice  Stewart  in  England,  that  a 
critique  of  the  latest  report  of  the  AEC  Health 
and  Mortality  Study  was  being  circulated.  A re- 
quest was  made  for  a copy  of  that  report  and  also 
* response  to  the  request  of  July  8,  1977. 

3^.  October  5,  1977.  Dr.  T.  Mancuso  telephoned  Dr.  Sidney  Marks 
again  requesting  a copy  of  the  latest  critique 
cited  in  the  letter  of  September  29,  1977,  so  that 
the  report  could  be  sent  to  Dr.  Alice  Stewart  and 
Mr.  George  Kneale,  statistician  for  review  to 
ascertain  any  differences  and  basis  for  negative 
critique. 

4.  October  13,  1977,  Dr.  T.  Mancuso  wrote  to  Dr.  Sidney  Marks 
referring  to  the  September  29,  1977  request, 
and  the  telephone  request  of  October  5,  again 
asking  for  a copy  of  the  critique  being  circulated 
to  send  to  Dr.  Alice  Stewart  and  Mr.  George  Kneale. 
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5.  November  18,  1977,  The  newspaper,  the  Oak  Ridger  (Oak 

Ridge,  Tennessee,  specifically  quotes  Dr.  J.  Liverman 
(ERDA)  in  response  to  a question  about  the  Hancuso 
findings  that  "he  had  requested  an  independent  study, 
the  results  of  which  are  expected  in  a few  days". 

6.  December  16,  1977.  Dr.  T.  Mancuso  wrote  to  Dr.  Sidney  Marks, 

advising  that  some  material  had  been  received  on  that 
day.-  (Same  portions  received  under  Freedom  of  Infor- 
mation Act. , same  week) . But  that  the  material  did  not 
contain  the  report  requested  on  September  29,  October  5, 
October  13,  that  Dr.  J.  Liverman,  stated  on  November 
18,  would  be  "available  in  a few  days". 

7.  December  29,  1977.  Dr.  Sidney  Marks  wrote  to  Dr.  T.  Mancuso, 

saying  the  report  referred  to  was  not  completed,  "that 
(Dr.  J.  Liverman)  statement  (November  18)  was  premature 
in  light  of  subsequent  developments". 

8.  Information  pertaining  to  critiques  of  the  final  analysis 

and  final  report  113  was  obtained  under  the  Freedom  of 
Information  Act  request  No.  77-44-  November  15,  1977 
pertaining  to  documents  relating  to  work  done  by  Dr. 

T.  Mancuso,  Dr.  Alice  Stewart  and  Mr.  George  Kneale  on 
Hanford  workers  mortality  (ERDA  date  December  14,  1977  - 
received  December  20,  1977). 

1.  Critique  date  - September  29,  1977 

2.  Critique  date  - October  4,  1977 

3.  Critique  date  - October  19,  1977 

4.  Critique  date  - October  28,  1977 

5.  Critique  date  - November  23,  1977 

6.  Critique  date  - November  25,  1977 

All  of  these  critiques  of  the  final  data  analysis  - as 
reported  in  final  report  #13  of  the  research  contract,  were  only 
made  available  to  the  principal  investigator  through  the  Freedom 
of  Information  Act. 

The  response  prepared  by  Dr.  Alice  Stewart  and  George 
Kneale  was  necessarily  confined  to  these  written  critiques  of 
final  report  #13*  The  critique-document  pertaining  to  the  in- 
dependent study  requested  by  ERDA  which  Dr.  Sidney  Marks  was  cir- 
culating since  September  1977,  was  not  made  available  to  the  prin- 
cipal investigator,  so  a review-response  could  not  be  made  by  Dr. 
Alice  Stewart  and  George  Kneale. 

9.  January  23,  1978.  Dr,  T.  Mancuso  forwarded  the  response  to 

Item  (8)  to  Dr.  Sidney  Marks,  Dr.  Liverman,  Burr, 

Weyzen,  Land,  Jablon,  MacMahon,  Hutchinson,  Gilbert, 
Brodsky  and  others  for  their  consideration  before 
Congreassional  Hearings, 


In  summary,  as  I review  the  events,  it  does  appear 
difficult  to  understand  after  I had  developed  the  Social  Security 
methodology  and  the  data  for  the  project  since  1964,  and  after  we 
had  identified  the  radiation  induced  cancers,  why  ERDA  thought  it 
no  longer  appropriate  to  continue  the  independent  research  pro- 
ject at  the  University  of  Pittsburgh  under  my  direction,  at  this 
critical  stage  of  analysis.  The  question  is  what  are  they  afraid 
of?. 
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Ke  have  been  informed  of  Dr.  Milham's  paper.  While  we 
appreciate  his  efforts  to  assess  possible  health  effects  for 
workers  at  Hanford,  J>is  conclusions  - that  there  have  been  an 
excessive  number  of  cancer  deaths  among  Hanford  workers  - 
is  contrary  to  a wealth  of  information  which  has  been  accumulated 
and  analyzed  over  many  years.  Reports  on  this  work  are  available 
for  anyone  to  examine. 

Apparently,  unknown  to  Dr.  Mllham  when  he  did  his  work, 

AEC  has,  for  about  10  years,  funded  a carefully  structured  study 
of  health  effects  among  nuclear  workers,  primarily  at  Hanford, 
Washington  and  OakRidge,  Tennessee,  by  Dr.  Thomas  F.  Mancuso  of 
the  University  of  Pittsburgh.  Findings  this  far  include  32,000 
Hanford  employees;  their  records  are  compared  to  some  20,000 
siblings  of  the  same  sexes  who  did  network  at  Hanford. 

The  Hanford  information  indicates  that  1)  there  is  no 
apparent  significant  difference  in  radiation-related  health  effects 
between  Hanford  employees  and  their  siblings;  and  2)  based  on 
scrutiny  of  some  4,000  death  certificates,  there  is  no  evidence 
of  cancer  or  other  deaths  attributable  to  ionizing  radiation  occurring 
more  often  among  Hanford  workers  than  among  other  non-Hanford 
brothers  and/or  sisters. 

We  understand  that  a copy  of  Dr.  Milham's  paper  has  been 
sent  to  Dr.  Mancuso  for  review. 


University  of  Pittsburgh 

GRADUATE  SCHOOL  OF  PUBLIC  HEALTH 

of  [rwSu*t/i«}  Environmental  Health  Science* 

February  16,  1977 


Dr.  Walter  H.  Weyzen, 

Acting  Manager 

Human  Health  Studies  Programs 
Division  of  Biomedical  and 
Environmental  Research 
Energy  Research  and  Development 
Administration 
Washington,  D.C.  20545 


Dear'  Dr.  Weyzen: 

There  are  several  purposes  for  this  letter. 

First,  I should  like  to  request  that  you  advise  ERDA  repre- 
sentatives Oak  Ridge  that  they  should  not  Interf^r*,  directly  or. 
indirectly,  with  what  is  mailed  by  my  staff  stationed  at  Oak  Ridge. 

I wish  to  emphasize  that  the  2 persons  I have  stationed  at 
Oak  Ridge  are  personnel  of  the  University  of  Pittsburgh?  that  they 
are  directly  responsible  to  me  and  that  no  one  has  the  right  to  tell 
them  what  to  mail  or  not  mail,  nor  what  procedures  are  to  be 
carried  out,  other  than  the  principal  investigator. 

. This  complaint  is  prompted  by  an  incident  that  occurred  at 
Oak  Ridge  on  February  8,  1977. 

Regardless  whether  the  instructions  were  generated  by  EPDA 
representatives  at  OaR  Ridge  or  in  response  to  your  own  instruct- 
ions, 1 wish  to  advise  you  that  it  is  most  unusual  and,  in  my 
opinion,  improper  for  a government  agency  to  interfere  with  the 
personnel  of  any  research  study  regardless  who  funds  the  study. 

As  you  car.  gather,  I do  not  consider  this  a minor  incident 
and  wish  to  prevent  this  "symptom"  from  becoming  a pattern  by  ERDA 
involving  my  staff  at  Oak  Ridge. 

The  second  purpose  of  this  letter  is  to  remind  ERDA  that  tha 
provisions  of  the  agreement,  that  I initiated  with  Social  Security, 
relative  to  the  AEC  Health  and  Mortality  Study  was  to  provide  the 
principal  investigator  of  the  University  of  Pittsburgh,  the  mortal- 
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ity  data  for  analyses,  with  necessary  assurances  of  confiden- 
iality . 

Recently,  an  event  occurred  which  warrants  my  concern  to 
ensure  that  the  provisions  of  that  agreement  are  adhered  to. 

After  I refused  your  request  to  transmit  to  Dr.  Charles  Land 
(statistician)  of  the  National  Cancer  Institute,  a copy  of  my 
computer  tape  on  the  Hanford  radiation  study,  you  then  requested 
that  the  Oak  Ridge  Computer  Center  send  a copy  of  my  Hanford  re* 
search  records  (which  were  on  file  storage  at  the  Computer  Center) 
to  Dr.  Charles  Land  of  N.C.X,  The  Computer  Center  then  complied 
with  your  request  as  the  funding  agency.  They  considered  they  had 
no  alternative. 

In  this  instance  ERDA  interceeded  and  overruled  the  prin- 
cipal investigator's  decision  as  to  the  disposition  of  his  own  re- 
search data,  which  he  has  under  cohtinual  analyses.  In  terms  of 
principles,  I feel  that  this  was  an  unwarranted  intrusion  in  the 
scientific  research,  which  should  be  and  must  be  independent  of  the 
government  agency  supporting  the  research. 

From  what  I have  learned,  the  programmer  at  the  Oak  Ridge 
Computer  Center, fortunately , deleted  certain  identifying  charac- 
teristics. Nevertheless,  if  this  had  not  been  done,  the  event  could 
have  been  considered  a breech  of  contract  by  ERDA  relative  to  the 
confidentiality  assurances  with  the  Social  Security  Administration. 

I have  just  learned  of  another  event  that  ERDA  has  already 
permitted  an  agreement  with  the  International  Nickel  Co.  for  the  use 
of  the  data  generated  in  my  research  study  of  the  former  AEC  workers 
at  Oak  Ridge  without  the  knowledge  or  permission  of  the  principal 
investigator. 

It  was  my  original  design,  years  before  anyone  recognized 
the  importance  of  this  aspect,  that  I included  the  metals  and  other 
carcinogent  agents  in  the  AEC  research  study,  in  order  to  avoid  the 
problems  of  attributing  to  radiation,  the  effects  that  might  be  due 
to  other  industrial  causes. 

Again,  recently,  I have  been  contacted  by  the  Chicago  office 
of  ERDA,  the  contracting  officer,  through  the  University  of  Pittsburgh 
about  obtaining  ’'Union  Carbide  death  certificates". 
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In  the  first  place.  Union  Carbide  (Oak  Ridge)  has  all  the 
Oak  Ridge  death  certificates,  because  a copy  of  every  death 
certificate  on  (Union  Carbide)  Oak  Ridge  personnel  is  already  at 
Oak  Ridge,  If  this  request  pertains  to  Hanford  deaths.  Then  the 
request  does  not  apply  because  Union  Carbide  has  no  authority 
responsibility  for  Hanford  data.  A separate  memorandum  will  be 
sent  to  the  Chicago  office  relative  to  this  matter. 

You  should  be  aware  of  the  fact  that  the  Oak  Ridge  Computer 
Center  is  not  the  repository  for  all  the  Hanford  study  data.  The 
Oak  Ridge  Computer  Center  has  only  been  delegated  specific  respon- 
sibilities from  time  to  time  when  and  as  I deemed  to  be  appropriate. 
I have  not  authorized  any  analysis  of  the  Hanford  data  by  the 
Computer  Center  at  Oak  Ridge. 

I would  appreciate  your  attention  to  these  matters,  so  that 
there  will  not  be  any  recurrences  and  that  cordial  relationships 
will  be  maintained. 


Sincerely, 


“■  J , .-w' 

Thomas  F.  Mancuso,  M.D. 
Research  Professor 
Department  of  Industrial 
Environmental  Health  Sciences 


TFM:ses 

cc:  Dr.  W.  Burr 

Dr.  N.  Wald  ^ 

Mr.  J.  Thompson 


663 


tA'E  PIOR  fiN  DO  M Heetlns:  1/8/76 


BIOMEDICAL  PROGRAMS 

5,  University  of  Pittsburgh,  Pittsburgh,  Pa.  - E(U-1)3428 
Investigator:  Thomas  F.  Kancuso,  M.D. 

Title:  "Study  of  Lifetime  Health  and  Mortality  Experience  of 

Eoployces  of  ERDA  Contractors" 

Previous  allocations:  §1,463,702  for  6/1/64  thru  7/31/75 

53,286  for  8/1/75  thru  10/31/75 
35,500  for  11/1/75  thru  12/31/75 
Amount:  §282,732  - §21,315  unexp.  - §261/417 

SRSA  Contract  , 

Suraaary:  Sidney  Harks,  M.D. 

Catego'ry:  Health  Studies  - Effects  of  Energy-Related  Pollutants  on 

Kan  - Epldealologlcal  Studies 
Outside  reviews: 

Inside  reviews:  Veyzen,  Beadle,  V/achholz,  Schroebel 

The  Health’  and  Mortality  Study,  now  in  Its  twelfth  year,  represents  an 
attempt  to  establish  whether  any  harmful  effects  result  froo\epployment 
in  ERDA  contractor  facilities.  By  loplicatlon,  the  relationship  of 
radiation  exposure  to  health  is  studied  in  the  project  because  radiation 
exposure  is  the  unique  feature  that  distinguishes  these  from  other 
lndustrlel  facilities. 

The  study  Included  only  Hanford  and  Oak  Ridge  plants  initially,  but 
Dr.  Moncuso,  the  principal  investigator,  intended  to  include  eventually 
the  workers  at  all  major  ERDA  facilities  In  the  study.  Since  progress 
in  developing  usable  results  has  been  very  slow,  ERDA  has  limited  the 
study  to  those  two  facilities  with  the  addition  of  Mound  Laboratories 
In  recent  years.  In  addition,  Dr.  Kancuso  has  accumulated  considerable 
data  from  small  facilities  Chat  were  discontinued  at  an  early  dace  and 
from. uranium  feed  plants,  such  as  Che  Malllnckrodt  plants  In  Missouri 
and  the  National  Lead  Plant  In  Ohio. 

Data  In  the  study  has  been  analyzed  only  for  the  Hanford  plant.  Those 
analyses  were  initiated  only  after  pressure  on  the  investigators  from 
ERDA  staff.  Dr.  Maneuso's  inclination  is  to  achieve  something  approaching 
perfection  in  (he  quality  of  the  data  before  starting  analysis.  This  is 
not  a feasible  modus  operandl  for  a study  such  as  this  in  which  large 
bodies  of  data  are  accumulated  In  necessarily  imperfect  form.  The  status 
Of  the  studies  at  tho  three  principal  plants  will  be  presented  briefly 
here. 
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Hanford 

Dr.  Hancuso  has  studied  the  Hanford  population  more  extensively  than  the 
other  facilities.  Hie  first  analyses  were  conducted  in  1972  and  consisted 
of  a comparison  of  longevity  of  Hanford  workers  with  that  of  their  siblings. 
An  analysis  of  mortality  doe  to  specific  causes  of  death  was  undertaken 
In  1973.  Those  results  pertained  to  a comparison,  again,  of  the  workers 
and  their  siblings.  In  1972,  Dr.  Hancuso  provided  analyses  of  the 
population  of  workers  with  radiation  exposure  versus  the  unexposed 
employees.  More  recently,  he  has  analysed  cancer  deaths  relative  to 
levels  of  exposure.  In  that  analysis,  the  population  has  been  divided 
into  quartlles  in  increasing  order  of  cumulative  life-time  exposure. 

Oak  Ridge 

No  analyses  have  been  performed  on  the  Oak  Ridge  population  but,  at 
present,  death  certificates  to  provide  causes  of  death  are  being  obtained 
from  the  states.  A recent  hang-up  has  been  a discovery  that  several 
thousand  individuals  were  found  in  various  files,  such  as  medical  or 
monitoring  files  of  the  plant,  without  appearing  in  the  personnel  files 
that  were  used  to  compile  the  roster  for  the  study.  Dr.  Hancuso  has 
diverted  some  of  his  resources  to  check  out  the  completeness  of  the 
roster  relative  to  those  names.  However,  the  progress  of  the  study  has 
not  been  retarded  greatly  because  insufficient  death  certificates  have 
been  procured  from  the  states  to  permit  the' analysis  of  Oak  Ridge  data 
to  be  started. 

Hound  laboratories 

The  employee  roster  has  been  completed  at' Mound  Laboratories,  and  deaths 
have  been  identified.  However,  the  sibling  data  has  not  been  sent  to 
Social  Security  Administration  for  identification,  and  death  information 
has  not  been  obtained  on  that  control  group.  This  is  projected  as  an 
activity  to  be  accomplished  during  the  next  year. 

Organization 

The  study  is  conducted  at  the  University  of  Pittsburgh  with  a field  office 
in  Oak  Ridge  and  with  cooperative  groups  in  the  Oak  Ridge  Union  Carbide 
Computing  Center  and  in  the  Hanford  Environmental  Health  Foundation.  The 
latter  two  groups  are  funded  separately  by  189*s.  A small  separate  group 
is  also  present  at  Mound  Laboratories.  The  University  of  Pittsburgh  staff 
includes  Dr,  Hancuso  as  a half-time  employee  and  seven  full-time  staff, 
cs  well  as  some  part-time  clerks.  Consultants' are  also  attached  to  the 
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University  of  Pittsburgh  office.  Dr.  Sanders,  vho  Is  physically  located 
at  San  Diego,  Is  the  principal  consultant.  Dr.  Mancuso  plays  an  adminis- 
trative role  In  the  study.  The  actual  conduct  of  the  study  is  carried 
out  by  Dr.  Sanders,  vho  is  an  actuary  vith  extensive  experience  In  the 
Social  Security  Administration  and  in  the  Public  Health  Service.  The 
consulting  staff  includes  a computer  specialist , health  physicists 
and  some  services  of  a statistician.  The  operations  in  Oak  Ridge  and 
Richland  are  staffed  by  medical  record  and  computing  personnel. 

Evaluation 

This  contractor  has  done  certain  commendable  things.  He  has  taken  great 
pains  to  refine  the  data  as  much  as  possible  and  to  provide  quality 
controls  for  the  data.  This  aspect  of  his  work  is  commendable  since 
the  old  records  (dating  back  to  1942)  are  deficient  in  many  respects. 

He  has  also  refrained  from  drawing  prenature  conclusions  when  early 
•results  have  indicated  that  some  effect  nay  be  present.  He  has  properly 
accepted  those  results  as  leads  for  further  inquiry  and,  in  the  process, 
has  discovered  biases,  which  account  for  the  results.  Since  such  biases 
^re  apt  to  creep  into  some  portions  of  the  data  in  a study  as  large  as  this, 
patience  in  checking  out  results  is  desirable. 

The  deficiencies  in  performance  under  the  contract  include  a reluctance 
to  initiate  analysis  until  all  data  collection  has  been  completed.  Since 
feedback  from  analysis  for  further  data  collection  is  desirable,  it  is 
customary  to  start  the  analysis  of  the  data  early  in  the  study.  Dr.  Xancuso 
began  the  analysis  relatively  late  and,  for  the  most  part,  under  pressure 
from  AEC  staff.  A second  problem  has  been  a reluctance  by  the  Investigators 
to  publish.  He  has  not,  as  yet,  published  aiw  papers  in  edited  journals. 

At  this  stage,  he  could  at  least  have  published  the  methodology,  the  plan 
of  the  study,  and  some  preliminary  results.  His  results  have  appeared  only 
In  annual  reports  and  as  an  unedited  document  in  connection  vith  a presenta- 
tion to  a health  physics  symposium.  Dr.  Mancuso  is  also  reluctant  to  have 
the  content  of  his  annual  reports  quoted  or  cited.  Reviewers  of  the  study 
have  criticized  the  poor  publication  record  of  the  study.  Another  difficulty 
is  the  quality  of  the  statistical  expertise  among  the  Investigators  and  of 
the  statistical  analyses.  Despite  his  abundant  experience  as  an  actuary, 

Dr.  Sanders  is  not  a qualified  statistician  and  has  not  used  the  best 
available  techniques.  In  the  past  year  or  two.  Dr.  Kancuso  has  expressed 
interest  in  bringing  better  statistical  talent  into  the  study  but  has  not 
Succeeded  in  accomplishing  this  objective.  Another  defect  has  been  the 
faulty  belief  expressed  by  both  Mancuso  and  Sanders  that  enlarging  the  . 
population  under  study  to  include  all  major  AEC  facilities  would  solve 
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Intrinsic  deficiencies  in  the  study  and  permit  then  to  produce  refined 
differences  between  their  study  and  control  populations.  In  truth,  the 
biases  that  tend  to  rake  control  populations  lnperfect  are  Independent 
of  the  size  of  the  study  group  in  a study  of  this  type.  Therefore, 
doubling  or  trebling  the  population  would  accomplish  little  toward 
producing  a core  perfect  study. 

Reviews 

Outside  reviews  by 

■ * \jere  unfavorable. 

. Both  reviewers  felt  that  Dr.  Mancuso’s  call  for  additional  funding  and 
' an  enlarged  6tudy  population  is  not  Justified.  They  felt  that  expansion  __ 
of  the  study  would  dilute  the  effort  and  be  counterproductive. 
recommended  that  the_study  bejterninated  at  the  end  of  the  current  contract 

year  in  July  1976.  complimented  the  investigators  on  their 

careful,  meticulous  work  to  dace  but  was  critical  of  Dr.  Mancuso’s  request 
to  enlarge  the  etudy.  Both  reviewers  agreed  that  the  study  was  important 
and  should  be  continued  although  _ recommended  that  the  study 

be  turned  over  to  a different  principal  investigator. 

ERDA  Plans  for  the  Health  and  Mortality  Study 

In  March  of  this  year,  Dr.  Mancuso  was  informed  at  a meeting  in  ERDA 
Headquarters  that  his  contract  would  be  extended  until  August  1,  1977, 
but  that  it  would  be  terminated  at  that  tine.  In  1974,  at  the  time  of  a 
major  scaling  down  of  the  clinical  program  at  ORAU,  plans  for  enlargement 
of  the  ORAU  activities  in  the  area  of  human  studies  were  developed.  The 
possible  assumption  of  responsibility  for  the  Health  and  Mortality  Study 
vos  included  among  the  projects  to  be  considered  for  development  at  ORAU. 

1 Since  then,  the  ORAU  Medical  Division  has  been  informed  that,  if  they 
develop  the  necessary  expertise,  the  Health  and  Mortality  Study  will  be 
transferred  to  ORAU  and  is  to  be  phased  in  during  the  last  year  of 
Dr.  Mancuso's  contract,  which  would  begin  on  August  1,  1976.  Dr.  Lushbaugh, 
Director  of  the  ORAU  Medical  Division,  will  soon  hire  an  epidemiologist 
and  a statistician,  who  will  then  begin  to  phase  in  to  the  Health  and 
Mortality  study  after  August  1,  1976.  The  sensitivities  associated  with 
the  etudy  of  workers  in  the  nuclear  industry  constitute  a compelling 
argument  for  providing  an  orderly  transition  from  the  current  to  a new 
principal  investigator.  On  the  grounds  of  performance  alone,  there 
would  be  Justification  for  an  earlier  termination  of  this  contract,  but 
the  exigencies  of  the  situation  Justify  continued  support  of  Dr.  Mancuso’s 
effort  at  approximately  the  current  level  with  transfer  Of  the  study  to  take 
place  in  accordance  with  the  schedule  that  ha9  been  established.  Data 
collected  during  this  interval  will  be  useful  to  the  new  contractor. 

Rei.opmcnqation 

I recommend  approval  of  this  contract  at  last  year’s  level  of  expenditure 
of  $213,145  plus  a 7 percent  cost-of-living  Increase,  providing  a total 
of  $22^,065. 
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RECEIVED  jam  2 1 


. UNITED  STATES 

ENERGY  RESEARCH  ANO  DEVELOPMENT  ADMINISTRATION 
WASHINGTON,  D.C.  20S45 

JAN  16  1375  * 


Sfocmas  F.  Mancuso,  M-D. 

Research  Professor  , 

Ocxxjpatiarial  Health 

Graduate  School  of  Public  Health  • ’•/ 

University  of  Pittsburg  • ■ . . '* 

Pittsburg,  Pennsylvania  . • * * * 

Dear  Dor.  Mancuso: 

I wish  to  inform  you  that  the  Research  Oamittee  has  approved  renewal 
of  your  project,  ’’Study  of  Idfetiite  Health  and  Itortality  Experience  ' 
of  Brplqyees  of  ER2A  Contractors,*  under  Contract  Kb.  £(11-1) -3428. 

In  accordance  with  a plan  discussed  at  a meeting  in  ESQA.  Headjuartsrs 
cn  March  6,  1975,  the  contract  with  the  University  of  Pittsburgh  will 
be  terminated  cn  July  31,  1977.  The  Medical  lUvision.  of  the  Oak  Ridge 
Associated  Universities  (OSMJ)  will  conduct  the  ERQ1  Health  and  . . 
Mortality  Study  subsequent  to  that  date,  The  next  contract  period 
from  August  1,.  1976,  to  July  31,  1977,  will  offer  an  opportunity  for  . 
ORAU  personnel  to  beccSne  sufficiently  familiar  with  the  study  to  pro-  * * 
vide  an  orderly  transition  in  its  management.  IXiring  that  period, 
personnel  transfers  and  the  later  use  of  consultants  fron  existing  . . - 
staff  will  be  discussed.  . " ‘ ** 

. • •*’  •■'*.  . •.  ' •••'  I1”'".  : 

Negotiation  of  a contract  is  the  respcnsibility  of  the  Chicago  Opera- 
tions Office,  end  you  may  expect  to  hear  frczu  sacecne  in  that  office 
in  the  near  future. . Responsibility  for  the  technical  aspects  of  the 
work  rests  with  the  Division  of  Bioredical  and  Envixxjrnental  Research.'’  ‘ 


cc:  Chicago  Operations  Office 


Sincerely, 

/9>uuuL: 


.Sidney  Harks,  M.D.  : 

Analysis  and  Assessment  Programs 
Division  of  Biomedical  and  . , 
Environmental  Research  # * 


38-191  0-79-37 
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University  of  Pittsburgh 

GRADUATE  SCHOOL  OF  PUBLIC  HEALTH 
Dapartmant  of  Industrial  Environmental  Health  Sciences 


August  12,  1976 


Mr.  Albert  Fred  Becher 
U.S.  ERDA 

Oak  Ridge  Associated  Universities, 
Incorporated 
P.O.  Box  117 

Oak  Ridge,  Tennessee  37830 
Dear  Mr.  Becher: 


The  attached  letter  to  Dr.  Barkev  Sanders  was 
sent  through  me.  I asked  Dr.  Robert  Elston, 
Professor  of  Biostatistics,  university  of  North 
Carolina  to  explain  the  formula.  This  is  added  to 
the  letter. 


Sincerely, 


i ' Wl 


s 


Thomas  F.  Mancuso,  M.D. 
Research  Professor 
Department  of  Industrial 
Environmental  Health  Sciences 


Enclosure 

TFM/fara 


PITTSBURGH,  PA.  15»1 
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REGIONAL  CANCER  REGISTRY 

QUEEN  ELIZABETH  MEDICAL  CENTRE 
BIRMINGHAM  B1SXTH 


tiupmonii 


CJ1-47J  1M1  ta. 


27th  July  1976. 


Dear  Dr.  Sanders, 

2 em,  I hope,  not  prejudiced  in  favour  of  finding  either 
that  radiation  is  had  for  an  exposed  person  or  good  for  him.  But 
vhen  an  apparant  effect  exceeds  any  biologically  plausible  amount 
by  at  least  an  order  of  magnitude,  one  tends  to  suspect  that  there 
may  be  something  wrong  with  the  data.  The  effeot  I am  talking 
about  is  one  that  you  yourself  pointed  out,  namely  the  tendency  for 
surviving  employees  to  have  higher  cumulative  doses  than  non- survivors, 
either  cancers  or  non^pancers.  Eef erring  to  table  4 of  your  report, 
as  sent  to  Dr.  Mancuso,  "Low  level  radiation  and  cancer  deaths",  the 
distribution  of  signs  In  colutm  12  is,  as  you  point  out,  highly 
significant. 

Before  any  valid  comparison  of  the  survivors  with  the 
comparatively  small  group  of  non-cancer  deaths  can  be  done,  one  must 
obviously  clear  out  of  the  way  any  possible  effeot  associated  with 
the  mere  faot  of  death.  Dr.  Stewart  and  I came  to  Pittsburgh  with 
the  intention  of  primarily  clearing  up  this  point,  and  then  seeing 
if  any  light  were  shed  on  the  comparison  of  survivors  and  cancer  deaths 
by  so  doing.  At  first  we  supposed,  as  you  did,  that  the  effect  was 
due  to  lower  exposure  of  dead  persons  in  the  years  immediately 
proceeding  death,  but  hy  pushing  the  cut-off  date  back  5 car  even  10 
years  we  found  we  could  not  account  for  the  effeot  in  that  way. 
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I then  tabulated  person-years  at  risk  of  exposure  In 
various  ways  far  survivors,  non-cancers,  cancers  and  dead  without 
death  certificates,  We  found  that  the  difference  between  survivors 
and  non-survivors  persisted  however  the  analysis  was  done  and  was 
matched  by  a parallel  difference  between  deaths  with  and  without 
death  certificates , A typical  finding,  from  table  2 of  the  set  yon 
have,  is  that  In  1962,  40^  of  the  person-years  at  risk  had  been 
exposed  among  the  survivors,  30^  among  the  cancers,  2 8^  among 
non-cancers  and  10^  among  dead  without  death  certificates. 

Taking  these  findings  at  face  value  would  imply  that  the 
relative  risk  of  dying  of  non-cancer  given  exposure,  by  a standard 
epidemiological  argument  was 


In  other  wards  the  risk  of  dying  was  reduced  by  43^  • 

This  is  so  large  as  to  defy  belief  even  in  the  most  confirmed  believer 
in  the  beneficial  effects  of  low  level  radiation.  Therefore  any 
conclusions  to  be  drawn  from  the  survey  ought  to  wait  until  the  cause 
of  this  apparent  artefact  is  explained. 


Yours  sincerely, 

4 

Greeny*  W.  KhojJji 

George  W,  Kheale. 


(Dr.  R.  Elston  explains  the  formula: 

"The  relative  risk  is  equal  to  the  risk  of  dying  of  noncancer, 
given  an  employee  is  exposed  to  radiation,  divided  by,  risk  of  dying 
of  noncancer  given  an  employee  is  not  exposed  to  radiation.  The 
formula  Is  an  approximation  .which  is  good  in  this  situation.") 


Estimated  Additional  Costs  1973-1975 
(based  on  past  Social  Security  costs) 


Employees 

Population  Costs 


1* 

Argonne  National 
Lab. 

20,000 

$ 9,000 

2. 

Brookhaven  National 
Lab.  j 

6#  750 

3,038 

3. 

Dow  Chemical  Co. 

11/750 

5,288 

4. 

E. I.  duPont 
Savannah  River 

8,500 

' 3,825 

5. 

Lawrence  Radiation 
Lab./  Berkeley 

6,000 

2,700 

6. 

Lawrence  Radiation 
Lab./  Livermore 

12,500 

5,625' 

7. 

Los  Alamos 

21f500 

9,675 

8. 

Monsanto  Mound  Lab.  . 

6,000 

2,700 

9. 

Nat'l  Reactor  Test- 
. ing,  Idaho  Falls 

25,000 

11,250 

io’. 

Sandia 

Livermore  * 
Albuquerque  J 

21,000 

*.  9,450 

Total 

139,000 

$62,551 

Siblings  Total 


Population 

Costs  . 

Population 

Costs 

33,350 

$ 21,272 

53,350 

$ 30,272 

11,250 

7,173 

18,000 

. 10,211 

19,585 

12,493 

31,335 

17,781 

14,170  |. 

9,033 

22,670 

12,858 

10,000 

*6,377 

16,000 

9,077 

. 20,850 

13,288 

33,350 

18,913 

35,850 

21,468 

57,350 

31,143 

10,000 

6,377 

16,000 

9,077 

41,675 

26,586 

66,675 

37.336 

35,000 

22,323 

56,000 

31,773 

231,730 

$146,390 

370,730 

$208,941 

7/23/70 

cn 
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tnclosure  14 


MAR  23  7977 

l •' 

He.  Tat  BorcTraann 
13901  Tork  Avenue 
Tovsy,  Californio  92054 

Dear  Ks.  Borchnosa: 

Tour  letter  to  Hr.  P.  C.  Bauer,  Division  of  Nuclear  Research 
and  Applications,  referring  to  an  article  In  the  Los  Angeles  Tines 
(10/27/76)  vos  sent  to  oe  for  response.  ~ 

The  article  refers  to  an  EKDA  supported  epidemiological  study 
of  the  health  and  mortality  experience  of  vorkers  in  the  nuclear 
industry  at  Kaoford.  This  study  is  being  conducted  by  the 
University  of  Pittsburgh  vith  Dr.  T.  Hancuso  as  principal 
investigator.  Specifically,  the  cause  of  death  of  about  3,800 
vorkers  that  have  died  bctveoc  the  start  of  activities  at  Hanford 
oround  1942  and  1972  was  analyzed  for  evidence  of  excess  mortality 
frou  various  causes.  Dr.  Kaacuso  eud  cp workers , in  on  as  yet 
unpublished  paper,  identified  an  increase  ic  the  incidence  of 
cancer  of  the  lung,  breast,  and  pancreas,  leukemia,  and  multiple 
tayelopia  at  relative  low  levels  of  cumulative  radiation  exposure. 

In  view  of  these  unexpected  results  ao  comporcd  to  present  available 
data  on  other  populations  exposed  to  radiation,  aud  the  potential 
importance  of  cuch  date  for  protection  of  workers  and  the  general 
public,  an  Independent  analysis  of  the  Hanford  data  was  wide. 

Drs.  Harks  end  Cllbcrt,  Battclle-Pacific  Northwest  Laboratories, 
Richland,  Washington,  using  the  saaic  data  Lasc,  were  unable  to 
confine*  the  findings  of  Dr.  Hancuso  and  co-vorkera.  More  recently, 
an  analysis  vas  conducted  at  the  request  of  ERDA  by  Dr.  C.  E.  Land 
of  the  National  Cancer  Institute,  NIH,  Drs.  C.  Hutchison  nod  B.  Kactfahon 
of  the  Harvard  School  of  Epidemiology,  and  S.  Jablon,  National  Academy 
off  Sciences,  Washington,  D.  C.  Results  of  this  analysis  appear  to 


- *8“ 
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Indicate  an  Increased  incidence  of  ccncer  of  the  pancreas  end 
multiple  myeloma , .The  report,  however,  emphasizes  that  “the 
posnibility  exists  that  the  result*  for  pancreatic  cancer  cad 
multiple  cyeloaa  are  statistical  flutes.  Excess  risk*  of 
multiple  myeloma  and  psncrcatlc  cancer,  among  other  caocera, 
have  been  reported  aaoog  U.S.  and  British  radiologists.  On 
the  other  hand,  the  evidence  for  a dose  response  for  these  two 
diseases  among  Japanese  A-borcb  survivors  Is  very  weak. 11  Also, 
the  staff  of  the  Office  of  Standards  Development  of  the  Kuclcor 
fccgulatory  Commission  (MIC)  analysed  Dr.  Kancuso*s  findings. 

Dr.  H.  Farsont  of  the  XRC  concluded  that  the  results  obtained 
by  Dr.  Kancuso  could  not  be  supported  by  the  information  presented. 

It  should* be  noted  that  even  the  best  epidemiological  studies  to 
estimate  radiation  effects  In  human  population. are  beset  by  cany 
difficulties  and  formidable  requirements  in  tcrr.s  of  population 
size,  adequate  controls,  dosimetry,  duration  of  follcv-up  and 
extraneous  co-acting  variables.*  The  requirements  and  difficulty 
of  such  studies  Increases  enormously  for  studies  of  risks  at 
low  levels  of  radiation  exposure  such  as  those  on  Hanford  workers. 
The  apparent  differences  in  results  of  Dr.  Xancuso's  study  compared 
. to  the  other  analyses  appear  to  be  attributable  to  tho  improper 
use  of  particular  statistical  methodologies.  Further  studies  are 
underway  of  Hanford  workers  and  other  exposed  populations  to 
establish  core  accurate  radiation  risk  for  human  .populations. 

Aa  Indicated  earlier,  studies  of  this  kind  are  very  complex.  / 
Most  forms  of  cancer  have  latency  periods  of  up  to  several  * 
Secedes.  Follow-up  studies  well  exceeding  the  latency  period 
ore  required  to  accurately  establish  the  Incidence  of  these 
cancers.  In  addition,  the  process  of  data  collection  on  each 
Individual  In  the  population  of  interest  requires  a thorough 
search  of  all  available  records,  a process  that  la  quite  costly 
and  tine  consuming.  Consequently,  It  would  have  been  extremely  % 
difficult  to  conduct  ceanlnfful  jwiaiygte  »n  earlier  tir.e. 

AlTno  time  were  any  studios  of  this  kind  or  results  of  studies 
subject  to  classification.  It  has  been  consistently  the  position 
of  this  Agency  that  studies  of  this  kind  are  of  great  Importance 
In  protecting  tho  public.  They  arc  supported  with  public  funds, 

And,  hence,  the  results  are  available  to  the  public. 


I have  taken  the  liberty  to  forward  your  letter  to  Dio.  Kaocuso, 
Faroont,  and  Marhs^wlth  the  request  to  make  their  flndlngc  on  the 
Hanford  workers  available  to  you.  A report  on  the  analyslo  by 
Dr.  tend!  KCI,  la  not  yet  available. 

Xf  1 can  be  of  further  assistance  to  you,  please  do  not  hesitate 
to  contact  ne. 


Slncoroly,  * # 

Valter  H.  Veyxen,  Manager 
Hunan  Health  Studies  Frogroa 
Division  of  Monodlcal  and 
Environmental  Kesearch 
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Radiation  Exposures  of  Hanford  Workers  Pying  From  Cancer  and  Other  Causes 
A Review  of  Written  Criticisms  by  A.H.  Stewart  and  6.W.  Kneale 

Excerpts  from  Written  Criticisms  Requisitioned  by  ERDA,  Circulated  to 
Other  Government  Departments  and  Obtained  Under  the  Freedom  of 
Information  Act: 

(1)  I am  skeptical  about  the  appropriateness  of  the  tests  employed 
to  the  kind  of  data  you  have,  and  all  that  flows  from  that. 

(11)  This  report  does  not  Involve  methods  of  analysis  appropriate 
for  epidemiologic  studies  of  mortality. 

Inferences  about  dose-effect  relationships  are  based  on  hap- 
hazard case-control  designs  without  adequate  consideration  of 
possible  confounding  variables. 

Cttt)  If  there  are  radiation  effects  to  be  found  In  this  excessively 
manipulated  body  of  data  they  are  only  for  multiple  myeloma  and 
cancer  of  the  pancreas. 

The  tests  used  are  wrong  — thqy  return  probability  values  that 
are  much  too  small  because  of  the  very  skew  distribution  of 
doses. 

(Iv)  They  have  done  proportional  analysis  and  we  are  doing  a popula- 
tion-based analysis. 
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(v)  Lung  cancer  Is  reported  as  being  a radiation  effect  demonstrated 
by  the  data  [but]  table  15  Is  a very  slender  reed  upon  which  to 
rest  this  conclusion. 

In  tests  of  26  different  cancers  the  probability  of  obtaining 
at  least  two  [p-values]  as  extreme  as  .01  is  about  .02. 

Adjusting  for  the  presence  or  absence  of  Internal  radiation 
would  probably  remove,  or  severely  weaken,  all  evidence  of  an 
association  between  cancer  mortality  and  external  radiation 
dose. ...The  doubling  dose  calculations  can  only  be  described  as 
mischievous  [since]  an  ad  hoc  statistical  procedure  has  been 
used  without  the  benefit  of  a stucjy  of  the  properties  of  the 
estimates  obtained  using  the  procedure. 

(vi)  The  data  has  not  been  handled  In  the  usual  method  applied  to 
longitudinal  studies. 

Case-control  studies  must  either  enter  all  relevant  factors  In 
a multivariate  analysis  framework  or  control  for  these  factors 
in  the  selection  of  cases  and  controls. 

The  statistical  techniques  were  adequate  although  not  the  usual 
ones  which  we  used  for  such  studies. 

(vll)  The  study  does  not  employ  the  standard  epidemiologic  methods 
which  have  been  developed  to  avoid  misinterpretations  of  find- 
ings of  causation  of  disease. 

t 

(vili)  I would  advise  that  this  report  has  very  little  scientific  value. 
[The  authors  have  failed  to]  see  contradictions  between  the 
original  data  and  the  results  of  a method  In  which  they  have 
Invested  implicit  faith. 
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Replies: 

l,  Basic  Methodology 

It  Is  clear  that  critic*  of  our  report  are  more  familiar  with 
the  statistical  procedures  which  allow  comparisons  between  actual  and 
expected  cancer  deaths  (Standardized  Mortality  Ratio  or  SMR  Methods), 
than  with  the  procedures  which  allow  comparisons  between  mean  doses  of 
cases  and  controls  (Comparative  Mean  Dose  or  CMD  Methods). 

Therefore  we  will  justify  our  choice  of  statistical  analysis  by 
demonstrating  the  relative  efficiency  of  the  SMR  & CMD  methods  when 
faced  with  the  problem  of  deciding  whether  any  cancer  deaths  in  a 
population  of  approximately  30,000adults  had  been  caused  by  exposure  to 
supposedly  safe  doses  of  radiation. 

(1)  Let  a population  of  size  N be  exposed  to  a radiation 
dose  distribution  of  f(x)  with  a mean  dose  (R)  and  a 
variance  (V)  such  that: 

Rj/  xf(x)dx  and  (x-R)1 2 3f(x)dx. 

(2)  Let  the  risk  of  a cancer  death  Increase  linearly 
with  the  radiation  dose  from  level  A at  zero  dose 
(normal  cancer  risk)  according  to  doubling  dose  (D), 
such  that  the  risk  for  dose  x Is  A(1+x/D). 

(3)  Let  n be  the  number  of  cancer  deaths  actually  ob- 
served in  a study  population  with  a mean  radiation  ~ 
dose  r. 
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Given  these  conditions  the  necessary  size  of  the  base  population 
for  detecting  a given  doubling  dose  (at  a given  size  and  power  of  the 
test)  will  depend  upon  which  approach  Is  taken.  Thus  the  SW  method 
will  require  a known  value  of  A which  can  probably  be  obtained  from 
official  sources  (e.g..  In  Britain,  the  male  cancer  death  rate  Is  cur- 
rently in  the  region  of  2,600  per  million).  Under  the  hypothesis  of  no 
radiation  effect,  the  number  of  cancer  deaths  actually  observed  (n) 
would  have  a Poisson  distribution  with  AN  as  the  mean  value.  There- 
fore, provided  N was  large  enough  to  apply  a normal  approximation  to 
the  Poisson  distribution,  the  condition  for  significance  would  be 

n > AN  + t/JBf 

where  t is  the  critical  normal  deviate  corresponding  to  a given  sig- 
nificance level  (or  size  of  the  test). 

One  now  requires  the  power  of  the  test,  or  the  probability  of 
the  significance  condition  being  satisfied  under  the  hypothesis  of  some 
radiation  effect  (with  0 as  the  doubling  dose).  Under  this  hypothesis 
the  nunber  of  cancer  deaths  actually  observed  (n)  would  have  a Poisson 
distribution  with  AM( 1 +R/D)  as  the  mean  value.  Therefore,  the  required 
power  would  be 


♦ 


AM  + tM  - ANO+R/D) 
_ _ 


where  ♦ is  the  Integrated  normal  distribution. 
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If  the  power  of  the  test  is  given  the  convenient  value  of  1/2 
(so  that  one  Is  equally  likely  or  unlikely  to  detect  a significant  dif- 
ference between  actual  and  expected  cancer  deaths)*  the  argument  to 

♦ will  become  zero  — or  tJKN  c ANR/D  — and  the  necessary  size  of  the 
t2D2 

base  population  will  be  . 

Therefore,  to  detect  a doubling  dose  of  15  rads  with  a mean 
radiation  dose  of  1.6  rads  (see  Hanford  data),  and  a normal  cancer  risk 
of  2,600  per  million  (at  a S%  level  of  significance,  or  t * 1.96),  the 
SMR  method  would  require  a population  of  135,000,  or  one  which  was 
approximately  4 times  larger  than  the  Hanford  population  was  when  we 
were  first  consulted. 

The  corresponding  calculations  for  the  CMD  method  are  as  fol- 
lows. On  the  hypothesis  of  no  radiation  effect  the  mean  cancer  dose  (r) 
would  have  an  approximately  normal  distribution  with  mean  R and  variance 
V/n.  Therefore,  the  condition  for  significance  would  be 

r > R-fy/v/n.  On  the  alternative  hypothesis  (of  some  radiation  effect 
with  doubling  dose  D)  the  mean  radiation  dose  (r)  would  have  an  approxi- 
mately normal  distribution  with  as  the  mean  value.*  There- 

fore, the  condition  for  a power  of  1/2  would  be 


*This  Is  proved  in  the  Appendix  of  the  published  report. 
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By  allowing  the  approximate  mean  value  of  n to  be  AN  the  neces- 

2 2 

sary  size  of  the  base  population  would  be  t . Therefore,  to  de- 

tect a doubling  dose  of  15  rads  with  a mean  radiation  dose  of  1.6  rads 
(and  the  additional  information  that  for  Hanford  males  /r-  a.e  rads) 
the  CMD  method  would  only  require  a population  of  32,700,  or  one  similar 
In  size  to  the  Hanford  population. 

Finally,  the  general  formula  for  the  efficiency  of  the  CMO  method 

2 

(compared  with  the  SMR  method)  is  — - . Therefore  the  CMD  method 

(D+R;  fr 

is  in  general  optimum  when  the  radiation  dose  distribution  has  such  a 
vrtde  scatter  about  the  mean  as  the  Hanford  doses. 

In  short,  by  using  the  CMD  method  to  Identify  diseases  with 
radiation  effects  (and  the  SMR  method  to  check  risk  estimates  derived 
from  the  CMD  analysis),  we  were  not  only  taking  full  advantage  of  the 
fact  that  there  was  a complete  set  of  annual  radiation  doses  for  every 
worker  but  also  proceeding  along  sound  statistical  lines. 

IU  Avoidance  of  Spurious  Associations 

As  stated  in  the  published  report  we  always  intended  to  follow 
a preliminary  analysis  of  Hanford  data  with  “joint-standardization  for 
all  factors  with  known  or  suspected  radiation  and  cancer  associations.” 
Also,  gtven  time,  we  will  certainly  extend  the  analysis  to  workers  who 
were  sttll  alive  at  the  time  of  the  follow-up. 
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Meanwhile  our  positive  findings  were  unlikely  to  be  the  result 
of  hidden  biases  for  two  reasons':  they  have  pinpointed  cancers  which 
have  always  rated  high  In  the  ICRP  classification  of  radiosensitivity 
(e.g.,  bone  marrow,  lung  and  pancreas,  see  ICRP  publication  14);  and 
there  was  no  narrowing  of  the  gap  between  mean  radiation  doses  of  cancers 
and  non-cancers  after  separate  standardization  for  each  of  the  following 
factors:  calendar  year  of  exposure,  period  of  employment,  age  at  death 
and  pre-death  period. 

While  making  our  preparations  for  Joint-standardization  of  these 
factors  the  number  of  certified  deaths  of  exposed  workers  was  Increasing, 
and  by  the  time  we  were  In  a position  to  apply  a Mantel -Haenszel  test  to 
the  null  hypothesis  of  no  dose  differences  between  two  groups  of  certi- 
fied deaths  (cancers  and  non-cancers),  the  number  of  exposed  workers  had 
Increased  from  2,307  to  4,032  (table  1).* 

This  trill  be  the  base  population  for  a second  report  which  will 
Include  a demonstration  of  the  fact  that  there  has  been  firm  rejection 
of  the  null  hypothesis  (by  the  Mantel-Haenszel  test)  after  jolnt-standar- 
dtzatton  for  sex,  age  and  date  of  death,  exposure  period  and  Internal 
radiation  (tables  2 & 3).  This  finding  refutes  the  suggestion  that  con- 
trol for  internal  radiation  would  probably  remove  or  severely  weaken  all 
evidence  of  an  association  between  cancer  mortality  and  external  radia- 
tion (see  critique  V,  also  note  that  we  have  followed  the  advice  of  this 
reviewer  and  based  our  repeat  analysis  on  exposed  workers  only). 

*0ur  original  definition  of  ’’exposed"  was  1 or  more  centirads 
as  the  penetrating  dose;  our  revised  definition  was  a minimum  of  1 
centirad  as  either  the  skin  or  extremity  dose.  All  quoted  doses  are  for 
penetrating  radiation. 
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III.  Avoidance  of  the  Difficulty  Created  by  a Wide  Range  of 
(Tf seises  with  Possible  Radiation  Effects  : 

The  critic  who  suggested  that  we  confine  our  attention  to  ex- 
posed workers  was  evidently  In  a position  to  apply  to  Hanford  data  Inde- 
pendent tests  of  radiation  effects,  but  he  ran  into  difficulty  as  a re- 
sult of  recognizing  no  less  than  26  different  forms  of  cancer.  Faced 
with  the  same  problem  we  "first  divided  the  cancers  Into  2 main  and  9 
subsidiary  groups  (see  published  report)  but  later  adopted  the  classifi- 
cation recommended  by  ICRP  (see  table  4).  In  this  way  we  not  only  re- 
duced the  number  of  separate  diagnostic  categories  to  4 but  also 
discovered  that  most  of  the  cancers  which  rated  high  In  a completely 
Independent  classification  of  radiosensitivity  showed  definite  radiation 
effects  and  none  of  the  ones  belonging  to  other  categories  (i.e.,  low 
sensitivity  and  not  classified).  Also  lung  cancer  (for  which  there  was 
only  slender  evidence  of  any  radiation  effect  in  the  published  report) 
now  showed  strong  evidence  of  this  effect.  For  one  component  of  the  high 
sensitivity  groups  (I.e.,  lymphomas  and  reticulum  cell  sarcomas),  there 
was  no  evidence  of  any  radiation  effect  among  the  male  cases  but  Included 
among  the  female  cases  was  the  woman  with  the  highest  dose  (1,537  centl- 
rads).  See  tables  4 to  9 and  figures  1 to  5. 

iy.«  Estimated  Doubling  Doses 

Our  decision  to  Include  risk  estimates  in  a preliminary  report 
was  not  motivated  by  ar\y  desire  to  be  mischievous.  On  the  contrary  we 
carefully  considered  two  alternatives:  should  we  suppress  the  fact  that 

there  were  cogent  reasons  for  thinking  that  the  cancer  hazard  associated 
with  low  level  radiation  might  be  10  to  20  times  greater  than  was  com- 
monly supposed,  or  should  we  risk  causing  unnecessary  alarm  to  an 
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Industry  In  which  the  dose  trend  was  clearly  In  an  upward  direction? 

We  finally  decided  to  publish  on  the  grounds  that  any  safety-conscious 
Industry  would  keenly  resent  being  kept  In  the  dark  on  such  an  Important 
matter.  - 

We  made  it  abundantly  clear  that  our  risk  estimates  were  based 
Oh  small  mabers  and  consequently  had  wide  margins  of  error.  Our  new 
estimates  remain  well  below  ICRP  26  recoaaendations  but  for  three  groups 
of  male  cancers  they  have  been  revised  in  a downward  direction  (see  all 
cancers,  lung  cancers  and  bone  marrow  cancers  In  table  9 and  figure  5). 
The  larger  numbers  also  made  It  possible  to  Include  a doubling  dose  for 
all  female  cancers  (9  rads)  which  was  appreciably  smaller  than  the  cor- 
responding estimate  for  male  cancers  (33  rads). 

V.  Tests  of  the  Reasonableness  of  our  Revised  Estimates 

Tn  the  preliminary  analysis  we  used  differences  between  actual 
and  expected  cancer  deaths  (or  the  SMR  method)  to  test  the  reasonableness 
of  the  risk  estimates  derived  from  the  CHD  analysis.  In  the  repeat 
analysis  we  compared  estimates  derived  from  the  Mantel -Haenszel  analysis, 
first,  with  ones  based  on  straightforward  comparisons  between  cancers  and 
non-cancers  (table  10)  and,  secondly,  with  the  doubling  dose  for  all 
male  cancers  (figure  6). 

According  to  the  first  test  the  external  radiation  risks  were 
only  slightly  altered  in  the  controlled  as  compared  with  the  crude  analy- 
sts (changing  from  a relative  risk  of  1.35  to  1.26  In  the  highest  dose 
group).  However  the  apparent  risks  from  internal  radiation  (In  the  crude 
analysis)  were  almost  entirely  abolished  in  the  controlled  analysis. 
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Therefore  contrary  to  the  expectation  of  several  critics,  the  correla- 
tion between  Internal  and  external  dose  operates  only  to  give  a spurious 
Internal  radiation  effect  In  a crude  analysis. 

According  to  the  second  test  the  points  on  the  curve  for  the 
relative  risks  of  grouped  doses  In  the  controlled  analysis  were  clus- 
tered reasonably  close  to  the  projection  line  corresponding  to  a linear 
dose  response  relationship  (as  estimated  In  the  published  report). 

VI.  Principal  Reasons  for  Doubting  the  Validity  of  the  CMP 
Analysts 

As  anticipated  In  the  published  report  the  real  reason  why  so 
many  experts  have  found  fault  with  our  analysis  Is  because  our  estimates 
of  risk  are  much,  higher  than  earlier  ones  based  on  A-bomb  survivors. 
However  we  are  no  longer  the  sole  challengers  of  ICRP  26  recommenda- 
tions since  estimates  based  on  "early  entrants"  (or  Individuals  who 
entered  Hiroshima  and  Nagasaki  less  than  4 days  after  the  explosions) 
have  also  proved  to  be  much  higher  than  the  ones  recommended  by  the 
ICRP  (see  enclosure  A,  or  the  letter  sent  to  Nature  by  Professor  Rotblat 
as  recently  as  December  30,  1977). 

Thus  there  Is  at  least  one  survey  besides  our  own  which  suggests 
that  previously  accepted  estimates  of  the  radiation  cancer  risk  (based 
almost  entirely  on  the  Japanese  A-bomb  survivors  and  patients  treated 
therapeutically  with  radiation)  may  be  about  one  order  of  magnitude  too 
low. 


38-191  0 - 79  . 38 
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There  are  several  possible  explanations  of  these  discrepancies. 
First,  the  basic  linear  dose  response  model  assumed  In  deriving  the 
estimates  of  doubling  dose  may  be  wrong,  however  this  appears  unlikely. 
Second,  the  effects  of  fractionation  are  virtually  unknown  at  these  low 
dose  levels.  This  Is  Important  because  the  populations  giving  low  risks 
were  only  exposed  for  brief  periods,  whereas  Hanford  workers  usually 
accumulated  their  total  dose  over  years  or  decades.  Third,  and  pos- 
sibly the  most  Important  difference  between  the  various  study  popula- 
tions, Is  the  incidence  of  other  diseases.  Thus  the  radiotherapy  patients 
necessarily  had  another  serious  disorder  and  the  A-bomb  survivors  con- 
tinued to  have  increased  death  rates  from  non-cancers  for  at  least  15 
years" after  their  exposures;  per  contra  the  Hanford  population  was  at 
least  as  healthy  as  the  general  U.S.  population. 

These  differences  in  non-cancer  disease  rates  are  Important  be- 
cause we  have  discovered  that  In  children  the  pre-cancer  state  is  asso- 
ciated with  lowered  immunological  competence  and  Increased  rates  of 
secondary  Infections  to  such  an  extent  that  they  are  In  grave  danger  of 
dying  before  the  cancers  are  diagnosed.1  As  a result  of  these  “latent 
period  deaths"  serious  discrepancies  between  the  true  cancer  initiation 

rate  and  the  observed  cancer  Incidence  may  be  introduced,  especially  In 

2 

areas  and  times  with  “epidemics”  of  serious  infections  and  accidents. 
References 

1.  Kneale,  G.W.  and  Stewart,  A.H.  (1978),  British  Journal  of  Cancer 
(awaiting  publication  In  March),  "Precancers  and  Liability  to 
Other  Diseases.” 

2.  Kneale,  G.M.  (1971),  "The  Excess  Sensitivity  of  Pre-Leukaemics 
to  Pneumonia:  A Model  Situation  for  Studying  the  Interaction  of 
an  Infectious  Disease  with  Cancer,"  Brit.  J.  Prev.  Soc.  Med., 

25,  152. 


585 


Tibia  1 


Haw  Hanford  Pita  (EiPbied  Worker;}; 
srtlflcd  Causes  of  Death  and  External  fedjatjpn  Doses 


•'*  Cuculatlve  Hediatlca 


Certified  causa 
of  death 

ZCD  Kos. 
8th  Revision 

Exposed 

Yorker* 

- dose  In  Ceatlrais 
Totals  Keans 

Cancers 

140-209  . 

743  . 

151162 

203 

Cardiovascular 

390-458 

1987 

315299 

159 

Kales 

Rsspixatojy 

460-519 

198  . 

.29578 

H9 

" 

Ylolsnoe 

800  - 999 

424 

55985 

132 

Other  causes 

. residue 

389 

70498 

181  . 

All  non-cancer  deaths  ‘ — - 

2998 

471360 

*157 

.V 

Cancers  . 

140-209 

: **  ■ 

7865 

88 

Cardiovascular 

390  - 458 

106 

6518 

.*  61 

Feoilti 

Respiratory 

460-519 

15 

808 

.54 

Violence  * 

800-999 

36  . 

975 

27 

Other  causes* 

. residue 

45 

1784 

40 

* 

All  non-cancer  deaths  — 

202 

10085 

a 50 
» * 

* Kales 

3741 

622522 

166 

291  ‘ •’  ’ 17950 


Total 


Fanil  as 


62 
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Table  l 


Basic  Data 

Externa 


aQagffim  Poses  pf  Cancers  an d Non-1 


f/trarct  fn  thg. 


Role*1* 

Factor 

Factor  Levels  . 

Cancers^ 

Bon-CaRcers^ 

C.F* 

Sex 

. Kale 

743 

2998  . 

Female 

. 89 

202 

C.F. 

Age  at  death 

. Coder  40  years 

' 33 

204 

40-49  . * 

* 96 

398 

50-59  * 

223 

707 

<0e  •* 

475 

• .1891 

C.F*  * 

Calendar  yedr  of 

1*9 44-54 

49 

284 

death. 

W5MJ 

. 79  •. 

327 

194044 

123 

575 

1945-49 

■;« 

715  . . 

1 *t  • 

. • •* 

. 1970-77 

380  • 

1299 1 . 

•v‘  ■ 

C.F. 

' Intamal  (Udiatlon  •[ 

mi: 

1282  ‘.V-- 

• - / • t. 

832 

1:  • 

■mHH 

. 103C  ' 

,4  « 

hhbh 

■ 

• 280 

1223  . 

CJ?.  . 

BBS 

tstmm 

552 

1977  * 

' ; •.  . 

! 

tinder  8 Cent! zeds 

25« 

. .10#  * 

* * 

• 8—31  - . . 

•,  131 

. 592 

T*F. 

* ■ , : 

. 32-$3  » 

«9  -•  . 

. 428. 

External  Radiation 

44-1*7  *. 

-128-855  • 

123 

91 

448 
* 320 

23^1t  . • 

48: 

. 147 

over  511  * - 

44.  * 

• 198 

(1)  C.F.  •*  Controlling  factor.  . *.F.  r lest  factor. 

(2)  Cancers  » TTorkera  whose  deaths  were  ascribed  to  naligcaat  neopl&saa  . 
(ICD  Uos.  140-205). 


1 Won -Cancers* » VorVtrs  with  other  certified  causes  of  death. 
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Ml&JL 


RttulU  of  th«  Htottl-HMMMi  #M1YIU 


Test  Factor 

Test  Factor 
Levels  In 
Cant  trad* 

Cancer  Deaths 
Observed  Expected 

t-Yalue 

0-E 

Relative 

Risk 

Under  8 

235 

240.6 

-0.62 

1.00 

8-31 

129 

146.5 

-1.92 

0.86 

32-63 

119 

108.9 

♦1.22 

1.15 

External 

Radiation 

64-127 

121 

117.9 

♦0,36 

1.14 

128-255 

91 

89.9 

♦0.22 

1.10 

256-511 

47 

43.9 

♦0.59 

1.08 

sm 

64 

58.8 

♦0.89 

1.26 

Progressive  component 

t- value  1.99* 

•for  one-sided  levels  of  significance  t- values  > 1.65  correspond  to  p < 0.05, 
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. T»bl«.« 


Mw  Hwford  D»U  (txpo»«l  WorUrt).  Ctnctrs  mi  Hwt  NrtUHon  Owet 


— 

External  Radiation 

Cancers 

No.  of  Deaths 

Mean  Doses  In  Cent! rads 

ICRP  Classification 

ICD  Nos. 

Nile 

Feaalt 

Male 

Fwtle 

I.  Established  Bon t Narrow 

m 

10 

861 

m 

205. 

15 

1 

142 

' 

Thyroid 

m 

1 

44 

- 

Total 

26 

1 

414 

0 

II.  Apparent  Lynph  Nodes 

20^1 

33 

2 

133 

117 

Reticular  Tissue 

202 

7 

1 

29 

1637 

Pharynx 

149 

2 

650 

- 

Lung 

162-3 

215 

10 

258 

52 

Pancreas 

157 

52 

5 

391 

13 

Stoaiach 

151 

44 

2 

240 

109  . 

large  Intestine 

153 

69 

132 

80 

Total 

422 

29 

240 

113 

III.  Low  Sensitivity 

Mouth  A Salivary 

140-8 

23 

. 

239 

_ 

Oesophagus 
Saall  Intestine 

150 

19 

• 

44 

152 

2 

. 

62 

Liver  I 
Gallbladder 

155-6 

18 

2 

252 

231 

Nose  1 Larynx 

160-1 

14 

- 

143 

. 

Bone,  CT  1 Skin 

170-3 

18 

6 

149 

30 

Testis  1 Penis 

186-7 

3 

- 

114 

Kidney 

189 

23 

2 

178 

44 

Eye  and  CHS 

190-2 

28 

5 

170 

35 

Other  Endocrine 

194 

- 

- 

Total 

148 

15 

168 

60 

».  Not  cimtfttti 

feectua 

154 

20 

2 

104 

30 

Other  Digestive 

158-0 

2 

1 

38 

3 

Breast 

174 

1 

19 

120 

Uterus  A Ovaries 

180-4 

- 

11 

_ 1 

37 

Prostate 

185 

52 

119 

Bladder 

188 

13 

87 

«. 

Ly*>hat1c 

Leukeala 

204 

• 3 

3 

19 

70 

Other 

Ha  «oo  poetic 

206-9 

8 

3 

23 

1 

Ill-Defined 

Sites 

195-9 

48 

5 

93 

140 

Total 

147 

44 

96 

83 

A All  Cancers 

140-209 

743 

89 

203 

88 

589 


590 


n>u  s. 


C.M.B.  Mall  aL  Ml  C«pe«» 


(m)  %w**}  w*  {ar  t Bseas  9f  msast 


iKrmrm^rnn 


,(D 


fk  e-death 
Ytan  W 

Actual  man  dottt  of  eanotr  oaaae 

x n ni  it 

All  Cancer* 

' 29 

21 

52 

26 

28 

25 

28 

26 

22 

44 

30 

34 

26 

20 

27 

1 23 

49 

29 

22 

26 

28 

26 

26 

41 

32 

25 

. 27 

30 

25 

27 

26 

33 

25 

32 

3t 

24 

30 

25 

34  • 

28 

26 

32 

23 

34 

34 

39 

32 

30 

35 

22 

37 

31 

44 

32 

34 

40 

21 

40 

39 

49 

33 

38 

43 

20 

44' 

47 

54 

36 

40 

47 

19 

48 

59 

62 

41 

42 

54 

18 

51 

57 

66 

46 

46 

59 

17 

56 

83 

75 

54 

51 

67 

16 

61 

112 

85 

59 

55 

75 

15 

66 

140 

95 

65 

59 

83 

U 

71 

161 

105 

71 

61 

91 

13 

77 

179 

116 

78 

64 

too 

12  ! 

84 

204 

125 

91 

66 

109 

11 

91 

235 

t36 

97 

69 

119 

10 

96 

2?1 

149 

102 

71 

128 

9 

106 

313 

159 

109 

73 

137 

8 

114 

346 

171 

120 

75 

147 

7 

121 

365 

183 

131 

78 

156 

6 

129 

366 

195 

140 

90 

167 

5 

137 

374 

203 

149 

83 

175 

4 

143 

389 

212 

154 

66 

183 

3 

>48 

403 

222 

159 

90 

190 

2 

152 

413 

231 

165 

92 

197 

1 

155 

414 

236 

169 

95 

202 

0 

157 

414 

240 

168 

96 

203 

(1)  See  ICRP  classification  In  table  4 

(2)  S«»  Noc-Canoere  in  table  4. 

(3)  Tho  Men  radiation  dose  for  the  final  year  (6)  ml  tipi  ltd  by  the  nuaber  of 

eorkere  correspondt  to  tht  total  radiation  dot#  (att  tabltt  l.'and  4), 
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C.U.P.  inelrele  of  Male  Cgflcere 

(lv)  j-valuee  for  dlfferencee  Utftifl  obeerved  and  «£wtid  4om 


Pre-Death 

£-yaluee 

far  the  difference  between 

obeezved  and  expected  donee 

Yoars 

Ca  I 

Ca  11 

Ca  III 

Ca  IT 

All  Canoe  re 

29 

♦1.4 

♦1.1 

♦0.5 

♦0.3 

♦1.5 

28 

♦1 .0 

♦1.4 

0.0 

♦0.4 

♦1.5 

* 27 

♦1.2 

♦1.3 

-0.2 

♦0.3 

♦1.3 

26 

+0.7 

♦1.5 

-0.2 

♦0.1 

♦1.3 

r> 

-0.1 

♦1.4 

-0.5 

♦0.6 

♦1.2 

24 

-0.3 

♦1.1 

-0.3 

-0.4 

♦0.5 

2) 

0.0 

♦1.1 

-0.3 

-0.7 

♦0.4 

22 

-0.3 

♦1.5 

' -0.7 

-0.5 

♦0.5 

21 

-0.1 

♦1.7 

-0.9 

-0.4 

♦0.7 

20 

♦0.1 

♦1.6 

-0.6 

-0.5 

♦0.6 

19 

♦0.4 

♦2.1 

-0.7 

-0.6 

♦1.1 

18 

♦0.2 

♦2ai 

-0.4 

-0.6 

♦1.3 

17 

*2A 

-0.3 

-0.5 

♦1.6 

16 

♦*a 

-0.3 

-0.6 

44 

15 

♦2.7 

-0.2 

-0.7 

14 

-0.3 

-0.6 

13 

12 

ifRSwl 

1 

-0.2 

♦0.1 

-0.9 

-1.1 

id 

11 

0.0 

-1.3 

♦2.4 

10 

♦3.3 

-0.1 

-1.4 

8 

9 

♦3.3 

-0.1 

-1.6 

6 

♦37? 

0.0 

-1.9 

8 

3 

7 

6 

5 

BfSI 

& 

♦JUl 

♦0.1 

♦1.0 

♦0.1 

-1.9 

-2.0 

-2.1 

4 

♦M 

♦0.1 

-2.3 

3 

♦ii£ 

♦0.1 

-2.2 

22 

2 

♦ia 

♦0.2 

-2.4 

5a 

1 

0 

MM 

:iS 

♦0.1 

0.0 

-2.4 

-2.4 

C2 

1.7  P <0.05 

2.3  p <0.01 
3.0  p <0.001 


One-sided  significance  lrr*lt  for  £-raluest 
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T.blt  « 


c.h.o.  iainli jL  imsm 


Fra-U*  th 
Tun 

Expos* 

IcD-Canoere 

ifmmln 

Cancan 

Mata  1 4om 
KxpaoUd 

for  all  Gaaccm 
Otumd 

0-E 

29 

34 

11 

10 

29 

♦1.7 

28 

. 41 

19 

9 

18 

♦1.1 

27 

52 

26 

8 

14 

♦1.0 

' 26 

63 

29 

9 

19 

♦1.8 

25 

74 

32 

9 

21 

♦1.9 

24 

84 

37 

11 

P . 

♦1.6 

23 

94 

39 

13 

23 

♦1.7 

22 

103 

43 

16 

23 

♦1.1 

21 

118 

46 

17 

25 

♦1.0 

20 

124 

49 

20 

24 

♦0.5 

19 

133 

50 

21 

27 

♦0.7 

18 

139 

23 

26 

♦0.3 

17 

152- 

23 

25 

♦0.2 

16 

156 

24 

27 

♦0.3 

15 

163 

25 

29 

♦0.5 

14 

166 

27 

32 

♦0.5' 

13 

170 

30 

37 

•0.6 

12 

172 

72 

33 

44  • 

♦0.9 

11 

176 

75 

36 

52 

♦1.1 

10 

179 

76 

39 

60 

♦1.2 

9 

182 

78 

41 

64 

♦1.3 

8 

183 

79 

43 

69 

♦1.4 

7 

186 

80 

45 

73 

♦1.5 

6 

190 

82 

46 

75 

♦1.5 

5 

193 

86 

47 

77 

♦1.6 

4 

196 

67 

47 

81 

♦iaZ* 

3 

201 

87 

47 

84 

♦1.9* 

2 

201 

88 

49 

•85 

♦i.a» 

1 

201 

89 

49 

88 

♦1.9* 

0 

201 

89 

50 

88 

♦l3* 

EotUaUd  Docbllnr  Don  for  all  canoara  - 8,6*aAa.  • ' 


• Significant  tho  5*  Iwtl  (Sm  table  6). 


All  Dows  In  Centtrads. 
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Mew  Hanford  Data:  CMP  Analysis  of  Hale  ind  fmlt  Concert 


Cancers  (ICRP  Classification) 

No.  of 
Cases 

Pre-Death  Yrs. 
with 

Exceptionally 
High  Doses*1' 

Maxlnjm 
t- value 

Estimated 
Doubling 
Dose  In 

Rads*3* 

1. 

i ii. 

High  Sensitivity 

Bone  Marrow 

25 

0-15 

3.7 

3.6 

Lymph  Nodes  1 
Reticular  Tissues 

40 

- 

0.7 

- 

Lung 

217  . 

0-20 

3.7 

13 

Pancreas,  Stomach  1 
Urge  Intestine 

155 

0-8 

2.7 

19 

Total 

448<4> 

0-21 

5.3 

14 

m. 

I IV. 

Other  Cancers 

Low  Sensitivity 

148 

- 

0.6 

- 

Not  Classified 

147 

- 

1.0 

- 

Total 

295 

- 

0.3 

- 

All  Cancers 

Malts 

743 

0-16 

3.2 

33 

Females 

89 

0-4 

1.9 

9 

^ ^Actual  RNn  dose  (0)  significantly  greater  then  expected  (non-cancer)  dose(E). 
^ 0-E  - difference  between  observed  expected  doses  In  a given  pre-death  year. 
{^Assuming  a linear  model. 

^Including  1 Thyroid  Cancer  (see  Table  4). 


Effects 


jtegt 

Oj 


OHOoHttal: 

liallon  P raced 


Praccdurti 


Number  of 

Cases 

Relative 

Rtsk(l> 

Factors 

Non-Cancers 

Cancers 

(A) 

(B) 

Hot  Monitored 

1,282 

297 

1.00 

1.00 

Internal 

Radiation 

Monitored  Ne94t1ve 

832 

-215 

1.12 

1.06 

Monitored  positive 

1,066 

320 

1.27 

1.00 

Under  8 

1,067 

256 

1.00 

1.00 

8- 

$92 

131 

0.92 

0.86 

External 

32- 

428 

119 

1.15 

1.15 

Radiation 
Dose  In 

64- 

448 

123 

1.14 

1.14 

Centlrads 

128- 

320 

91 

1.19 

1.10 

256- 

147 

48 

1.36 

1.06 

S12+ 

198 

64 

1.35 

1.26 

Hale 

2,998 

743 

1.00 

1.00 

Sex 

' 

Femle 

202 

69 

1.78 

1.57  • 

^(A)  Crude  Comparl sons  (see  Table  2). 

(B)  Mantel -Haenszel  Analysis  (see  Table  3). 
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Enclosure  A 


Risk  Factor  for  Radlatlon-foduced  Leukaemia,  ynong 

Epitaph  \9  Himhlm 

A large  number  (over  40,000)  of  persons  entered  Hiroshima  after  the 
bombing  for  rescue  work  or  in  search  of  relatives.  These  entrants  were 
exposed  to  the  y'-rays  from  radioactivity  induced  in  the  soil  and  buildings  by 
the  neutrons  emitted  at  fission,  and  to  a lesser  extent  to  fall-out  radiation. 

Hi  rose  (1968)  and  Watanabe  (1974)  reported  a significant  increase  in  leukaemia 
Incidence  among  the  early  entrants,  here  defined  as. those  who  entered  the  city 
during  the  first  three  days.  This  paper  is  an  attempt  to  estimate. the  leukaemia 
risk  factor  in  this  population. 

A.  EaUnrtt  oUmia  Soul 

Although  ad  attempt  appears  to  have  been  mads  to  determine  the  doses  received 
by  individual  entrants,  it  Is  possible  to  make  s fairly  close  estimate  of  the  average 
dose  received  by  them.  For  this  purpose  the  following  assumptions  are  made: 

(a)  all  early  entrants  entered  Hiroshima  6 hours  after  the  explosion; 

(b)  they  all  remained- in  the' city  for  at  least  4 days  (which  in  practice 
means  an  infinite  period); 

(c)  they  all  stayed  in  an  area  within  a radius  of  1000  metres  from  the  — 

i 

hypocentre; 

(d)  within  that  area  they  were  uniformly  distributed; 

(e)  the  risk  of  leukaemia  Is  linearly  related  to  the  dose. 

Assumption  (a)  follows  from  the  information  that  a fire  raged  in  the  city 
during  the  first  6 hours, 'making  it  Impossible  for  anyone  to  enter  within  a 1000  metres. 

Assumptions  (b)  and  (c)  are  most  unlikely.  An  estimate  made  on  these  will 
therefore  give  an  upper  limit  to  the  dose,  or  a lower  limit  to  the  risk  fictor. 

Assumption  (d)  seems  plausible. 

Assumption  (e)  Is  Justified  even  for  low  LET  radiation  at  low  doses,  because 
the  quadratic  term  it  then  small  by  comparison  (Brown,  1977). 

The  average  dose  Is  calculated  from  J5  — » where  tfv  Is  the 

fraction  of  the  total  early  entrant  population,  who  were  in  a ring  at  a distance  Y 
from  the  hypocentre  ( j ),  and  J)y  Is  the  cumulative  dose  st  that  distance. 
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The  values  of  -fy  follow  from  assumption  (d).  The  values  of-Dy  for 
neutron -Induced  radioactivity,  relative  to  the  value  at  the  hypocentre,  are  obtained 
from  fig.  6 of  the  paper  by  Hashlzume  et  al.  (1969).  From  this  the  average 
cumulative  dose  is  found  to  be  13%  of  that  at  the  hypocentre. 

From  the  same  paper  (fig.  10)  It  Is  found  that  the  cumulative  dose  from  6 hours 
to  Infinity  was  63%  of  that  from  one  hour  after  the  explosion  to  Infinity.  The  value  of 
the  latter  was  studied  by  several  author^  and  Takeshlta  (1975)  gives  as  the  average 
value  of  these  studies  101  rad  (kerma  in  air). 

Thus,  the  average  dose  from  neutron-induced  radiation  Is  101  x 0.61  x 0.13  ■ 8.9  rad. 

The  doss  due  to  fall-out  is  also  token  from  Takeshlta.  Assuming  that  the  dose  was 
the  same  over  the  whole  area,  the  cumulative  dose  from  6 hours  to  Infinity  Is  1. 5 rad. 

The  total  dose  Is  thus  10.4  rad. 

To  convert  kerma  Into  absorbed  dose,  the  factor  0. 65,  which  Is  applicable  to 
bone  marrow,  is  used.  This  gives  a value  for  the  average  absorbed  dose  of  68  raGy. 

An  estimate  of  the  error  to  be  attached  to  this  figure  can  be  obtained  from  the 
distribution  of  values  given  by  different  authors  (Table  2 of  Takeshlta).  The  standard 
error  of  the  mean  la  about  30%. 

B.  Cftlculaiioncf  ihe  leukaemia  risk  fasten 

According  to  Hlrosa  (1968)  over  the  period  1950-68,  there  were  45  cases  of 
leukaemia  among  the  25798  persons  who  entered  Hiroshima  during  the  first  3 days, 
and  9 cases  among  the  18328  persons  who  entered  during  the  following  12  days. 

The  assumption  Is  now  made  that  the  latter  group  received  zero  dose  (thus 
again  underestimating  the  risk  factor)  and  can  be  used  as  the  control  group  for  the 
early  entrants. 

In  a population  of  25798  one  would  thus  expect  to  find  12.7  cases  of  spontaneous 

-3  —X 

leukaemia.  The  excess  of  32.3  then  leads  to  a risk  factor  of  18  x 10  Sv  . 

The  statistical  error  of  the  leukaemls  Incidence  Is  25%,  making  the  total 
error  40%. 

No  information  is  available  about  the  age  and  sex  distribution  of  the  entrants 
but  it  Is  unlikely  that  children  or  6Io  people  would  be  used  for  rescue  work.  The 
majority  of  the  entrants  were  thus  probably  of  an  age  group  least  sensitive  to 
radiation.  The  sex  difference  for  leukaeraogenesls  appears  to  be  insignificant. 

C.  Comparison  with  ICBP 

-3  -1 

ICRP  26  recommends  a risk  factor  for  leukaemia  of  2 x 10  Sv  . The 
figure  obtained  for  the  early  entrants  is  thus  9 + 4 times  higher.  In  view  of  the 
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assumptions  made,  the  actual  value  la  likely  to  be  nearer  the  upper  end  of  the 
range  than  the  lower. 

The  risk  factor  used  by  1CRP  la  baaed  on  observations  from  two  groups  of 
populations:  (a)  medical  X-rays  (mainly  therapeutic);  (b)  the  A-bomb  survivors  in  . 
Hiroshima  and  Nagasaki. 

In  the  first  group  only  partial  body  exposure  occurred  and  this  may  carry  a 
lower  risk  than  that  based  on  the  assumption  that  the  risk  Is  proportional  to  the 
fraction  of  bone  marrow  exposed. 

With  regard  to  the  A-bomb  survivors,  It  It  known  that  the  Incidence  rate  per 
rad  of  cancers  of  the  thyroid,  breast  and  lung  is  lower  among  them  than  In  other 
Irradiated  populations  by  factors  ranging  from  4 to  7 (UNSCEAR,  1977).  The  present 
estimate  for  leukaemia  Incidence  la  thus  In  line  with  these  observations. 

P,  Conclusions 

Unless  it  can  be  shown  that  the  reported  figure  for  leukaemia  among  the  early 
entrants  Is  wrong  by  a. large  factor,  the  following  conclusions  are  inescapable: 

1.  Whatever  the  reason  for  the  lower  Incidence  of  cancer  among  the  survivors  of 
the  explosions  and  the  absence  of  other  radiation  effects  (Fotblat,  1977),  It  Is  clear 
that  the  results  obtained  from  the  A-bomb  survivors  cannot  be  used  to  establish  risk 
factors  for  "normaT'  exposure. 

2.  The  risk  factors  recommended  by  ICRP  are  too  low,  probably  by  an  order  of 
magnitude  for  leukaemia,  and  by  a somewhat  smaller  factor  for  other  cancers. 
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RADIATION  EXPOSURES  OF  HANFORD 
WORKERS  DYING  FROM  CANCER 
AND  OTHER  CAUSES* 
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Abstract — Data  from  the  Hanford  study  have  shown  that  sensitivity  to  the  cancer- 
induction  effects  of  radiation  is  at  a low  ebb  between  25  and  45  yr  of  age.  Nevertheless,  at 
younger  and  older  ages  there  is  probably  a cancer  hazard  associated  with  low  level 
radiation  which  affects  bone  marrow  cancers  more  than  other  neoplasms  and  cancers  of  the 
pancreas  and  lung  more  than  other  solid  tumors. 


INTRODUCTION 

Hanford  Works  in  Richland,  Washington  is 
one  of  the  largest  ato/nic  plants  in  the  United 
States,  and  most  of  the  staff  are  in  some  way 
concerned  with  the  manufacture  of  radioac- 
tive substances.  For  these  workers,  who  are 
predominantly  white  males,  there  is  sys- 
tematic recording  of  data  under  the  following 
headings  as  part  of  a study  of  the  lifetime 
health  and  mortality  experience  of  employees 
of  ERDA  contractors  (Ma71): 

(1)  Sex,  date  of  birth,  date  of  hire  and 
social  security  number. 

(2)  Dates  of  entering  and  leaving  specified 
occupations. 

(3)  External  and  internal  radiation. 

(4)  Date  and  cause  of  death. 

The  wearing  of  radiation  badges  in  all 
workshops  and  laboratories  is  obligatory,  and 
the  badges  are  read  at  frequent  intervals  to 
ensure  that  no  worker  ever  receives  more 
than  the  maximal  permissible  dose  of 
5 rems/yr  (BRPC71).  In  several  high  risk  oc- 
cupations the  workers  are  also  examined  (at 
regular  intervals  and  following  accidents  or 
radiation  “leaks”)  for  internal  depositions  of 
radioactive  substances.  Therefore,  there  are 
both  records  of  the  total  amount  of  externa) 
penetrating  radiation  received  by  each  wor- 
ker by  the  end  of  each  calendar  year  (annual 


doses  in  centirads)  and  similar  records  rela- 
ting to  intakes  of  radioactive  materials  (posi- 
tive urine  analyses  or  internal  radiation). 

Deaths  of  Hanford  employees  are  iden- 
tified through  death  benefit  claims  by  a na- 
tionwide system  of  social  security  numbers. 
These  numbers  probably  provide  better  iden- 
tification of  males  than  females  but  the 
method  of  death  identification  has  two  major 
advantages:  intervals  between  discharge  and 
death  may  be  of  long  duration  and  there  is 
coverage  of  all  deaths  in  any  U.S.  state  or 
territory.  Finally,  certified  causes  of  death  are 
taken  direct  from  death  certificates,  copies  of 
which  are  obtained  from  official  sources  and 
filed  with  the  other  records. 

Radiation  monitoring  has  been  in  operation 
since  1943  and  sufficient  time  has  now  elap- 
sed for  most  of  the  non-survivors  to  be  men 
who  died  10  or  more  years  after  leaving  the 
industry.  Therefore,  from  the  records  of  men 
with  certified  causes  of  death  we  should  be 
able  to  discover  whether  NCRP  recom- 
mendations for  protection  of  radiation  wor- 
kers (BRPC71) — which  are  strictly  enforced 
by  all  ERDA  contractors— have  succeeded 
in  eliminating  the  cancer  hazard  or,  failing 
that,  are  keeping  the  risk  within  reasonable 
bounds.  As  a first  approach  to  this  problem 
we  have  examined  the  records  of  workers 
who  died  within  29  yr  of  Hanford  Works 
going  into  full  production  (1944). 


♦Under  Contract  No.  E(IM)-3428. 
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PRELIMINARY  FINDINGS 

Death  benefit  claims  on  behalf  of  men  who 
died  before  1973  totalled  3710  and  included 
3520  certified  deaths  for  the  period  1944-1972 
(Table  I).  Compared  with  the  much  larger 
number  of  survivors  from  the  same  work 
force,  these  deaths  were  strongly  biased  in 
favor  of  the  first  and  largest  work  cohort. 
Among  the  men  who  were  hired  during  1944 
were  some  workers  who,  strictly  speaking, 
were  not  members  of  the  monitored  popu- 
lation (6.g.  construction  workers).  Never- 
theless, these  men  have  always  been  so 
regarded  (Ma74),  since,  in  the  early  records, 
there  is  difficulty  in  distinguishing  between 
workers  in  monitored  occupations  who  never 
received  any  radiation  (non-exposed  workers) 
and  workers  who  were  not  obliged  to  wear 
radiation  badges^,  (non-monitored  oc- 
cupations). 

The  high  proportion  of  non-exposed  wor- 
kers in  the  1944  cohort  and  the  relatively  low 
doses  recorded  before  1954  and  by  men  with 
short  periods  of  employment  (Tables  5 and 
6),  are  reasons  why  we  would  expect  non- 
survivors to  have  lower  radiation  doses  than 
survivors.  This  has  been  a constant  feature  of 
earlier  analyses  of  Hanford  data  (Ma74)  and 
will  be  mentioned  again  after  we  have  com- 
pleted the  analysis  of  certified  deaths  (see 
discussion).  Meanwhile,  it  should  be  noted 
that  division  of  the  certified  deaths  into 
eancers  (670  cases)  and  non-cancers  (2850 
cases)  left  both  groups  with  the  same 
proportions  of  men  hired  in  1944  (48%)  and 
men  hired  later  than  1948  (16%). 

In  spite  of  their  cohort  resemblances  the 
two  groups  of  certified  deaths  had  dissimilar 
radiation  records,  also  ones  which  showed 


that  men  who  eventually  developed  fatal 
cancers  had  been  more  often  and  more  in- 
tensively exposed  to  external  radiation  than 
men  with  other  causes  of  death  (Table  2). 
Thus  the  proportion  of  exposed  workers  (or 
men  who  had  one  or  more  positive  badge 
readings)  was  66%  for  cancers  and  61%  for 
non-cancers,  and  for  these  workers  the  mean 
cumulative  radiation  dose  was  higher  for  the 
cancers  (210  centirads)  than  for  the  non- 
cancers (162).  Therefore,  the  “all-worker 
dose"  was  appreciably  higher  for  cancers 
(138)  than  non-cancers  (99). 

A classification  of  the  deaths  by  ICD  Nos. 
showed  that  for  none  of  the  Main  Orders  of 
non-malignant  diseases  was  the  level  of  radia- 
tion dose  higher  than  the  level  for  all 
cancers  (Table  3).  But  within  the  group  of 
malignant  diseases  there  was  wide  variation 
in  the  dose  level,  also  higher  doses  for  RES 
neoplasms  (ICD  Nos.  200-209)  than  solid  tu- 
mors (ICD  Nos.  149-199),  and  exceptionally 
high  doses  for  a small  group  of  bone  marrow 
cancers  (ICD  Nos.  203  and  205).  For  exam- 
ple, the  “all-worker"  dose  averaged  94  for 
accidents,  105  for  cardiovascular  diseases, 
i 14  for  digestive  diseases,  130  for  solid  tu- 
mors, 219  for  RES  neoplasms  and  449  for 
bone  marrow  cancers.  Other  malignant  dis- 


Tabie  2.  Extern*}  radiation  records  for  two  group/  of  non  -survivors  : cucm 
and  non  cancers 


Noo-wrvivor* 

Cate* 

(No*.) 

Exposed* 

worker* 

(No*.) 

Cumulative 

radiation 

dote 

(centiradt) 

Exposed 

worker* 

* 

Mean  rad  bboot 
dote 

Jaceetiradi 
A B 

Cancer* 

670 

442 

92657 

66.0 

210 

131 

NoO'Caaceri 
A1  certified 

2150 

1742 

212961 

61.1 

162 

99 

death* 

3520 

2114 

375611 

62.0 

172 

107 

•Men  with  om  or  non  positive  badge  reading*. 

TA  - Mtu  cumulative  radiation  dote  for  exposed  worker*. 
B - Mean  cumulative  radiation  done  for  all  worker*. 


TabU  I.  Hanford  workers;  tunhon  and  mm-sareivon  from  1*44  to  1971  aw*  cohorts 


Cotton* 

56 

Survivor** 

* Noo-wrvivort* 
Uncertified 

death*  Cancer*  Noo-canccr* 

Total* 

Early 

No*.  discharge** 

1*44 

164 

413 

41.7 

47J 

5256 

49.4 

1*45 

4.7 

14.7 

12.5 

I4J 

1524 

42.7 

1946 

2.3 

2.0 

11 

3.1 

597 

19.9 

1*47 

1QJ 

11.3 

1X5 

11.0 

2615 

34.5 

1*41 

7 J 

10.7 

1.2 

7 J 

1.927 

466 

l*4*-7l 

5*5 

20.0 

160 

161 

13020 

313 

Total  No*. 

21,206 

213 

670 

2150 

24,939 

9410 

Total  % 

15.0 

0* 

2.7 

11.4 

100.0 

37,7 

•Cohort  - year  of  bin. 

Survivor*  - ahve  b 1973 
Noo- survivor*  - pre-1973  death*. 

Early  discharge*  - men  d recharged  during  the  cakadar  year  of  hire  or  the  fofowiag  year. 
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TmH*  1 BjtUmd  rodtartco  wwj>  foe  itatad  emits  of  cot jg*d  jwrti 

CmM 

cwmm  oftadi 

(ICDNos.) 


[rfsctfvs  (000-136) 

Resign  Moobsats  (210-39) 
Endoar.  Ablood  (244-49) 
CHS.  (790-309)7 
C.V.S.  <390454)1 
R**pw»lcry(466-519>- 
ttgrrttr*  (530-577) 
Aoddewt**) MW) 


RESteopteMU: 
Lyngfessus  (200-2) 
Lvwhatk  Lk<200 
Mr3oM«Q0)) 

Mystold  kukstnit  {205} 
R*tidu«  (206-9) 

Solid  (anon- 

Large  iotettiM  ( 15)) 
Rectum  (150 
Other  iote*bMi(l50;  152) 
Liver  k ga4  bL  (155-6) 
Faocreat(l57) 

Long  (1*2-3) 

Pro*  tele  (115) 

Kidney  (119) 

Other  O.U.  (116-1) 

Brain  (191) 

Residue 

Totals 


Totals 

(Nos.) 

PsyosH 

works*** 

(Nos) 

CWmMv* 

rsiRorion 

doss 

(ccntirsdt) 

Exposed 

worker** 

(*> 

M*saR 

dose 

(csntlnds*) 
(A)  <B) 

29 

14 

1231 

552 

79 

43 

to 

4 

133 

40.0 

39 

13 

54 

34 

3199 

63.0 

153 

96 

36 

20 

3309 

554 

169 

94 

1137 

1149 

191,917 

62.3 

167 

105 

194 

101 

14,330 

35.7 

133 

74 

139 

13 

15J07 

39.7 

190 

114 

430 

271 

4X244 

60.2 

156 

*4 

101 

57^ 

1392 

56.4 

151 

13 

34 

n 

4049 

12.4 

145 

119 

3 

2 

57 

66.7 

29 

19 

It 

i 

1530 

72.7 

1066 

773 

11 

4 

1337 

543 

223 

122 

5 

3 

31 

60.0 

19 

12 

24 

14 

2134 

5*3 

152 

19 

» 

26 

2227 

64  4 

46 

60 

61 

41 

•222 

71.7 

171 

133 

19 

16 

1117 

14.2 

111 

99 

11 

10 

311 

354 

34 

32 

11 

10 

537 

534 

36 

31 

49 

31 

12,377 

43.3 

399 

233 

192 

130 

3L364 

67.7 

249 

169 

43 

21 

1117 

46J 

47 

42 

21 

14 

3935 

66.7 

241 

147 

15 

10 

1225 

66.7 

123 

42 

II 

19 

3967 

61.1 

361 

220 

90 

54 

7313 

60.0 

133 

41 

2*30 

1742 

242941 

61.1 

162 

99 

64 

47 

140J1 

734 

299 

219 

606 

395 

716.26 

65.2 

199 

130 

•See  footnote*  to  Table  2. 
tC.N-S.  - Neurological  disease* 

1C  VS.  - Cardsovasoda/  disease*. 


eases  with  high  radiation  doses  were  cancers 
of  the  pancreas  (253),  brain  (220),  kidney 
(187),  lung  (169)  and  large  intestine  (135). 

In  Table  4,  the  various  neoplasms  are  listed 
in  accordance  with  the  all-worker  dose  and 
the  number  of  cases  in  each  diagnostic  categ- 
ory is  compared  with  an  expected  number 
which  shows  how  the  same  diseases  were 
distributed  among  the  1960  cancer  deaths  of 
U.S,  white  males  (Bu71).  For  8 neoplasms, 
the  radiation  dose  was  higher  than  the  level 
for  all  certified  deaths  (107  centirads)  and  for 
9 the  dose  was  below  this  level.  For  the  group 
with  above  average  doses,  the  observed  and 
expected  numbers  were  397  and  318  (ratio 
1.25),  and  for  the  other  group  they  were  273 
and  352  (ratio  0.78). 


Controlled  analyses  ~ 

The  preliminary  findings  were  compatible 
with  a causal  association  between  the  radia- 
tion exposures  and  some  of  the  cancer 
deaths.  Therefore  comparisons  between  the 


two  main  groups  of  certified  deaths  (cancers 
and  non-cancers)  were  continued  in  analyses 
which  controlled  separately  for  five  possible 
sources  of  false  impressions,  namely: 

(1)  Calendar  year  of  the  exposures. 

(2)  Employment  year  of  the  exposures. 

(3)  Pre-death  year  of  the  exposures. 

(4)  Exposure  age  or  age  at  the  end  of  each 
badge-reading  year. 

(5)  Death  age. 

Calendar  years  (Table  5 and  Fig.  1) 

The  calendar  year  classification  showed 
that:  (i)  the  proportion  of  exposed  workers 
was  higher  during  the  first  half  of  the  study 
period  than  the  second  half,  but  the  opposite 
was  true  of  the  annual  radiation  doses  of 
exposed  workers  (AREW  doses  in  centirads) 
and  (ii)  only  during  the  high  dose  period  were 
differences  between  cancers  and  non-cancers 
at  all  pronounced. 

Each  year  the  proportion  of  exposed  wor- 
kers remained  a fraction  higher  for  cancers 
than  non-cancers  (Fig.  1),  However,  from 
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years  cancer  and  non-cancer  deaths  of  males. 

1944  to  1957  (when  AREW  doses  averaged 
14.9  for  cancers  and  18.7  for  non-cancers), 
there  were  equal  numbers  of  years  with 
above  average  doses  for  the  two  causes  of 
death  (high  risk  years);  and  from  19S8  to  1972 
(when  AREW  doses  averaged  51.3  for 
cancers  and  47.7  for  non-cancers),  there  were 
more  high  risk  years  for  cancers  (11)  than 
non-cancers  (4)  (Table  5). 

Employment  years  (Table  6 and  Fig.  2) 

The  employment  year  classification  showed 
that:  (i)  the  proportion  of  exposed  workers 


Fio.  2.  Per  cent  of  exposed  workers  by  employ- 
ment years  cancer  and  non-cancer  deaths  of 
males. 


decreased" with  progressive  lengthening  of  the 
interval  between  hire  and  exposure  but  the 
trend  for  AREW  doses  was  in  the  opposite 
direction,  and  (ii)  only  during  the  high  dose 
period  were  differences  between  cancers  and 
non-cancers  at  all  pronounced. 

Each  year  the  proportion  of  exposed  wor- 
kers remained  a fraction  higher  for  cancers 
than  non-cancers  (Fig.  2).  However,  when 
intervals  from  hire  to  exposure  were  shorter 
than  10  yr  (and  AREW  doses  averaged  21.5 
for  cancers  and  21.1  for  non-cancers),  there 
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were  equal  numbers  of  high  risk  years  for  the 
two  causes  of  death.  When  intervals  from 
hire  to  exposure  were  longer  than  10  yr  (and 
AREW  doses  averaged  46.3  for  cancers  and 
41.7  for  non-cancers),  there  were  twice  as 
many  high  risk  years  for  cancers  (13)  as  non- 
cancers (6). 


Pre-death  years  (Table  7 and  Fig.  3) 

The  pre-death  year  classification  showed 
that:  (i)  the  proportion  of  exposed  workers 
decreased  with  progressive  shortening  of  the 
pre-death  period,  but  the  trend  for  AREW 
doses  was  in  the  opposite  direction  and  (ii)  in 
the  middle  of  the  time  scale,  the  radiation 
doses  were  consistently  higher  for  cancers 
than  non-cancers  but  towards  the  beginning 
and  end  of  the  range,  the  radiation  doses 


were  frequently  lower  for  cancers  than  non- 
cancers. 

Each  year  the  proportion  of  exposed  wor- 
kers remained  a fraction  higher  for  cancers 
than  non-cancers  (Fig.  3).  However,  when  the 
interval  between  exposure  and  death  was  less 
than  8 or  more  than  20  yr  (and  AREW  doses 
averaged  30.1  for  cancers  and  30.6  for  non- 
cancers), there  were  over  twice  as  many  high 
risk  years  for  non-cancers  (12)  as  cancers  (5). 
Between  these  extremes  (when  AREW  doses 
averaged  31.0  for  cancers  and  25.1  for  non- 
cancers),  there  was  an  unbroken  series  of 
high  risk  years  for  cancers  (Table  7). 


Exposure  age  (Table  8 and  Fig.  4) 

The  exposure  age  analysis,  which  was  res- 
tricted to  men  between  20  and  65  yr  and  to 
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tEichirtn*  tipoam  before  20  yr  of  apt.  or  after  43  yr,  or  widun  3 yr  of  death. 


Flo.  3.  Per  cent  of  exposal  workers  by  years 
before  death  cancer  and  non-cancers  deaths  of 
males. 


Fi o.  4.  Per  cent  of  exposed  workers  by  exposure 
age  (excluding  exposures  within  3 yr  of  death). 
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exposures  more  than  5 yr  before  death, 
showed  that:  (i)  the  proportion  of  exposed 
workers  was  virtually  independent  of  age 
(Fig.  4)  and  (ii)  only  after  40  yr  were  the 
radiation  doses  noticeably  higher  for  cancers 
than  non-cancers. 

From  20  to  35  yr  of  age,  there  were  more . 
than  twice  as  many  high  risk  years  for  non- 
cancers (11)  as  cancers  (4)  and  AREW  doses 
were  also  higher  for  non-cancers  (28.4)  than 
cancers  (18.4).  However,  for  the  group  with 
initially  high  radiation  doses  there  was  a de- 
crease with  age  (non-cancers)  and  for  the 
group  with  initially  low  doses  there  was  an 
increase  with  age  (cancers).  Therefore,  by 
40  yr  the  men  who  eventually  developed  fatal 
cancers  were  recording  higher  doses  than  the 
men  with  other  causes  of  death.  Thus,  from 
35  to  55  yr  there  were  16  high  risk  years  for 
cancers  and  5 for  non-cancers,  and  from  56  to 
65  yr  the  corresponding  numbers  were  8 and 
I.  In  the  younger  of  these  two  age  groups  the 
AREW  doses  were  30.0  for  cancers  and  26.8 
for  non-cancers,  and  in  the  older  age  group 
they  were  31.0  and  24.3. 

Age  at  death  , 

With  recurrent  events  as  controlling  factors 
(e.g.  exposure  years  and  exposure  ages), 
there  was  no  way  whereby  men  who  re- 


mained in  the  monitored  population  for  short 
periods  of  time  could  contribute  as  much  to 
the  final  results  as  men  who  remained  for 
long  periods  and  no  way  whereby  the  findings 
for  each  subgroup  could  be  totally  in- 
dependent. However,  with  age  at  death  as  the 
controlling  factor,  there  was  no  difficulty  in 
obtaining  strictly  independent  findings  for 
any  number  of  subgroups.  Therefore,  the 
analysis  proceeded  along  new  lines  and  was 
directed  towards  obtaining  a stringent  test  of 
the  null  hypothesis  of  no  correlation  between 
the  radiation  dose  and  the  proportion  of 
cancer  deaths  after  controlling  for  age  at 
death  (see  Spearman's  rank  correlation  co- 
efficients in  Table  1 1). 

The  basic  data  for  this  test  were:  (i)  age  at 
death  for  subgroups  defined  by  cause  of 
death  (Table  9);  (ii)  radiation  doses  for  sub- 
groups defined  by  age  and  cause  of  death 
(Table  10);  and  (iii)  cancers  as  a proportion  of 
all  certified  deaths  in  groups  defined  by  age  at 
death  and  radiation  dose  (Table  It).  Thus 
Table  9 shows  that:  (i)  although  accidents 
were  often  causes  of  early  death,  men  who 
eventually  developed  malignant  diseases  did 
not  have  appreciably  longer  life  spans  than 
men  with  other  causes  of  death  and  (ii)  be- 
tween two  thirds  and  three  quarters  of  all  the 
deaths  occurred  between  50  and  80  yr  of  age. 


TabU  9.  Age  distributions  of  cancer  and  non -roarer  deaths:  stated  ewq  of  death  land  f.C.D.  Net.) 
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TabU  10  Mean  cumtdative  radiation  doses  / or  stated  causes  of  death  and  stated  age  at  death 
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Table  10  shows  that  division  of  men  who 
lived  for  more  than  50  and  less  than  80  yr  into 
three  age  groups  still  left  each  subgroup  of 
cancers  with  a higher  radiation  dose  than  the 
corresponding  group  of  non-cancers  and  still 
left  each  subgroup  of  RES  neoplasms  with  a 
higher  dose  than  the  corresponding  group  of 
solid  tumors. 

Finally,  Table  11  includes  the  results  of  the 
correlation  test  and  shows  that  division  of  the 
certified  deaths  into  5 age  groups  and  5 dose 
levels  still  left  the  highest  radiation  dose 
groups  (over  500  centirads)  with  the  highest 
proportion  of  cancer  deaths.  As  a result  of 
this  consistent  trend,  there  was  a firm  rejection 
of  the  null  hypothesis  by  the  statistical  test. 
Thus  in  three  age  groups  Spearman’s  rank 
correlation  coefficient  (between  the  proportion 
of  cancer  deaths  and  the  radiation  dose  level) 
had  a value  equal  to  or  greater  than  0.5  and 
the  mean  coefficient  over  age  had  a value  of 
0.46  ±0.22.  This  is  a statistically  significant 
result  since  the  coefficient  for  (n)  observations 
has  a variance  of  (l In  - 1).  Therefore,  for  a 
mean  coefficient  from  5 age  groups,  each  with  5 
dose  levels,  the  variance  is  (1/20)  implying  a 
standard  error  of  0.22. 

SPECIAL  TESTS  OF  THE  RADIATION 
ASSOCIATIONS 

The  impression  of  a causal  association  be- 
tween the  exposures  to  external  radiation  and 
the  cancer  deaths  was  strengthened  rather 
than  weakened  by  the  controlled  analyses. 
Therefore  it  only  remained  to  test  the  safety 


threshold  hypothesis  (i.e.  the  theory  that 
below  the  maximal  permissible  dose  radiation 
has  no  carcinogenic  properties)  against  the 
only  logical  alternative,  namely,  that  with  any 
exposure  to  ionizing  radiation  there  is  a 
cancer  hazard  which  is  proportional  to  the 
dose. 

The  choice  of  statistical  test  was  influenced 
by  the  following  assumptions:  first,  the  most 
plausible  alternative  to  the  safety  threshold 
hypothesis  is  a dose-response  relationship 
that  is  either  linear  or  at  least  monotonically 
increasing.  Secondly,  in  Hanford  data  the 
stimulus  or  radiation  dose,  is  continuously 
variable  and  the  response  or  development 
of  a fatal  cancer,  is  a binary  one  (or  an 
all-or-nothing  response).  Therefore,  the  most 
appropriate  statistical  nfbdel  was  the  logistic 
or  log-linear  one  which  states  that  the  logar- 
ithm of  the  odds-ratio  of  a response  is  linearly 
related  to  the  stimulus  over  a suitable  range  of 
intensity  (Co70). 

Under  the  assumptions  of  this  model  the 
most  powerful  test  of  the  null  hypothesis  was 
the  permutation  test  of  the  difference  be- 
tween the  mean  cumulative  radiation  dose  for 
men  developing  fatal  cancers  and  the  mean  for 
all  certified  deaths.  Therefore  the  test  could  be 
carried  out  in  three  stages: 

(1)  Test  for  cancers  with  definite  radiation 
associations 

Let  S ~ size  of  whole  population; 

n = size  of  subpopulation  of  cancer 
deaths; 
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R = average  value  of  radiation  dose  for 
the  whole  population; 
r - average  value  of  radiation  dose  for 
the  subpopulation  cancer  deaths; 
5 = average  value  of  the  squared  dose 
for  the  whole  population. 

Then,  the  estimate  of  variance  in  whole 
population  ( 10  = ( NI(N  - l)XS  - /?*)  and  t = 
[(r-  R)fy/V[(lln)-(\IN)})  where  this  sta- 
tistic is  approximately  distributed  as  a t sta- 
tistic with  (N-l)  degrees  of  freedom  for 
testing  the  null  hypothesis  (see  Appendix). 

'-(2)  Quantitative  estimates  of  radiation  sen - 
sitivity  ( doubling  dose ) 

Should  the  null  hypothesis  of  no  as- 
sociations between  the  radiation  doses  and 
the  cancer  deaths  be  rejected  by  the  first  test 
(as  a result  of  t exceeding  a critical  value  of 
approx  +2.0),  a quantiative  estimate  of  radia- 
tion sensitivity  would  be  required  and  could 
be  obtained  in  the  following  way: 

Let  D - the  radiation  dose  which  is  just 
sufficient  to  double  thfe  normal  risk  of  a 
cancer  death  (doubling  dose).  Then  r will 
have  an  expected  value  of  (R  + S/D)/(l  + RID) 
(see  Appendix). 

Therefore,  by  solving  this  equation  with 
observed  values  of  r,  one  could  obtain  for 
any  cancer  with  definite  radiation  as- 
sociations an  estimate  of  the  doubling  dose 
</>). 

(3)  Quantitative  estimates  of  radiosensitivity 
in  relation  to  pre-death  years  and  ages 
There  is  no  reason  why  the  above  formulas 
should  not  be  used  in  relation  to  radiation 
doses  for  stated  time  periods  or  ages;  and 
there  are  strong  grounds  for  believing  that:  (i) 
tissue  specific  cancers  have  characteristic,  al- 
beit long,  intervals  between  initiation  and 
death,  and  (ii)  sensitivity  to  the  cancer-in- 
duction effects  of  any  mutagen  is  strongly  age 
dependent.  Therefore,  in  Hanford  data,  the 
search  for  radiosensitive  cancers  can  be 
directed  towards  discovering  which  of  se- 
veral pre-death  years  or  ages  (in  relation  to 
tissue  specific  cancers)  are  associated  with 
statistically  significant  differences  between 
observed  and  expected  radiation  doses  (or  t 
values  equal  to  or  greater  than  2.0). 


By  taking  this  approach  the  identification 
of  cancers  with  definite  radiation  associations 
(radiosensitive  cancers)  can  be  combined 
with  estimates  of:  (i)  the  relative  sensitivity 
of  different  tissues  (as  measured  by  doubling 
doses  for  the  relevant  cancers);  (ii)  charac- 
teristic intervals  between  initiation  dates  and 
death  (or  the  pre-death  years  showing  the 
maximum  contrast  between  observed  and  ex- 
pected radiation  doses);  and  (iii)  the  ages  of 
maximal  and  minimal  sensitivity  to  the 
cahcer-induction  effects  of  ionizing  radiation 
(or  the  ages  showing  maximum  and  minimum 
differences  between  observed  and  expected 
doses).  Therefore,  the  search  for  radiosen- 
sitive cancers  (and  other  diseases  with  radia- 
tion associations)  was  pursued,  first  in  rela- 
tion to  pre-death  periods  (Tables  12-15),  then 
in  relation  to  age  (Table  16). 


TaWe  12.  Cawndorim  radiation  4otti  for  Haled  pre-death  ptriodj 


Pre -death 
yean* 

Noo-cancert 

Mean  cumulative  radiation  dote* 
AX  non -cancer*  Cardiovascular 
death*  ditcatc* 

in  centirad* 
Accident* 

Other 

oon-cancer* 

28 

32 

3.4 

00 

3.2 

26 

13  J 

13.3 

7.1 

19.2 

24 

194 

17.4 

10.9 

282 

22 

224 

206 

18  3 

29.4 

20 

24.1 

117 

20.0 

30.7 

II 

29.0 

27.9 

23.3 

35.1 

16 

33  2 

24.1 

32.3 

38.1 

14 

41.3 

41.3 

37.1 

43.2 

12 

482 

489 

44.3 

47.9 

10 

56  6 

37.2 

348 

35.5 

S 

67.3 

680 

64.4 

66.6 

6 

800 

11.6 

76.4 

76.7 

4 

92.6 

94.6 

91.0 

86.6 

2 

100  9 

1040 

lOOJ 

90.7 

0 

106.0 

110  9 

tll.4 

932 

Number  of 

deaths 

2830 

1837 

<.50 

563 

•Set  footnote  to  Tabic  7. 
t Standard  value*,  tee  later  tabic*. 


TabU  13.  Cumulative  radiation  dous  /arulofcd  pn-4tath  periods 


Pre-death  year* I All  cancer*  RES  neople uni  SoM  tumor* 


28 

19 

0.7 

22 

26 

12.5 

24  6 

11.5 

24 

119 

14.3 

19.3 

22 

22.7 

23  1 

227 

20 

25.2 

33  0 

24.5 

18 

340 

322* 

323 

16 

44.3 

IJ.Ot 

406 

14 

54  3* 

103.21 

49.1 

12 

65.0* 

12*01 

58  8 

10 

76.7* 

mot 

69  1 

I 

904* 

175.4 1 

• 17 

6 

1042 

I94J* 

93.0 

4 

116.6 

200.9 • 

107  7 

2 

129.0 

216.2* 

119  6 

0 

1344 

22J.1* 

1250 

Number  of  death* 

670 

64 

606 

Figure*  in  italic*  tigniftcantly  differ  from  the  etandard  value*  in  Table  12. 
Levels  of  itgniftcance: 

*P  <0  05. 
t P <0  01 
tP  <0,001. 

I See  footnote  to  Table  7. 
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TaMe  14  Oaadartae  ro*«km  4o*t  for  uMaipn-imtk  p**od* 

Uaaac«a>ulathet  radiative  radmtioadoae*  la  ceadradat 


(201;  205) 


000-2,  W.  >06-*) 


28 

1.0 

00 

26 

3.0 

570 

24 

42 

264 

22 

19.0 

267 

20 

370 

29.1 

It 

33.1 

51.1 

16 

121.6 1 

505 

14 

IMUt 

54.0 

12 

231  It 

60.7 

10 

JfOJI 

634 

t 

401.41 

62-3 

6 

446  9 1 

65.0 

4 

out 

720 

2 

466  n 

90.3 

0 

46921 

1061 

Number  of  dead** 

22 

42 

•See  footnote  to  Table  7. 

fS«  footnote*  to  Table*  12  awl  13. 

I Set  iigfuftau>c«  level*  » Table  I! 


Table  13.  CVnateflw  radiation  Sous  for  rtutad  pnt-dtath  period* 
Solid  tumor* 

Mean  cumulative  radiation  dote*  is  centiradsf 


Pre -death 
year** 

tnUttne 

(153) 

Pancreas 

(157) 

Lung 

(162) 

Kidney 

(119) 

Brafa* 

(191) 

•olid 

tumor* 

21 

00 

110 

4.0 

1.0 

00 

00 

26 

1.7 

12.0 

15.0 

2.0 

40.0 

63 

24 

19.1 

25.6 

11.4 

1 3 

392 

17.8 

22 

279 

33  6 

23.) 

16 

365 

18.9 

20 

23.7 

35.9 

23.0 

3.0 

469 

21  2 

18 

43  2 

359 

35.3 

13.7 

59.3 

23  J 

16 

34,7 

4t.2 

45.7 

249 

707 

309 

14 

63  1 

653 

61  it 

35.9 

70J 

312 

12 

74) 

90.1 

72.1% 

74.1 

93.7 

35.) 

10 

92) 

M9  9I 

869 

88.9 

98  1 

37.7 

1 

1065 

142  7* 

103  4 

98.1 

1248 

43.9 

6 

123  1 

m.n 

1 17.1 

123  6 

138.4 

49.4 

4 

1296 

214JX 

1)2  6 

139.9 

193.9 

54.1 

2 

1)7.0 

247  01 

147.5 

172.7 

226  8 

59.1 

0 

141 J 

269  OX 

133.4 

171.3 

2334 

62  6 

Number  of 

death* 

61 

49 

192 

21 

11 

265 

•See  footnote  to  Table  7. 

tSee  footnote*  to  Table*  12  and  13. 

I Set  ttgruftcance  level*  in  Table  13 


radiation  was  48.2  centirads  for  all  non* 
cancer  deaths  (standard  or  control  group). 
For  cardiovascular  deaths,  the  corresponding 
dose  was  48.9  (case:  control  ratio  1.0 1),  for 
fatal  accidents  44.3  (ratio  0.92)  and  other  non- 
cancer deaths  47.9  (ratio  0.99).  There  were, 
however,  positive  findings  for  all  cancers  and 
for  some  of  the  neoplasms  with  exceptionally 
high  radiation  doses. 

Thus  for  all  cancers  (ICD  Nos.  140-209), 
there  were  positive  findings  (i.e.  significant 
differences  between  observed  and  expected 
doses  of  external  radiation)  over  a period  of 
nearly  tOyr,  namely,  7-15  yr  before  death; 
and  for  RES  neoplasms  there  were  positive 
findings  over  a period  of  nearly  20  yr,  namely, 
from  0 to  18  yr  before  death  (Table  13).  For 
bone  marrow  cancers  there  were  ex- 
ceptionally strongly  positive  findings  for  the 
period  0-17  yr  before  death  (Table  14),  and 
for  2 of  the  5 solid  tumors  with  high  radiation 
doses  some  of  the  differences  between  ob- 
served and  expected  doses  were  statistically 
significant.  Thus,  for  pancreatic  tumors,  there 
were  positive  findings  for  the  period  0-1 1 yr 
before  death,  and  for  lung  cancers  there  were 
similar  findings  for  the  period  1 1-14  yr  before 
death  (Table  15). 

For  all  cancers  the  critical  interval  between 
exposure  and  death — or  the  period  of  maxi- 
mum case: control  contrast  as  indicated  by 
the  t value— was  12yr  (case : control  ratio 
1.35  and  r + 2.4).  For  RES  neoplasms  the 


TabU  16.  Estimat'd  doubling  do*e*  for  critical  prt-demth  yean* 


Radio-sensitive 

Critical  pre-death  period* 

Proportion  of  iD  deaths 

Year*  before 

Estimated  doubling 

Otaerved 

Expected* 

cancer* 

death 

dote  in  rad* 

91 

* 

Bone  marrow 

9 

0.1 

062 

0.30 

Pancreas 

0 

7.4 

1 39 

08) 

Lung 

AM  RES  neoplasm* 

14 

11 

61 

2$ 

5.45 

182 

326 

1.15 

Al  cancer* 

1) 

12  2 

19.02 

15.15 

•TV  year*  before  death  which  showed  the  maximum  contrast  compared  with  the  *tandard 
•oup  of  all  noo-cancer  death*  (see  Table*  13-15) 
tSee  U S Vital  Stati*tk»  for  death*  of  white  male*  (I960). 


RADIOSENSITIVITY  AND  CRITICAL 
PRE-DEATH  PERIODS 

Division  of  the  non-cancer  deaths  into 
several  subgroups  failed  to  produce  any  evi- 
dence of  radiation  associations  in  either  the 
pre-death  period  or  the  age  analysis  (Table 
12).  For  example,  12  yr  before  death  the 
mean  cumulative  radiation  dose  for  external 


corresponding  period  was  11  yr  (ratio  2.71 
and  t + 3.7),  and  for  bone  marrow  cancers 
9 yr  (ratio  5.86  and  f + 6.1).  For  lung  cancers 
the  critical  interval  was  14  yr  (case:  control 
ratio  1.50  and  f + 2.0),  and  for  pancreatic 
tumors  under  1 yr  (ratio  1.50  and  t + 3.0). 

For  other  cancers  with  high  radiation 
doses,  there  was  less  certain  evidence  of  a 
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causa!  association.  However,  for  brain  tu- 
mors there  was  a period  of  3yr  when  ob- 
served doses  were  twice  as  high  as  expected 
doses  and  t values  were  greater  than  +1.5 
(i.e.  17-19  yr  before  death),  and  for  cancers  of 
the  large  intestine  the  observed  dose  18  yr 
before  death  was  58%  above  the  expected 
dose  (f  + 1.3).  Finally,  there  were  two  findings 
which  suggested  that,  given  a longer  period  of 
records,  there  might  have  been  a wider  range 
of  radiosensitive  cancers.  As  a result  of  the 
study  being  restricted  to  men  who  died  be- 
fore 1973,  there  were  very  few  records  of 
radiation  exposures  26  yr  before  the  final 
(death)  year.  However,  in  this  rare  group  3 
cases  of  brain  tumors  recorded  a radiation 
dose  which  was  almost  3 times  as  high  as  the 
expected  dose  (f  + 1.3),  and  2 cases  of  lym- 
phosarcomas recorded  a radiation  dose 
nearly  4 times  as  high  as  the  expected  dose 
(t+  1.8). 


DOUBLING  DOSES  FOR  RADIOSENSITIVE 
CANCERS 

From  the  records  for  critical  pre-death 
periods,  estimates  were  made  of  the  amount 
of  radiation  which  would  be  needed  to  double 
the  normal  risk  of  developing  any  of  the 
cancer^  with  definite  radiation  associations 
(see  doubling  doses  in  Table  16).  According 
to  these  estimates,  12.2  rads  would  be  needed 
to  double  the  normal  risk  of  dying  from  any 
form  of  cancer.  For  cancers  of  pancreas  or 
lung,  the  doses  would  be  somewhat  lower  (7.4 
or  6.1  rads)  and  for  RES  neoplasms  or  bone 
marrow  cancers,  they  would  be  even  lower 
(2.5  or  0.8  rads). 

These  suggested  doses  are  so  much  lower 
than  the  estimates  based  on  atom  bomb  sur- 
vivors (Co70)  that  they  are  unlikely  to  go 
unchallenged.  Therefore,  we  have  included  in 
Table  16  the  proportions  of  certified  deaths 
caused  by  the  cancers  with  definite  radiation 
associations,  and  the  proportions  of  these 
cancers  expected  on  the  basis  of  all  certified 
deaths  of  U.S.  white  males  in  I960  (VSUS60). 
From  these  observed  and  expected  propor- 
tions, standardized  mortality  ratios  (SMRs) 
were  obtained  in  the  usual  way  and  compared 
with  the  results  of  solving  the  following  equa- 
tion with  observed  values  of  D and  R : 


EMR=  I00x(l  + jj) 

where  EMR  = excess  mortality  from  a 
radiosensitive  cancer  relative  to  a standard 
risk  of  100  for  all  certified  deaths. 

According  to  the  SMRs,  the  risks  for  Han- 
ford workers  were  increased  by  26%  for  all 
cancers,  by  58%  for  RES  neoplasms,  and  by 
107%  for  bone  marrow  cancers  (Table  17) 
and,  according  to  the  EMRs,  the  risks  were 
increased  by  4%  for  all  cancers,  by  21%  for 
RES  neoplasms,  and  by  79%  for  bone  mar- 
row cancers.  Since  the  more  conservative 
estimates  were  based  on  the  doubling  doses 
in  Table  16,  we  are  faced  with  two  al- 
ternatives: either  the  actual  doubling  doses 
were  even  smaller  than  the  estimates  in  this 
table;  or,  more  likely,  external  radiation  was 
not  the  only  source  of  trouble  for  Hanford 
workers.  In  other  words  our  analysis  of  the 
records  relating  to  external  radiation  has 
shown  the  need  for  a similar  analysis  of  the 
records  relating  to  internal  radiation. 


TabU  17.  Etc *u  cancer  mortality  of  Hanford 
workers : Comparisons  between  conventional 
ShOU  and  estimate t based  o*  radiation  donbUng 
doses  {EMU) 


Cancers  with  definite 
Rndieuoo  associations 

Shots* 

EMRst 

Boo e Burrow 

207 

179 

Pancreas 

163 

114 

Afl%BS  neoplasm* 

167 

l» 

107 

121 

AS  cancers 

1)6 

104 

•See  Table  16.  (Standard  - 100). 
tSee  text 


INTERNAL  RADIATION 

The  data  relating  to  depositions  of  radio- 
active substances  are  not  yet  in  a form  suit- 
able for  testing  the  null  hypothesis  of  no 
trouble  from  this  potential  source  of  radia- 
tion-induced cancers.  It  is,  however,  pos- 
sible to  distinguish  between  Hanford  workers 
with  and  without  positive  urine  analyses 
and  thus  discover  whether  the  positive 
findings  in  Tables  13-15  were  due  solely  to 
workers  in  high  risk  or  doubly  monitored 
occupations  or  partly  to  men  in  low  risk 
occupations  or  ones  which  were  only  moni- 
tored for  external  radiation. 

Division  of  the  certified  deaths  into  two 
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groups  (with  and  without  records  of  internal 
radiation)  showed  that:  (i)  the  "proportion  of 
cancer  deaths  was  higher  in  the  positive 
group  (22%)  than  in  the  negative  group  (18%) 
(Table  18)  and  (ii)  the  all-worker  dose  for 
external  radiation  was  much  higher  in  the 
positive  group  (357  'centirads)  than  in  the 
negative  group  (23).  However,  even  in  the 
low  dose  group  the  external  radiation  dose 
was  higher  for  cancers  (29)  than  non-cancers 
(21),  and  in  both  groups  a pre-death  period 
analysis  produced  positive  findings  in  relation 
to  RES  neoplasms  (Tables  18  and  19). 

In  the  high  dose  group  there  were  17  RES 
neoplasms  and  7 bone  marrow  cancers,  and 
in  the  low  dose  group  there  were  47  RES 
neoplasms  and  15  bone  marrow  cancers.  In 
the  first  of  these  two  groups  there  were  posi- 
tive findings  in  relation  to  these  neoplasms 
for  8 of  the  29  pre-death  years  (Table  18),  and 
in  the  second  group  there  were  positive 
findings  for  5 of  these  years  (Table  19).  Also, 


TabU  30.  C*m}d*th«  4out  of  exUmal  radhtkm  for  ttatei  yaan 


KW  Nomwtn  wophiw"  pwcrw  nuion 


26 

71 

03 

203 

24.5 

26 

113 

17 

14.3 

19.9 

24 

14  1 

14  4 

19.0 

193 

22 

160 

113 

16  4 

112 

20 

16.0 

15.3 

134 

11.6 

II 

175 

24.7 

110 

206 

16 

11.6 

VI 

17.3 

211 

14 

1*1 

29J 

197 

215 

12 

If  .9 

36.0* 

222 

232 

10 

210 

420* 

24.5 

25.3 

1 

24J 

46  6* 

292 

27.2 

6 

27.1 

46  3 

309 

21.2 

4 

29.3 

464 

34.6 

30  l 

2 

31  1 

499 

34.7 

323 

0 

401 

317 

36.2 

39.7 

Somber  of 

death* 

2139 

47 

155 

274 

•Sec  significance  levels  in  Table  13. 


for  the  period  associated  with  positive 
findings  in  both  high  and  low  dose  groups  (i.e. 
12  yr  before  death),  the  estimated  doubling 
doses  were  not  significantly  different  for  the 
two  occupational  groups. 


TabU  It  ExltnuU  raJhtio*  dous  of  worUn  with  positive  and  negorh* 
records  of  Internal  raJiotior 


Internal 

radiation* 

Diagnostic 

categoric* 

Caaet 

Noe  % 

Erie  mat  radiation 
in  centred* 
Total  Mean 

Cancer* 

194 

219 

79.004 

407 

Positive 

Noo-canceri 

691 

71.1 

236,940 

343 

Total 

M5 

1000 

315344 

337 

Cancer* 

476 

II  1 

13,633 

29 

Negative 

Noo-cancer* 

2159 

119 

46321 

21 

Total 

26)3 

1000 

59374 

23 

Cancer* 

670 

19.0 

92331 

131 

Both 

Noo-cancer* 

2130 

11.0 

212.961 

99 

Total 

3320 

1000 

373311 

107 

•One  or  more  deposition*  of  radioactive  substance. 


TabU  19.  CamWatitx  doses  of  external  radiation  for  Haiti  prt -death  years 


Ptv -death 
year* 

Mea  with  positive  urine  analyte* 

RES  Long  and 

Noo-cancer*  neoplasm*  pancreas 

Other  solid 
tumor* 

2S 

13.7 

_ 

273 

49 

26 

21  3 

57.0 

35.5 

13  1 

24 

21.4 

26.2 

29.2 

262 

22 

367 

33.2 

49.1 

31.3 

20 

47.2 

192 

59.9 

37  0 

II 

394 

159  I* 

713 

52) 

16 

76.1 

201  2* 

114.4 

73.7 

14 

999 

243.3* 

130  2 

96.3 

12 

1276 

257  l* 

172.) 

133.0 

10 

151.4 

300.1 

224.1 

174.4 

1 

1962 

3I1S 

269.) 

212.1 

6 

243  2 

1761 

323.1 

260.7 

4 

292  1 

396.2 

379.1 

302.5 

2 

3243 

4073 

4093 

335.9 

0 

3603 

411.7 

460.4 

361.1 

Number  of 

death* 

691 

17 

«6 

91 

•See  significance  level*  in  Table  I). 


AGE  AND  SENSITIVITY  TO  THE 

CANCER-INDUCTION  EFFECTS  OF  RADIATION 

The  search  for  sensitive  age  groups  utilized 
a single  set  of  controls  (all  non-cancer  deaths) 
and  two  sets  of  cases,  viz  RES  neoplasms 
and  solid  tumors  with  high  radiation  doses 
(see  pancreas,  lung,  brain,  kidney  and  large 
intestine  in  Table  3). 

Towards  thr.*  beginning  and  end  of  the  age 
range  of  external  radiation  records  (which 
covered  the  period  between  21  and  78  yr), 
there  was  virtually  no  data  for  the  smaller 
case  group  (RES  neoplasms),  but  between  30 
and  70  yr  of  age  the  records  for  this  group 
were  strongly  suggestive  of  an  exponential 
increase  in  cancer  sensitivity  with  advancing 
age.  Thus,  between  30  and  40  yr  of  age  the 
observed  doses  were  consistently  lower  than 
the  expected  doses.  However,  by  45  yr  the 
observed  doses  were  15%  higher  than  the 
standard  dose;  and  by  50  yr  they  were  50% 
higher.  These  differences  were  not  statisti- 
cally significant,  but  by  55  yr  there  was  a 
threefold  difference  between  the  observed 
and  expected  doses  ( t + 2.5),  and  by  70  yr  a 
14-fold  difference  (f  + 9.2). 

For  the  larger  case  group,  there  were  posi- 
tive findings  at  both  ends  of  the  age  scale  and 
a lull  period  between  25  and  40  yr.  Thus,  in 
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TabU  21.  Mean  rm nlaihe  A>wi  of  ounu)  radiation  by  stated  ages : Horn -cancers.  RES  neoplas ms  and  other 
rejected  concert* 


Kga  la 
yun 

No«-caaccr* 

17 

RESaeopUuM 

Other  cancer** 

X 1 

Noo<aac era 

No*,  of  obwrvitiMi 
RES  Neoplasm*  Other  cuctrt 

21 

1 

_ 



39 

25 

43 

1 

6 

22 

7 

2 



39 

5 1 

17 

2 

7 

23 

9 

7 



47 

52 

114 

3 

7 

24 

13 

II 

— 

40 

2 1 

145 

3 

9 

23 

19 

II 

— 

34 



177 

3 

12 

JO 

34 

37 

— 

40 



353 

1) 

4) 

33 

31 

>9 



42 



423 

22 

43 

40 

56 

35 

— 

44 



470 

30 

126 

43 

39 

64 

— 

66 

— 

109) 

34 

173 

30 

73 

114 

— 

103 

20 

1302 

33 

203 

35 

<3 

230 

2.5 

154 

52 

1397 

30 

213 

60 

40 

211 

20 

130 

2 1 

1326 

25 

169 

63 

74 

434 

SJ 

132 

2.0 

1072 

15 

112 

70 

44 

701 

91 

40 



716 

1 

59 

71 

43 

701 

91 

49 

_ 

645 

4 

52 

72 

43 

34 



94 

27 

547 

5 

40 

73 

34 

34 

— 

100 

5.5 

521 

5 

29 

74 

37 

35 

— 

94 

3.1 

454 

4 

25 

73 

36 

45 



94 

2.9 

346 

3 

22 

76 

35 

43 



115 

5.5 

334 

3 

16 

77 

✓ 33 

43 

112 

5.0 

274 

3 

15 

71 

37 

44 

— 

119 

2.5 

231 

2 

10 

•Cancer*  of  the  pucrtu.  tune,  brain,  kidney,  and  large  intestine  (tee  Table  )). 
tX  - Mean  cumulative  dose  of  external  radiation, 
tl-value*  greater  than  the  critical  value  of  2.0. 


the  youngest  age  group  (21  yr  with  6 cases 
and  43  controls),  the  observed  and  expected 
radiation  doses  were  39  and  8 (t  + 2.3),  In  the 
next  three  age  groups  (22-24  yr),  differences 
between  observed  and  expected  doses  re- 
mained statistically  significant,  but  from  25  to 
45  yr  there  "was  nothing  to  choose  between 
the  observed  and  expected  doses.  Thereafter 
there  was  a steady  increase  in  the  cancer: 
non-cancer  contrasts  and  by  60  yr  the  ob- 
served dose  was  63%  higher  than  the  ex- 
pected dose  (r  + 2.1).  Finally,  by  72  yr  there 
was  a twofold  difference  between  the  ob- 


Table  22  Estimated  doubling  dose  for  stated  ages:  RES  neoplasms  and 
txX/r  selected  cancers* 


Age  in  year* 

Estimated  doubling  doses  in  rad* 

RES  neoplaun*  (XNer  selected  cancer** 

21 

_ 

02 

22 



0 1 

2J 

— 

02 

24 

04 

25 

_ 

15 

30 

» 

492 

35 

m 

* 

40 

m> 

ae 

45 

30.0 

70.4 

50 

13  0 

179 

55 

6.2 

146 

60 

64 

14  3 

65 

12 

14  4 

70 

01 

16.0 

71 

01 

4,7 

72 

25 

73 



II 

74 



II 

75 

— 

1 2 

76 



04 

77 

0.9 

74 

— 

09 

*S^  Table  21  tor  tlw  number  of  cun  for  each  estimaie. 
tCanccri  of  the  pancreas,  lung,  brain,  kidney,  and  large  intestine. 


served  and  expected  doses  (f  + 2.7),  and  by 
78  yr  a threefold  difference  (f  + 2.5). 

These  findings  were  suggestive  of  greater 
sensitivity  to  the  cancer-induction  effects  of 
radiation  in  early  and  late  adult  life  than 
during  the  intervening  period  and  this  im- 
pression was  re-enforced  by  doubling  dose 
estimates  for  various  ages  (Table  22).  These 
estimates  were  also  based  on  RES  neoplasms 
and  solid  tumors  with  high  radiation  doses, 
and  they  showed  that  (i)  for  men  between  25 
and  40  yr  of  age  the  exposures  to  external 
radiation  probably  had  no  delayed  effects;  (ii) 
for  older  men  the  doubling  doses  decreased 
rapidly  with  age;  and  (iii)  for  younger  men  the 
trend  was  probably  in  the  opposite  direction. 

Females 

Certified  deaths  of  female  workers  totalled 
412  and  included  126  or  31%  of  cancers.  The 
proportion  of  these  workers  with  records  of 
external  radiation  was  small  compared  with 
the  men  and  equally  small  for  127  women 
whose  deaths  were  ascribed  to  cancers  and 
285  women  with  other  causes  of  death  (30%). 
Nevertheless,  within  the  group  of  exposed 
workers  the  mean  cumulative  radiation  dose 
was  twice  as  high  for  cancers  (133)  as  non- 
cancers  (68). 

Division  of  the  cancer  and  non-cancer  deaths 
of^females  into  4 age  groups  (Table  23) 


* 
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TMt  O.  CWg  and  non  ~c  once r dentkt  of  female » ky  age  wi  wJiKtoi  dote 


Age 
U death 

d OK 
level* 
(cesrirad*) 

No.  of  death* 
<N>  (O 

*• 

Cancer* 

Rank 

rhot 

Radiation  doaet  in  ccatlrad* 
Mean*  (or 

Total*  exposed  worker* 

<N)  (O  (N)  (O 

0 

71 

35 

33.0 

(2) 

1- 

24 

II 

314 

(1) 

24M9 

SO- 

4 

3 

429 

(4) 

100+ 

2 

1 

333 

13) 

z 

101 

50 

33  1 

06 

1071 

564 

33  38 

0 

31 

30 

492 

<3) 

1- 

10 

5 

33.3 

42) 

50-59 

50- 

6 

2 

25.0 

41) 

100+ 

3 

4 

57,1 

(4) 

X 

50 

41 

45  1 

02 

1190 

2172 

63  197 

0 

46 

13 

22  0 

42> 

1- 

9 

| 

10.0 

(II 

60-69 

50- 

5 

2 

20.6 

(3) 

100+  . 

- 6 

3 

33.3 

(4) 

z 

66 

19 

22-4 

08 

2451 

1372 

123  229 

0 

52 

II 

17.5 

(2) 

1- 

II 

0.0 

(l) 

70+ 

50- 

4 

4 

500 

(3) 

100+ 

1 

2 

667 

(4) 

z 

61 

17 

200 

0.8 

1065 

927 

66  155 

0 

200 

49 

30.8 

42  25) 

1- 

54 

17 

239 

4125) 

Alage* 

30- 

19 

11 

36.7 

42.75) 

100+ 

12 

10 

45J 

43.75) 

z 

2SS 

127 

306 

0601 

5797 

5035 

68  133 

±0.29 

*%  of  aB  certified  de*ih» 
tS«  Table  II 
N » Non<ancen 
C - Cancer* 

tThi*  is  t iigntfkent  finding  at  the  9%  level. 


showed  that:  (i)  radiation  dose  levels  were 
always  higher  for  cancers  than  non-cancers; 
(ii)  cancer:  non-cancer  contrasts  were  greater 
for  deaths  after  50  yr  of  age  than  for  earlier 
deaths;  and  (iii)  in  three  age  groups  the  pro- 
portion of  cancer  deaths  was  highest  for  the 
top  level  of  radiation  dose  (over  100  centi- 
rads). 

Finally,  despite  the  small  numbers  of  fe- 
male workers  with  records  of  external  radia- 
tion. the  null  hypothesis  of  no  correlation 
between  the  radiation  dose  and  the  propor- 
tion of  cancer  deaths  after  controlling  for  age 
was  rejected  by  a correlation  test.  According 
to  this  test,  3 of  4 Spearman's  rank  cor- 
relation coefficients  (between  proportions  of 
cancer  deaths  and  radiation  dose  levels)  were 
equal  to  or  greater  than  0.6  and  the  mean 
coefficient  over  age  had  a value  of  0.60  ±0.29 
(which  is  significant  at  the  5%  level). 

Estimates  of  the  number  of  cancer  deaths 
attributable  to  external  radiation 

In  the  final  stages  of  the  analysis,  the  best 
estimates  of  risk  were  used  to  discover  how 
many  of  the  cancers  with  records  of  external 


Tabte  24.  Estimated  frtoutney  of  radiation -Induced  concert  among  certified 
deaths  of  Hanford  workers* 


Radi*  lion-induced 

Certified  cause  i 

Exposed  worker* 

cancer* 

of  death 

No* 

No*. 

% 

Bone  marrow 

14 

93 

69.3 

Pancreas 

31 

6.0 

19.4 

Lung 

RES  neoplasm* 

130 

47 

12.6 
11. 1 

9.7 

23.6 

AH  cancer* 

442 

25.8 

58 

Alt  certified  death* 

2184 

25.8 

1.2 

‘Pro  visional  e«  lima  let  for  death*  during  the  period  1944-72. 


radiation  (442  cases)  were  attributable  to 
these  exposures  (Table  24).  For  14  bone  mar- 
row cancers,  the  estimated  number  of  radia- 
tion-induced cases  was  9.3,  and  for  16 1 
cancers  of  the  pancreas  or  lungs,  the  estimate 
was  18.6.  The  estimate  for  all  cancers  (25.8) 
was  a fraction  smaller  than  the  sum  of  the 
estimates  for  the  three  cancers  with  definite 
radiation  associations  (27.9),  and  the  estimate 
for  all  RES  neoplasms  (11.1)  was  a fraction 
larger  than  the  estimate  for  bone  manor 
cancers  (9.3).  Therefore,  the  proportion  of 
radiation-induced  cancers  among  the  exposed 
cases  probably  lay  between  6 and  7%,  and  the 
corresponding  proportion  for  all  certified 
deaths  probably  lay  between  \%  and  2%. 
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DISCUSSION 

A preliminary  analysis  of  the  records 
relating  to  external  radiation  has  shown  that 
there  is  sufficient  data  in  the  Hanford 
study  to:  (i)  identify  some  of  the  more 
radiosensitive  cancers;  (ii)  quantify  the 
radiosensitivity  of  these  neoplasms;  (iii)  ob- 
tain estimates  of  characteristic  intervals  be- 
tween initiation  and  death;  and  (iv)  recognize 
the  ages  of  maximum  and  minimum  sen- 
sitivity to  the  cancer  induction  effects  of  radia- 
tion. 

Further  analyses  will  be  needed  to  rule  out 
the  now  remote  possibility  that  the  positive 
findings  were  merely  the  result  of  the  radia- 
tion exposures  having  associations  with 
other  cancer-related  factors.  These  analyses 
will  proceed  in  two  directions.  First,  there 
will  be  joint  standardization  for  all  the  fac- 
tors with  known  or  suspected  radiation  or 
cancer  associations  (e.g.  exposure  age,  in- 
terval between  hire  and  exposure,  intervals 
between  exposure  and  death,  and  depositions 
of  radioactive  substances).  Secondly,  there 
will  be  an  extension  of  these  analyses  from 
non-survivors  with  certified  causes  of  death  to 
other  members  of  the  monitored  population,  or 
workers’  who  are  still  alive  at  the  time  of 
follow-up. 

Meanwhile  cursory  inspection  of  the  re- 
cords relating  to  men  who  were  still  alive  in 
1973  (Table  1)  has  shown  that  one  of  the 
reasons  why  the  doses  of  external  radiation 
have  always  been  higher  for  survivors  than 
non-survivors  (Ma74)  is  because  the  sur- 
vivors include  a disproportionately  large 
number  of  men  with  positive  urine 
analysis  (Table  25).  This  bias  is  due  to  an 
association  between  high  risk  occupations 
and  young  recruits,  which  has  caused  the  pro- 
portion of  young  recruits  to  be  different  for: 

(i)  singly  and  doubly  monitored  occupations; 

(ii)  men  with  positive  and  negative  urine 
analyses  and  (iii)  survivors  and  ndn- 
survivors. 

Since  workers  with  positive  urine  analyses 
were  more  often  and  more  intensively 
exposed  to  external  radiation  than  other 
workers  (Table  18),  it  is  essential,  when 
comparing  survivors  with  non-survivors,  to 
include  internal  radiation  among  the  con- 

\ - 


TabU  23.  Aft  dUtrOmtoaj  of  mot  mombond  for  tetrad  md  oKrad 


AmalMra 
■ year* 

Doubly  monitored* 

C«rtJAed 

(A) 

(1) 

moteortd* 

Survfvortt 

death* 

% 

% 

• 

91 

% 

Uadcr  30 

J4J 

49.1 

41.1 

33J 

13.1 

30-39 

211 

*4 

204 

2*6 

24.3 

40-49 

32 

114 

17.7 

11.7 

31.0 

30-39 

1.7 

tot 

10J 

3.6 

23.4^ 

60+ 

02 

1.3 

2.6 

03 

6.0 

X No*. 

turn 

3716 

9121 

21.206 

3320 

% 

403 

14.9 

36.6 

S5.0 

14.1 

•Doubly  Moahorad  - Monitored  for  intend  and  c>  terra!  ndtefc*. 
A - Poutive  urine  arafytct. 

B - Negative  urine  uaiyiei. 

Singly  monitored  • Only  monitored  for  euenwl  radiation. 
tSeeTaMc  I. 


TabU  26.  Standardized  radiation  dotn  of  tanhon  and  aon-tunhon  in 
rdatkt a to  rariotu  coniroiing  factors 


Standardized  radiation  dote** 


Coalrottng  factor* 

U> 

(2) 

•o> 

Nil 

136 

63 

ai 

Enpowre  year(E) 

Cohort  or  year  of  hire  <0 

142 

131 

71 

72 

*7 

90 

E + C 

127 

79 

94 

E ♦ C + internal  radiation 

101 

84 

112 

'Standard  (100)  - External  radiation  doMi  recorded  by  the  1973  Sur- 
vivor* and  certified  death*  in  Tabic  1. 

0)-  1973  Survivor*. 

<2)  - Non-cancer  death*. 

(3)  ■ Cancer  death* 

trolling  factors.  This  necessity  is  clearly  seen 
in  Table  26  where  5 sets  of  standardized 
radiation  doses  are  shown  for  3 groups  in 
Table  I (survivors,  non-cancers  and  cancers). 
For  instance  even  controlling  for  two  factors 
simultaneously  (i.e.  exposure  year  and  co- 
hort), still  left  the  survivors  with  a higher 
dose  (127)  than  the  non-cancers  (79)  or  the 
cancers  (94),  but  when  internal  radiation  was 
added  to  the  other  controlling  factors,  the 
standardized  dose  was  not  only  lower  for 
non-cancers  (84)  than  cancers  (112)  but  also 
lower  for  the  survivors  (101)  than  cancers. 

Nevertheless,  the  absolute  doses  were 
higher  for  the  men  who  were  still  alive  in 
1973  than  for  the  non-survivors  included  in 
the  present  investigation,  and  for  Hanford 
workers  as  a whole,  the  trend  of  radiation 
doses  (and  proportions  of  exposed  workers) 
is  in  an  upward  direction.  Therefore  we 
should  be  prepared  for  future  analyses  of 
Hanford  data  to  show  both  a wider  range  of 
cancers  with  definite  radiation  associations 
(due  to  better  representation  of  cancers  with 
long  latent  periods)  and  a higher  proportion 
of  radiation-induced  cancers  among  the  ex- 
posed workers. 
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APPENDIX 

PROOFS  OF  STATISTICAL  FORMULAE 

(I)  Optimality  of  tests  of  mean  doses  in  a linear 
logistic  model  [after  Cox  (Co70)] 

The  assumed  model  is  given  by: 

lnte)“a+^ 

where: 


a and  0 are  parameters  03  for  the  effect  of  dose). 
Then  the  log-likelihood  is  given  by: 

L = 2 *<<«  + - 2 I"  <1  + «**"') 

I J 

where: 

h - l if  individual  i develops  cancer,  0 otherwise, 
so  L * na  + nrfl  - £tn(l  + e****')  in  terms  of  n and 

i 

r (defined  in  text).  Since  the  only  random  variables 
occurring  in  this  equation  are  n and  (nr),  they  are 
jointly  (and  in  fact  individually)  Sufficient  for  a 
and  0.  Therefore  by  the  principle  of  conditional 
test  construction  known  to  be  optimal  in  such 
exponential  type  distributions,  the  best  test  of 
0 “ 0 is  based  on  the  distribution  of  (nr)  given  n 
and  the  set  of  values  x ,.  Evidently  this  is  the 
permutation  distribution  of  the  mean  of  a sample 
of  n from  a population  of  size  N,  and  this  reduces 
by  standard  arguments  to  the  r-test  described  in 
the  text  if  H is  sufficiently  large  and  the  dis- 
tribution of  the  set  xt  is  suitably  regular. 

(II)  Estimation  of  the  doubling  dose  in  a linear 
model 

The  assumed  model  is  given  by: 

P (cancer|dose  x}  = A(1  + x/D) 

where  A - spontaneous  cancer  rate  and  D is 
defined  as  in  the  text.  Let  P{dose  x in  whole 
population}  -fix). 

So  that  R (defined  in  text)  = J<Tx/(x)dx. 

Then,  by  Bayes  theorem: 

P{dose  xlcanccr)  = - . 

A(l  + x/D)/(x)dx 
4> 

Evaluating  r (the  mean  dose  given  cancer)  from 
this  formula,  and  simplifying,  one  arrives  at  the 
formula  quoted  in  the  text,  since: 

r = E{x [cancer}  * f xP{dose  x (cancer)  dx. 


(Ill)  Validity  of  normal  theory  approximation  for 
the  t -value  distributions 

The  question  whether  the  radiation  dose  dis- 
tributions were  sufficiently  regular  for  the  standard 
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l-test  to  apply)  was  answered  by  estimating  the 
empirical  distributions  of  the  r-values  by  Monte 
Carlo  simulations.  In  1000  simulated  random  sam- 
ples oLsize  n « 22  (corresponding  to  bone  marrow 
neoplasms)  from  the  distribution  of  doses  o(N» 
3520  certified  deaths,  only  6 random  samples  had 
f -values  equal  to  or  greater  than  4.48  (or  the  actual 
r-value  for  the  sample  of  bone  marrow  neoplasms). 
Thus  the  empirical  probability  is  P < 0.060  com- 


pared with  a theoretical  value  (based  on  a normal 
theory  approximation)  of  P<-10'4.  A similar 
experiment  with  * - 48  (corresponding  to  pancrea- 
tic tumours)  gave  an  empirical  probability  (to  the 
r-value  of  2.99  for  pancreatic  tumours)  of  P < 0.010 
compared  with  a theoretical  value  of  P < 10'*.  Thus 
in  neither  case  is  the  probability  increased  so  much 
as  to  give  a false  conclusion  at  the  1%  level  of 
confidence. 


Mr.  Rogers.  Thank  you  very  much,  Dr.  Mancuso.  I wonder  if  you 
could  tell  us  briefly  the  results  of  your  study.  I think  it  would  be 
well  first,  before  we  get  into  questioning,  if  you  could  describe  for 
us  the  findings  of  your  research. 

Dr.  Mancuso.  Dr.  Stewart,  would  you  do  that? 

Mr.  Rogers.  Dr.  Stewart? 

Dr.  Stewart.  Would  I have  time  to  give  a little  background? 

Mr.  Rogers.  Certainly. 

Dr.  Stewart.  As  the  data  were  available  to  myself  and  my 
statistical  colleague,  effectively,  the  followup  of  workers  in  the 
Hanford  facility  was  synchronous  with  the  followup  of  the  atom 
bomb  survivors  in  Japan,  but  instead  of  the  workers  in  the  Han- 
ford industry  receiving  all  of  their  radiation  in  one  dose  at  the 
beginning  of  the  followup  period,  the  Hanford  workers  received  it 
in  very  small  dollops  over  time,  and  only  in  very  recent  years  has 
this  been  appreciable.  In  other  words,  it  has  been  a sort  of  creeping 
increase  to  the  workers,  though'  they  are  all  still  well  below  what 
would  have  been  regarded  as  perfectly  safe. 

There  was  one  other  difference  between  the  two  populations.  One 
sorted  with  a very  high  death  rate  because  of  all  of  the  trouble 
from  the  holocaust,  and  is  currently  enjoying  possibly  a subnormal 
death  rate,  but  ran  for  many  years  with  this  high  death  rate 
during  the  period  in  which  results  were  coming  out,  the  Hanford 
population  has  always  prided  itself  on  having  a low  death  rate 
because  it  only  admits  to  the  work  people  who  have  to  pass  a 
certain  medical  examination.  Then  there  is  one  other  thing.  In  the 
Hanford  works,  the  delegation  of  young  and  old  workers  to  differ- 
ent occupations  appears  from  our  analysis  to  be  such  that  the 
younger  workers  tend  to  go  into  the  more  dangerous  occupations, 
that  is  to  say,  the  occupations  associated  with  the  higher  doses  of 
radiation,  and  the  older  workers  tend  to  go  into  the  safer  or  low 
dose  occupations. 

Mr.  RoGERS.  May  I just  ask,  whether  they  would  they  normally 
be  assigned  those  positions,  or  would  that  be  by  choice? 

Dr.  Stewart.  Presumably  they  are  assigned  and  I would  not — we 
are  not  in  a position  to  know  how  they  are  assigned,  but  this  is  a 
feature  of  the  data  that  we  have  examined,  that  in  fact,  consciously 
or  unconsciously,  young  men  have  been  drafted  into  the  high  dose 
occupations,  middle-aged  men  into  middle  ones,  and  the  older  men 
into  the  light  ones.  This  is  a finding  of  our  analysis.  Now,  I say  all 
of  this  because  during  the  period  following  1944,  very  many  of  our 
ideas  about  the  effects  of  radiation  and  cancer  have  emanated  from 
the  experiences  of  the  atom  bomb  survivors.  Now,  I remind  you 
they  had  all  of  their  radiation  at  the  beginning,  and  therefore  one 
was  observing  the  effects  at  stated  subsequent  periods  of  time, 
which  related  to  the  latent  period  of  different  forms  of  cancer.  But 
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with  the  Hanford  population,  you  would  start  with  very  low  doses 
and  you  wouldn't  really  notice  anything,  until  number  of  years  had 
passed. 

I say  this  because  it  has  the  background  of  deciding  that  the 
standards  of  reference  coming  from  the  atomic  bomb  population 
have  made  it  very  difficult  for  people  to  appreciate  the  nature  of 
the  negative  findings  that  were  coming  out  of  this  Hanford  survey 
before  we  had  anything  to  do  with  it. 

The  most  important  and  obvious  finding  for  many  years  was,  the 
live  workers  had  higher  radiation  doses  than  anyone  who  died,  and 
dt  first  sight  this  is  a very  comforting  sort  of  impression  to  have, 
because  it  could  even  lead  you  to  think  that  a little  radiation  did 
you  good,  but  of  course  it  could  be  a misconception,  due  to  the  fact 
that  if  you  are  moving  forward  in  time,  as  it  were,  with  the 
Hanford  workers,  you  were  automatically  getting  into  the  death 
category,  for  the  older  people  whom,  as  we  have  ascertained,  were 
in  safer  occupations. 

I think,  therefore,  a climate  of  opinion  had  built  up  that  there 
was  in  fact— that  we  were  dealing  with  a safe  industry.  I know  that 
statements  in  Britain  parallel  often  statements  in  America,  and 
have  rather  conveyed  that  idea,  that  it  was  a very  safe  occupation. 

So,  there  was  this,  and  naturally  enough,  these  impressions  were 
gained  from  this  industry  from  the  contrast  it  appeared  to  offer 
from  the  atom  bomb  population.  I think  this  could  be  related  to 
what  obviously  was  the  reaction  to  the  Milham  finding.  It  was 
disappointing,  to  say  the  least  of  it,  and  it  was  therefore  thought 
possibly  wrong,  because  it  was  running  counter  to  the  previous 
experiences,  the  impression  of  the  industry  itself,  and  it  was  cer- 
tainly running  counter  to  the  experiences  of  the  atom  bomb, 
which— I should  fill  you  in — have  always  found — from  this  experi- 
ence, there  has  been  no  doubt  at  all  that  there  has  been  a connec- 
tion between  radiation  and  leukemia.  This  was  the  first  and  most 
obvious  finding. 

Gradually,  as  time  has  gone  on,  people  have  realized  that  this 
relationship  between  one  form  of  cancer  and  radiation  has  spread 
to  other  forms  of  cancer.  There  are  certain  cancers  recognized  and 
now  you  could  identify  a whole  group  of  different  types  of  tumors 
that  are  emerging  from  this  population  as  time  passes. 

Another  thing  that  has  been  happening,  if  you  study  the  litera- 
ture of  this  population,  progressively,  the  definition  of  what  is  low 
level  radiation  or  the  level  of  radiation  that  is  likely  to  cause 
cancer  trouble  is  dropping,  dropping,  dropping.  In  the  very  early 
days,  it  was  thought  that  there  was  going  to  be  no  trouble  under 
100  rems.  I think  now  it  is  recognized  there  will  be  some  trouble  at 
almost  every  level  of  dose.  It  gives  you  some  insight  into  the 
slanted  impression  everyone  was  getting  about  radiation  and  its 
risks  in  the  industry,  because  naturally  the  atomic  bomb  Japanese 
population  were  the  only  big  population.  But  you  see,  silently,  in  a 
curious  sort  of  way,  an  American  population  nad  been  kept  under 
observation  for  exactly  the  same  time  and  what  is  happening  is  a 
curious  contrast.  It  was  obvious  that  certain  relationships  were 
coming  out  early  in  the  atom  bomb  population,  related  to  these 
very  high  doses  that  they  got  instantly  which  were  never,  of 
course,  Tepeated  in  the  Hanford  industry. 
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In  contrast  to  that,  you  get  a feeling  of  apparent  safety  for  a long 
period  of  time,  as  in  the  Hanford  atomic  facility  and  then,  just 
when  everyone  is  settled  down  to  thinking  it  is  really  safe,  there 
begins  to  appear  some  signs  of  trouble.  I think  it  is  jprobably  true 
that  the  outsider  is  more  alerted  to  this  trouble,  because,  in  a 
sense,  they  are  not  taking  sides,  than  some  in  the  industry  who  are 
hoping,  hoping  against  hope,  that  the  workers  are  not  exposed  to 
danger,  because  no  one  wants  anybody  to  be  at  risk. 

Hence,  I think,  Geoige  Kneale  and  I agree  strongly  with  Dr. 
Milham  that  the  text  of  the  Gilbert  report  is  in  curious  contradic- 
tion to  the  table.  In  other  words,  the  tables  support  Milham  and 
add  something  more  about  dose,  and  whereas  the  text  rather 
makes  out  that  there  is  no  definite  effect. 

Well,  I think  I should  now  say  that  in  spite  of  the  apparent 
differences  of  opinion  that  have  arisen,  either  from  our  own  survey 
findings  or  from  people  examining  the  same  data,  either  as -a  direct 
sort  of  criticism  of  what  we  did,  because  they  had  independent 
access  to  the  data,  everyone  is  in  general  agreement  that  there  are 
at  least  two  forms  of  cancer  that  are  appearing  too  prominently 
among  these  workers. 

You  may  now  argue  that  they  have  .swapped  these  deaths  for 
another  source  of  deaths,  and  so  on.  This  depends  on  your  position, 
but  I think  there  is  general  agreement  today  that  one  of  the 
cancers  that  arises  from  bone  marrow,  which  has  always  been 
realized  to  be  particularly  sensitive  to  the  effects  of  radiation, 
namely,  multiple  myelomatosis  occurred  too  frequently  in  Hanford 
workers.  Let’s  not  make  too  much  of  it.  There  are  very  few  of  these 
deaths,  but  it  is  naturally  a very  rare  cause  of  death,  and  it  is 
obvious  even  with  these  few  numbers  that  there  are  too  many. 

The  other  in  which  there  is  general  agreement  that  there  is  an 
effect — the  latest  report  by  Dr.  Land  and  Dr.  Milham  and  our  own 
survey  is  that  the  pancreas  cancer  is  involved.  Of  more  conse- 
quence in  nature  is  whether  or  not  lung  cancer  is  involved.  We  in 
our  update  think  that  it  is  rather  like  the  atom  bomb  study  now, 
that  the  number  of  cancers  is  gradually  enlarging  the  longer  the 
time  that  you  handle  it. 

So,  if  I could  now  just  come  back  to  how  we  ever  came  to  have 
any  say  in  this  matter,  a long  way  off  from  England.  It  so  happens 
that  I was  strongly  associated  with  an  early  discovery  of  a low-level 
radiation  effect.  This  is  almost  exactly  20  years  ago  today,  to  the 
day,  when  we  discovered  as  a result  of  comparing  children  who  had 
died  from  cancers  with  live  children  and  the  same  age  and  sex,  we 
discovered  that  if  they  had  been  exposed  in  utero — the  unborn 
child  had  been  exposed  to  a very  small  quantity  of  radiation  re- 
quired to  take  a photograph  to  see  if  the  baby  was  in  the  correct 
position,  what  we  call  obstetric  radiography — that  this  event  had 
been  recorded  more  often  by  the  children  who  died  of  cancer  than 
by  the  live  children.  Certain  calculations  led  to  us  suggesting, 
curiously  enough,  that  about  5 percent  of  the  cancers  in  this  group 
had  been  caused  in  this  way. 

You  will  note  we  left  95  percent  unexplained.  Overnight,  the 
definition  of  low-level  radiation  came  down  from  under  100  rems  to 
under  1 rem  as  a result  of  this,  but  for  a long  time  there  was 
difficulty  in  substantiating  this  finding.  I cannot  go  into  the  rea- 
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sons  for  this,  but  at  the  end  of  20  years  we  emerged  with  the  fact 
that  there  really  was  no  mistake,  that  this  was  so,  and  is  a risk. 

So,  people  who  do  not  like  it  have  always  said,  the  unborn  child 
must  be  very  special,  and  this  risk  does  not  apply  to  people  of  adult 
age.  Now,  this  could  be  true,  because  one  of  our  findings  is  that  age 
is  very  important  in  this  story.  That  is  how  we  came  to  be  here, 
and  that  is  why  I think  it  is  true  to  say  that  we  have  had  firsthand 
experience  of  the  sort  of  day-to-day  problems  that  occur  in  relation 
to  the  nature  of  the  danger  you  are  handling,  the  nature  of  the 
statistical  tests  you  must  apply,  and  the  interpretation  of  these 
findings,  to  such  an  extent  that  rather  elaborate  statistical  pro- 
grams have  been  made.  George  Kneale  has  had  an  opportunity  to 
become  familiar  with  the  ins  and  outs  of  this  complicated  statisti- 
cal data. 

Methods  are  invented  by  clever  Americans,  but  opportunities  to 
apply  them  to  human  data  have  been  few  and  far  between,  and  our 
survey  in  England  did  provide  such  an  opportunity,  and  thus  it  was 
that  Dr.  Mancuso  asked  us  to  come  over. 

Well,  I may  tell  you  that  we  have  been  on  the  job  now  for  just 
about  18  months,  and  it  has  taken  us  18  months  minus  about  3 
days  to  discover  that  really  we  still  keep  adding  to  the  number  of 
catches  in  the  differences  between  the  live  and  the  dead  people. 
But  we  are  now  perfectly  satisfied  that  it  is  possibly  due  to  the 
assignment  of  the  younger  men  into  the  more  dangerous  occupa- 
tions, and  therefore  they  will  only  emerge  in  Hanford  death  data 
in  the  future,  but  they  will  be  there  eventually. 

In  the  meantime,  what  have  we  been  able  to  do  by  comparing 
cancer  deaths  with  noncancer  deaths,  is  to  take  advantage  of  the 
fact  that  for  every  man  in  this  industry  there  was  a record  of  how 
much  radiation  had  been  recorded  on  a badge  for  every  year  they 
worked  in  the  industry,  and  incorporating  that  in  a statistical 
analysis.  This  is  a very  rare  situation  and  though  the  statistical 
method  is  a very  unfamiliar  method,  it  is,  nevertheless,  capable  of 
proof  that  it  was  the  correct  method.  The  alternative,  which  many 
people  said  we  ought  to  have  done,  or  the  alternatives,  are  in  fact 
less  sensitive  methods,  and  might  leave  you  for  the  next  10  or  20 
years  with  negative  answers  or  doubtful  answers. 

If  you  apply  that  method,  we  came  up  with  what,  after  all,  was 
not  in  a sense  a new  finding.  It  was  further  confirmation,  but  of  a 
very  special  sort,  of  the  original  Milham  finding  which  he  had  done 
by  the  proportional  mortality  study  and  which  we  maintained  was 
reconfirmed  when  the  proportional  mortality  was  linked  to  the 
dose  by  Gilbert. 

We  know  that  at  least  one  other  person  has  had  an  opportunity 
to  apply  an  alternative  method  to  our  same  set  of  data,  and  has 
come  up  with  the  definite  evidence  of  a myeloma  and  pancreatic 
tumor  effect,  but  added  the  codicile  that  it,  could  be  a fluke.  It 
could  be  two  flukes. 

Because  of  the  strong  criticisms  of  this  finding,  we  have  had  an 
opportunity  to  update  it  on  a larger  sample  of  dose,  and  to  institute 
more  careful  checks  for  what  in  our  jargon  is  known  as  control 
procedures,  making  quite  sure  that  you  are  not  confusing  the  ef- 
fects of  any  radiation  received  by  the  dose  to  the  badges’  penetrat- 
ing radiation,  not  confusing  it  with  other  features  of  other  experi- 
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ences  of  the  men,  the  time  they  were  exposed,  whether  they  had 
internal  radiation,  how  old  they  were  when  they  died,  that  sort  of 
thing. 

We  have  had  time  to  institute  much  more  careful  checks  on  this, 
and  in  one  word,  the  checks  have  shown  that  we  certainly  have  not 
exaggerated  the  risks  the  first  time  around. 

To  give  a simple  figure,  we  gave  as  an  estimate  of  the  number  of 
men  in  the  initial  analysis,  that  there  was  no  trouble  we  said,  from 
lung  cancer  deaths  at  that  time,  and  we  couldn’t  find  anything. 
But  as  soon  as  you  came  to  total  cancers,  the  overall  effect  had 
been  between  6 and  7 percent  of  the  men  had  probably  died  from 
an  occupationally  induced  cancer,  a radiation-induced  cancer. 

Our  revised  estimate,  on  a somewhat  bigger  sample,  under  more 
safeguards  and  so  on,  says  that  it  is  almost  exactly  5 percent.  Just 
for  people  to  realize  what  this  means,  we  had  743  men  who  died 
from  various  forms  of  cancer,  and  we  estimate  that  in  this  popula- 
tion there  were  35  extra  radiation-induced  cancers. 

We  also  can  tell  you  that  all  of  those  extra  cancers  were  concen- 
trated in  tissues  that  are  known  from  animal  experiments  and 
previous  work  to  be  the  tissues  that  are  sensitive  to  the  cancer 
induction  effect  of  radiation.  In  other  words*  there  is  nothing 
absurd  about  the  finding.  It  all  follows  logically.  The  only  shock  is 
that  there  were  any,  that  there  was  any  effect. 

Mr.  Rogers.  Thank  you  very  much,  Dr.  Stewart. 

May  I ask,  now,  about  your  findings?  Of  course,  you  have  done 
other  epidemiological  work  in  radiation,  and  I believe  you  were  the 
one,  as  I understand  it,  and  I think  you  just  told  us  briefly  about  it, 
who  determined  that  X-ray  exposure  of  pregnant  women  could 
affect  the  child.  Was  that  the  current  scientific  view  at  the  time 
that  you  made  this  finding? 

Dr.  Stewart.  It  had  almost  the  same  shock-like  reaction  as  the 
current  finding,  and  in  fact  was  considered  among  epidemiologists 
to  be  a bit  of  a jackpot,  but  it  then  fell  into  disrepute  because  when 
people  tried  to  repeat  this  finding  by  applying  a different  method— 
once  again,  we  had  taken  a slightly  unusual  approach,  but  often 
things  are  found  that  way.  It  fell  into  disrepute  because  ever  so 
many  people  found  negative  findings,  but  it  has  emerged  after  20 
years  as  being  a genuine  finding.  It  has  taken  on  in  Europe,  Aus- 
tralia, and  in  most  parts  of  the  United  States.  It  is  accepted  that 
there  is  not  only  a radiation  risk  from  these  photographs  but  that 
it  has  been  able  to  tell  us  quite  a lot  about  childhood  cancers  that 
we  otherwise  would  not  have  been  able  to  learn. 

So,  there  is  some  basic  research  value  in  this  sort  of  work. 

Mr.  Rogers.  The  point  I am  wondering  about  is  if  you  were 
criticized  at  the  time  for  your  findings. 

Dr.  Stewart.  Certainly,  certainly.  We  had  great  difficulty  get- 
ting any  support  to  continue.  History  repeats  itself. 

Mr.  Rogers.  Yes.  Thank  you.  Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Doctor,  could  you  describe  your  research  relationship  with  AEC 
and  ERDA  before  and  after  March,  1975)  when  you  were  verbally 
informed  that  your  project  would  be  transferred? 

Dr.  Mancuso.  Yes,  sir.  Briefly,  all  during  the  years  when  the 
progress  reports  were  negative,  I think  the  most  cordial  relation- 
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ships  existed.  I think  after  Dr.  Milham’s  finding  of  the  summer  of 
1974,  and  the  sequence  of  events  afterwards,  I would  say  that  it  is 
my  distinct  feeling  that  the  relationships  were  changed.  Certain 
events  occurred  which  made  me  feel  that  way. 

Mr.  Carter.  What  were  these  events? 

Dr.  Mancuso.  One  in  particular  which  I was  very  much  put  out 
about  was  the  fact  that  one  of  the  staff  persons  at  ERDA  had  over 
my  specific  objections  commanded  and  requested  that  a copy  of  my 
computer  data  tapes  at  the  Oak  Ridge  Data  Collection  Center  be 
sent  to  someone,  a statistican  at  the  National  Cancer  Institute. 

I had  previously  indicated  in  a letter  to  this  particular  person 
that  we  would  be  willing  to  listen  and  consider  certain  possibilities, 
but  after  that  event  occurred,  in  which  they  overrode  me  with 
what  I consider  governmental  interference  with  this  research  proj- 
ect at  that  point  in  time,  I then  refused  to  have  anything  to  do 
with  them.  ~ 

Mr.  Carter.  Were  you  somewhat  shocked  to  hear  from  them, 
even  though  you  did  not  contemplate  doing  such,  that  you  were 
supposed  to  resign  at  age  62? 

Dr.  Mancuso.  Yes.  I don’t  think  Dr.  Liverman  helped  me  in  any 
way  with  regard  to  that.  I think  it  was  most  unfortuante  that  he 
should  choose  arbitrarily  to  decide  that  particular  point.  He  had 
ample  opportunity  as  did  his  staff  in  their  decisionmaking  process 
to  make  a telephone  call  to  the  university,  or  write  a letter. 

Subsequent  interviews  with  Dr.  Liverman  have  revealed  that  he 
did  not  in  fact  contact  the  university  with  respect  to  determining 
what  the  policy  was.  At  the  University  of  Pittsburgh  you  can 
continue  on  to  the  age  of  70,  a research  professor  could,  as  long  as 
you  brought  in  your  own  salary  for  yourself  and  your  staff,  and 
that  is  the  way  it  has  been  ever  since  I have  been  with  the 
university.  I think  that  was  most  inappropriate,  and  I do  not  think 
that  was  the  real  reason.  It  was  the  reason  they  offered,  but  as  far 
as  I am  concerned,  I do  not  think  it  is  a valid  reason. 

Mr.  Carter.  You  had  not  stated  to  anyone  that  you  meant  to 
retire  at  age  62? 

Dr.  Mancuso.  The  point  of  the  matter  was,  they  never  consulted 
me  in  the  summer  of  1974  and  the  deliberations  as  to  what  went  on 
in  the  in-house  deliberations  between  Dr.  Liverman  and  the  staff, 
which  was  at  the  same  time  considering  the  positive  findings  that 
Dr.  Milham  had  come  up  with,  and  at  the  same  time  considering 
the  dilemma  that  the  Oak  Ridge  Associated  Universities  were  in, 
in  which  they  had  a need  for  funs.  They  had  not  consulted  me  in 
any  way  in  summer  of  1974. 

At  the  staff  meeting  in  March  of  1975,  I recall  very  distinctly  a 
conversation  with  Dr.  Sidney  Marks  at  that  time.  If  the  word 
“retirement"  was  mentioned,  it  was  mentioned  purely  in  passing. 
The  entire  structure  and  nature  of  the  argument  was,  it  was  an 
administrative  decision.  Whatever  the  administrative  decision 
meant,  that  is  another  story,  but  even  at  that  time  the  subject  of 
imminent  retirement  as  far  as  I am  concerned  was  not  advanced. 

Mr.  Carter.  Do  you  not  think  that  this  mention  of  your  immi- 
nent retirement  was  the  direct  result  of  your  findings  and  the 
findings  of  Dr.  Milham  at  Hanford? 
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Dr.  Mancuso.  I think  it  was  a direct  effect  of  Dr.  Milham’s 
findings.  Mine  were  not  known  at  that  point  in  time.  The  option 
existed  for  Dr.  Liverman  and  his  staff  from  September  on  in  the 
last  year  of  my  project  to  modify  their  administrative  decision.  I 
was  very  much  at  a loss  to  find  out  why — it  was  so  inconvenient 
and  inappropriate  for  them  in  view  of  the  fact  that  we  had  reached 
this  critical  stage  of  analysis.  We  had  designed  and  developed  the 
project  since  1964  and  brought  it  to  this  point,  as  independent 
investigators.  Why  now  they  did  not  think  it  was  appropriate  to 
have  us  continue  is  beyond  me.  The  excuses  they  are  advancing 
now  are  not  valid.  I am  perfectly  willing  to  refer  to  them,  but  I do 
not  accept  them.  They  were  never  sent  to  me.  I never  received  any 
“peer  reviews,”  and  all  of  our  projects  were  funded  year  after  year, 
and  you  can’t  fund  a project  unless  you  have  a favorable  peer 
review. 

If  there  was  any  desire  by  AEC  or  ERDA  to  terminate  this 
project  based  upon  any  adverse  professional  effort  upon  myself  or 
the  staff,  it  would  have  been  most  appropriate  for  them  in  this 
research  contract  to  have  notified  me  in  a written  order. 

Mr.  Carter.  Yes,  sir,  but  when  your  findings  began  to  show  that 
there  was  an  increase  of  radiation-asssociated  cancer  deaths,  was 
that  when  your  project  was  changed?  Was  that  when  the  decision 
was  made  for  your  project  to  be  phased  out  and  sent  to  Oak  Ridge? 

Dr.  Mancuso.  The  time  sequence  was  that  th^AEC  can  correctly 
state  that  prior  to  March  of  1975,  they  did  not  know.  They  knew  of 
positive  findings  relative  to  Dr.  Milham,  but  also  we  found  positive 
cancer  findings  in  the  summer  of  1976.  Yes,  it  was  in  1976,  that  I 
notified  ERDA  headquarters.  I do  not  know  whether  the  first  noti- 
fication was  in  July,  August,  or  September.  I notified  them  of  the 
findings,  and  I set  up  a plan  to  present  these  findings  in  a prelimi- 
nary way  in  a 10-minute  presentation  at  a Health  and  Physics 
Society  meeting  in  October  of  1976  in  Saratoga,  because  I wanted 
to  make  sure  that  the  warning  of  the  identification  of  positive 
finding  was  made  known. 

I made  arrangements  and  went  down  to  see  the  ERDA  staff  on 
October  the  4th  of  1976,  prior  to  the  time  that  we  made  the  Health 
Physics  Society  presentation,  in  order  to  advise  them  of  the  find- 
ings. At  that  particular  point  in  time,  though  Dr.  Stewart  was  with 
me  at  the  time,  and  we  were  all  there,  with  George  Kneale,  pre- 
pared to  provide  them,  and  we  did  provide  them  with  all  of  our 
findings,  nevertheless,  the  nature  and  extent  of  the  conversation 
was  more  in  the  tone  of,  well,  yes,  you  can  publish  the  data,  you 
have  the  right  to  publish  the  data,  and  we  have  no  way  of  restrain- 
ing you  from  publishing  the  data,  but  it  would  really  be  more 
helpful  if,  of  course,  continued  study  was  done  upon  this,  and  if  you 
did  not  rush  into  publication  relative  to  these  findings. 

Mr.  Carter.  Doctor,  you  stated  you  have  been  repeatedly  urged 
by  AEC  and  ERDA  to  publish  negative  progress  reports.  Is  that 
correct? 

Dr.  Mancuso.  Yes. 

Mr.  Carter.  Who  urged  you  to  do  this  and  why? 

- Dr.  Mancuso.  The  contract  officer  urged,  on  the  basis,  that  this 
would  make  it  more  possible  for  the  succeeding  research  grant  to 
come  about.  I did  not  accept  that  reasoning  tendered  because  I was 
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very  much  concerned  about  the  fact  that  the  so-called  negative 
findings  were  actually  false  negative  findings,  in  view  of  the  fact 
that  they  had  not  met  two  criteria. 

One  was  the  latent  period  relative  to  the  induction  of  cancer,  and 
second  the  time  required  to  develop  the  data.  What  has  not  been 
recognized,  and  I have  it  in  the  overall  text  which  you  have,  is  that 
actually  the  date  on  which  I received  certain  data  was  very  late. 
This  is  made  clear,  on  page  19  of  my  detailed  testimony.  On  Sep- 
tember 23,  .1976  the  external  radiation  pertaining  to  the  population 
in  1944  and  1975,  was  transmitted  to  me;  on  November  2,  1975,  the 
external  radiation  data  in  1944  to  1974,  was  transmitted.  Then  the 
internal  radiation  was  not  transmitted  to  me  at  all  until  March  31, 
1976. 

Then,  the  environmental  data,  exposure  records  related  to  iob, 
craft,  occupation,  and  hazard  categories,  were  never  submitted  to 
me  until  March  10,  1977,  then  the  employment  relative  work  histo- 
ry data  kept  changing  all  the  time,  and  the  latest  data  we  got  on 
tnat  was  June  28,  1976.  So  it  was  difficult  for  several  reasons,  but 
primarily,  I believe  that  the  data  would  be  a false  negative,  and  I 
would  not  go  along  with  that,  no  matter  whether  I risked  the 
project  or  not. 

Mr.  Carter.  What  was  the  name  of  your  contract  officer? 

Dr.  Mancuso.  Dr.  Sidney  Marks. 

Mr.  Carter.  What  group  was  he  with? 

Dr.  Mancuso.  He  was  with  the  AEC-ERDA  group.  I forget  at 
which  time  ERDA  changed  over  from  AEC,  but  he  was  the  main 
contracting  officer. 

Mr.  Carter.  Is  it  correct  that  your  former  contract  officer  is  now 
responsible  for  the  Hanford  data  at  Oak  Ridge  University? 

Dr.  Mancuso.  At  Battelle  Northwest.  Dr.  Sidney  Marks  is  locat- 
ed there.  I do  not  know.  You  would  have  to  ask  mm  directly  what 
his  professional  relationships  are.  I do  know  he  is  working  very 
closely  with  Dr.  Gilbert  in  the  development  of  the  statistical  data 
which  is  analyzing  our  data  and  analyzing  the  Hanford  data.  So,  I 
know  he  is  deeply  involved  in  that. 

I also  know  he  is  concerned  with  it  because  in  September  of  1977, 
I had  learned  from  Dr.  Alice  Stewart  in  a telephone  conversation  I 
had  with  her  in  England  that  Dr.  Sidney  Marks  was  circulating  a 
document  in  this  country  relative  to  some  adverse  critiques  of  our 
particular  project,  and  I made  repeated  requests  to  him  relative  to 
that,  and  that  is  documented  in  my  testimony.  I forget  the  exact 
dates,  but  roughly  it  is  in  September,  and  again  on  October  the  5th 
and  October  the  13th,  and  then  again  in  December.  Then  there  was 
a statement  by  Dr.  James  Liverman,  I think  around  November  the 
18th,  or  thereabouts— it  is  precisely  indicated  in  my  testimony— 
that  in  response  to  an  interview  at  the  Oak  Ridge  newspaper,  the 
Oak  Ridger,  that  he  stud  that  particular  document  would  be  availa- 
ble in  a few  days. 

I sent  a letter  to  Dr.  Sidney  Marks,  asking  him  for  that.  In  a 
letter  of  December  29th,  he  said  that  the  statement  of  Dr.  Liver- 
man  was  premature,  and  that  the  document  was  not  available  as 
yet,  and  I nave  not  received  it  as  yet. 

My  particular  concern  relative  to  these  documents  was  that  we 
as  scientific  investigators  like  to  learn  about  what  particular  cri- 
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tiques  exist  or  are  being  generated.  We  feel  that  we  are  solid 
relative  to  our  findings,  and  if  anyone  feels  there  is  something 
negative  about  the  data  and  not  positive,  there  should  be  no  reluc- 
tance to  let  us  see  it.  But  what  happened,  in  effect,  was  that  a 
number  of  the  critiques  of  my  final  report  were  only  obtained  by 
chance  through  a Freedom  of  Information  request  in  which  we 
obtained  about  six  critiques  which  I had  never  seen  before. 

I had  seen  some  earlier  critiques,  but  I had  never  seen  those,  and 
when  Dr.  Stewart  arrived  in  the  first  week  of  January,  I presented 
her  with  those,  and  she  then  proceeded  to  answer  those  critiques, 
and  that  is  part  of  the  testimony  that  has  been  submitted. 

Mr.  Carter.  Thank  you. 

Dr.  Stewart,  I understand  that  recent  findings  on  the  Japanese 
survivors  of  Hiroshima  and  Nagasaki  show  increased  risk  for  those 
exposed  to  low  levels  of  radiation.  Is  that  correct? 

Dr.  Stewart.  Yes,  certainly.  The  recent  findings  have  found  an 
association  between  cancer  at  a lower  level  of  dose  than  the  earlier 
findings. 

Mr.  Carter.  There  is  a latent  period  before  the  development.  Is 
that  correct? 

Dr.  Stewart.  Yes,  presumably,  for  cancer. 

Mr.  Carter.  After  the  immediate  sharp  rise  following  the  explo- 
sion you  found,  I believe,  that  this  causes  multiple  myeloma.  Is  this 
also  correct? 

Dr.  Stewart.  Let  me  say  that  I have  never  had  any  direct — I 
mean,  I only  know  what  is  published  about  the  atom  bomb  survi- 
vors. I followed  that,  but  in  that  population  the  first  and  most 
obvious  effect  of  the  X-rays  was  a disease  known  as  myeloid  leuke- 
mia, which  is,  of  course,  a disease  that  originates  in  the  bone 
marrow.  What  we  have  found  in  the  Hanford  workers,  is  that — the 
number  is  exceptionally  high  for  a closely  related  disease  called 
myeloma,  which  also  is  in  the  bone  marrow,  and  this  is  a current 
puzzle,  why  one  population  is  one  and  the  other  the  other. 

Mr.  Carter.  As  I understand  multiple  myeloma,  the  X-ray-films 
actually  show  an  absence  of  bone  in  this  area.  The  bone  disappears. 
It  is  my  feeling,  Mr.  Chairman,  that  one  of  the  men  who  testified 
here  may  well  have  had  that  condition.  What  would  you  advise  us 
here  to  do?  Should  there  be  an  independent  committee  outside  of 
ERDA  and  the  military  to  evaluate  the  effect  of  low-level  radiation 
on  humans,  or  should  there  be  an  in-house  committee  to  do  this? 

Dr.  Stewart.  Is  this  directed  to  me?  Is  it  my  opinion  you  want? 

Mr.  Carter.  Yes,  ma’am. 

Dr.  Stewart.  I think,  speaking  perhaps  as  an  Englishwoman, 
that  I should  have  thought  the  best  thing  to  do  would  be  to  leave  it 
to  an  independent  university,  and  to  see  that  the  project  officer 
came  from  one  of  your  own  government  health  agencies  that  is  not 
directly  concerned  with  the  industry.  'That  would  seem  to  me  not 
only  for  justice  to  be  done,  but  for  justice  to  seem  to  be  done,  which 
they  always  say  is  important. 

Mr.  Carter.  Mr.  Chairman,  I would  like  to  compliment  this  lady 
as  being  one  of  the  most  intelligent,  fluent,  and  articulate  people 
who  has  ever  testified  before  this  committee. 

Mr.  Rogers.  You  have  advanced  the  cause,  and  we  commend 
you. 
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I will  ask  some  questions.  As  I understand  it,  your  project  direc- 
tor was  Dr.  Sidney  Marks,  at  the  time  employed  by  the  AEC. 

Dr.  Mancuso.  AEC. 

Mr.  Rogers.  So  it  was  not  a health  agency  employee  who  was 
your  project  officer,  even  though  this  is  a study  of  health  effects? 

Dr.  Mancuso.  AEC  and  ERDA  were  my  contracting  agency. 

Mr.  Rogers.  Yes;  now,  it  is  my  understanding  that  in  your 
testimony  you  said  that  Sidney  Marks  had  requested  that  you  issue, 
a press  release  critical  of  Dr.  Milham’s  findings  in  1974. 

Dr.  Mancuso.  The  interpretation  of  the  wording  of  that  is  differ- 
ent. Let  me  put  it  in  proper  context. 

Mr.  Rogers.  OK. 

Dr.  Mancuso.  In  the  summer  of  1974,  at  the  time  I had  this 
major  burst  of  telephone  conversations  at  Hanford,  and  at  the  AEC 
headquarters,  Dr.  Sidney  Marks  had  prolonged  discussions,  fre- 
quent discussions  with  me  on  the  telephone  relative  to  Dr.  Sam 
Milham’s  findings,  and  also  relative  to  my  potential  response  to  the 
press. 

At  the  time,  he  dictated  a press  release  to  me  which  my  secra- 
tary took  over  the  telephone,  and  which  was  an  AEC  press  release, 
and  which  said,  in  essence,  and  it  is  part  of  the  testimony,  that 
although  the  Milham  findings  were  well  appreciated,  and  so  on  and 
so  forth,  this  was  in  contrast  to  the  negative  findings  of  the  Man- 
cuso studies,  which  were  much  more  comprehensive,  and  so  on  and 
so  forth. 

Basically,  the  definite  impression  I got  was,  in  effect,  this  is  the 
essence  of  a press  release  and  a position  which  I could  take.  I did 
not  call  any  press  conferences.  I did  not  talk  to  the  press  relative  to 
this,  but  this  is  only  an  indication  of  the  tremendous  concern  by 
the  AEC  and  ERDA  at  that  particular  time  relative  to  the  Milham 
findings. 

Mr.  Rogers.  Evidently,  then,  your  contract  officer,  Sidney  Marks, 
while  at  the  AEC  or  ERDA,  was  instrumental  in  the  decision  to 
terminate  your  contract.  Would  he  have  been  making  recommenda- 
tions at  that  level? 

Dr.  Mancuso.  Oh,  yes.  From  information  I obtained  under  the 
Freedom  of  Information  Act,  Dr.  Sidney  Marks  was  the  author  of 
the  January  8,  1976  memorandum  which  represented  a compilation 
of  the  in-house  review.  There  were  about  four  of  the  in-house 
individuals  there,  and  the  two  outside  reviewers  are  not  named, 
and  he  would  definitely  be  involved  in  the  decision-making  process. 

Mr.  Rogers.  Including  a decision  to  terminate? 

Dr.  Mancuso.  Yes. 

Mr.  Rogers.  And  who  was  his  immediate  superior? 

Dr.  Mancuso.  As  far  as  I know,  Dr.  James  Liverman. 

Mr.  Rogers.  It  is  my  understanding  that  the  study  you  were 
conducting  has  now  been  divided  into  two  parts  is  that  correct? 

Dr.  Mancuso.  Yes;  one  part  relating  to  the  Oak  Ridge  data  has 
been  assigned  to  the  Oak  Ridge  Associated  Universities.  The  other 
part  has  been  assigned  to  Battelle  Northwest  to  handle  the  Han- 
ford population.  At  the  time  I developed  and  conceived  the  data,  of 
course,  we  were  in  charge  of  all  of  this,  and  more  relative  to  the 
AEC  contracts. 
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Mr.  Rogers.  So  now  part  of  it,  the  Hanford  works,  which  had 
been  in  your  study 

Dr.  Mancuso.  That  is  right. 

Mr.  Rogers  [continuing].  Is  now  being  done  by  Battelle? 

Dr.  Mancuso.  Battelle  Northwest. 

Mr.  Rogers.  Which  is  a subsidiary  component  of  Battelle,  Inc.? 

Dr.  Mancuso.  I do  not  know  the  corporation  thing,  but  it  is  the 
research  arm  there  that  is  doing  the  research  relative  to  radiation 
in  that  location.  They  are  a subcontractor  of  AEC,  ERDA,  DOE 
now. 

Mr.  Rogers.  Who  operates  the  Hanford  works  for  DOE?  Are  you 
aware  of  that? 

Dr.  Mancuso.  No,  I do  not  know  the  organization. 

Mr.  Rogers.  Is  it  Battelle,  Inc.? 

Dr.  Mancuso.  The  research  is  done  by  Battelle  Northwest,  but 
that  is  a part  of  Battelle,  Inc. 

Mr.  Rogers.  That  is  correct.  Now,  it  is  my  understanding  that 
Mr.  Sidney  Marks  is  now  employed  by  Battelle  Northwest. 

Dr.  Mancuso.  Dr.  Sidney  Marks;  yes. 

Mr.  Rogers.  So  he  was  the  one  who  terminated  or  helped  in  the 
decision  to  terminate,  and  he  is  now  an  employee  of  the  company 
that  is  now  doing  part  of  the  study  that  he  asked  you  not  to  do.  Is 
that  correct? 

Dr.  Mancuso.  That  is  the  way  it  appears. 

Mr.  Rogers.  We  will  get  into  that  with  the  Department  of 
Energy  when  they  testify. 

Now,  let  me  ask  you,  were  you  ever  provided  a peer  review 
criticism? 

Dr.  Mancuso.  No,  sir.  The  only  peer  review  that  I obtained,  a 
written  peer  review,  was  one  I obtained  by  chance  under  the  Free- 
dom of  Information  Act.  I never  was  given,  nor  saw  them.  The 
policy  relative  to  the  research  contracts,  was  that  you  submitted  a 
proposal,  they  would  review  it  and  carry  out  the  proper  procedures 
for  funding,  and  then  notify  you  usually  a few  months  before  the 
time  was  ready  whether  you  had  been  approved  or  disapproved, 
but  during  all  of  these  years,  till  of  my  projects  had  been  approved, 
and  there  was  never  any  question  about  it.  All  of  the  reports  were 
approved. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  As  I understand  the  defense  of  ERDA  and  the 
funding  sources,  supposedly  they  made  moves  to  transfer  the  study 
to  the  Oak  Ridge  in-house  facility  before  the  positive  findings 
became  available.  Is  that  your  understanding? 

Dr.  Mancuso.  They  made  a decision  in  the  summer  of  1974.  Yes, 
sir,  they  made  the  decision  to  transfer  the  project  to  the  Oak  Ridge 
Associated  Universities.  At  that  time,  as  far  as  I can  understand  it, 
it  was  the  whole  project.  I think  subsequently  they  may  have 
modified  their  relationship  and  come  up  by  dividing  it  up  as  it  now 
appears  and  as  I have  learned  recently. 

Mr.  Walgren.  Was  that  subsequent  to  Dr.  Milham’s  findings? 

Dr.  Mancuso.  That  was  at  the  same  time  period,  and  Dr.  Mil- 
ham’s  finding  was  the  crux  of  the  situation  and  was  the  trigger 
mechanism  which  led  to  the  desire  by  the  AEC-ERDA  organization 
to  control  the  data. 
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Mr.  Walgren..  Would  you  not  think  that  the  motive  to  pull  the 
trigger  mechanism  was  that  when  the  context  of  Dr.  Milham’s 
findings  became  public,  you  would  not  totally  cooperate  with  what 
was  asked  of  you  by  ERDA  in  terms  of  denying  the  validity  of 
those  findings? 

Dr.  Mancuso.  At  the  time  we  were  discussing  the  Milham  find- 
ings, I thought  it  was  a most  fortunate  circumstance,  because  when 
you  are  a research  professor,  you  go  from  one  year  to  another  with 
a contracting  agency.  You  never  know  from  one  year  to  the  other 
whether  you  are  going  to  have  a project  or  not,  and  yourself  and 
your  entire  staff  depends  upon  that.  Naturally,  you  look  for  any 
hope  for  some  basis  to  be  able  to  convince  the  contracting  agency 
that  it  is  advisable  to  continue  the  study. 

When  Dr.  Milham’s  findings  occurred,  this  was  a tremendous 
boost  to  the  confirmation  of  the  necessity  of  doing  this  particular 
study,  and  I think  we  ought  to  put  certain  things  into  perspective. 
When  I began  the  study  in  1964  and  1965,  you  know,  and  was  going 
about  to  do  this  type  of  work,  the  AEC  consultants  had  indicated  it 
would  be  impossible  to  find  anything  unless  the  population  was 
enlarged,  and  there  was  considerable  concern  as  to  whether  I 
would  find  anything  or  not. 

Nevertheless,  I pursued  this,  but  after  the  Milham  findings  of 
1974,  there  was  no  question.  It  then  became  a sort  of  a remarkable 
vision  by  the  AEC  and  ERDA,  the  foresight  that  they  had  to 
develop  this  project.  Actually,  historically,  there  are  only  about  five 
people  in  the  Division  of  Biology  and  Medicine  and  Operation 
Safety  that  I recollect  who  were  strongly  urging  the  promotion  of 
this  particular  project,  and  it  was  their  vision  and  their  support 
which  made  it  possible  for  me  to  continue  this  particular  project. 

Mr.  Walgren.  But  before  they  talked  of  transferring  the  project 
to  the  Oak  Ridge  facility,  they  asked  you  to  endorse  certain  com- 
ments and  press  releases  about  Dr.  Milham’s  findings,  and  you 
refused  to  do  so. 

Dr.  Mancuso.  I think  you  would  put  it  in  this  perspective.  There 
were  two  reasons  I expressed  to  Dr.  Sidney  Marks  at  the  time  he 
was  talking  to  me  about  the  Milham  findings.  I expressed  two 
reasons  why  I thought  that  the  Milham  findings  could  be  positive 
and  ours  negative  at  that  time,  and  one  Dr.  Sam  Milham  has 
already  referred  to.  That  is,  he  had  a larger  number  of  deaths  over 
a later  period  of  time.  It  makes  a tremendous  amount  of  difference 
either  in  one  or  two  years  the  number  of  deaths  that  you  accumu- 
late as  to  the  analytical  results  you  develop,  at  that  particular 
point  in  time.  I also  mentioned  the  fact  that  the  Atcheson-Jones 
population  was  also  included  in  Dr.  Milham’s  group,  which  was  not 
in  our  group,  and  that  group  maintained  the  reactors.  Those  work- 
ing we  learned,  had  a higher  level  of  radiation  than  most  other 
workers. 

Therefore,  there  were  two  good  reasons  why  Milham’s  would  be 
positive  and  ours  negative  at  that  particular  point  in  time,  but  the 
inclination  was,  of  course,  that  we  would  be  advancing  the  negative 
findings  as  a means  of  counteracting  Milham’s  proposal.  But  as  I 
indicated  to  you  before,  this  was  really  inappropriate,  as  events 
subsequently  have  shown.  I only  got  the  January  8,  1976  memoran- 
dum within  a matter  of  months  now.  I did  not  see  it  before,  but 
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they  were  referring  to  the  statistical  quality  of  the  data  in  those 
prior  years  before  Dr.  Stewart  and  George  Kneale  came  onboard. 

They  did  not  hesitate  at  that  point  in  time,  and  they  did  not  say 
at  that  point  in  time  that  they  were  concerned  about  the  statistical 
quality  of  the  data,  when  they  advanced  the  idea  that  they  would 
use  our  negative  findings  as  a means  of  counteracting  Dr.  Sam 
Milham ’s  positive  findings. 

Mr.  Walgren.  I understand  that,  and  I simply  want  to  put  at  a 
point  in  time  your  refusal  to  endorse  press  releases  that  the  AEC 
drew  up  countering  Dr.  Milham’s  findings. 

Dr.  Mancuso.  I don’t  think  you  could  put  it,  “refusal  to  endorse 
the  press  release."  They  advanced  this.  1 did  not  accept  it.  I mean, 
they  can  say  anything  they  want.  If  I don’t  do  it,  that  is  another 
story,  and  I did  not  do  anything.  You  might  term  it  in  another 
context.  Were  you  beginning  to  express  a certain  degree  of  inde- 
pendence? Yes. 

Mr.  Walgran.  Now,  that  was  before  any  of  the  positive  findings 
were  found,  and  also  before  any  mention  of  transferring  this  proj- 
ect to  Oak  Ridge,  Tenn.? 

Dr.  Mancuso.  To  me,  yes.  I did  not  know  at  that  time. 

Mr.  Walgren.  That  expression  of  independence  was  your  saying 
that  the  press  reports  or  the  press  releases  which  they  proposed  to 
issue  had  not  brought  you  to  the  firm  conclusion  they  were  advanc- 
ing in  those- press  reports  or  those  draft  press  releases? 

Dr.  Mancuso.  I did  not  think  there  was  any  justification  based 
upon  our  negative  progress  report  to  try  to  counteract  Dr.  Mil- 
ham’s,  because  our  negative  progress  report  was  not  in  a position 
to  do  that.  I mean,  it  is  very  difficult  for  me  to  remember  every- 
thing that  occurred  during  those  times.  There  are  certain  things 
that  have  changed. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Now,  we  got  into  one  part  of  the  contract  that  was 
given  to  Battelle,  which  is  a contractor  of  DOE.  Now,  what  about 
the  Oak  Ridge  part?  To  whom  has  this  been  given? 

Dr.  Mancuso.  I guess  you  would  call  it  the  Oak  Ridge  Associated 
Universities.  Yes,  Oak  Ridge  Associated  Universities  in  Oak  Ridge, 
Tenn.  I do  not  know  their  administrative  setup  and  so  forth,  but  I 
think  there  is  a very  close  relationship  between  that  organization 
and  the  atomic  facilities  at  Oak  Ridge.  , 

Mr.  Rogers.  Is  that  a DOE  contractor? 

Dr.  Mancuso.  I do  not  really  know. 

Mr.  Rogers.  We  will  go  into  that. 

Let  me  ask  you  this.  Is  it  your  judgment  that  the  Mancuso- 
Stewart-Kneale  study  results  confirm  the  Milham  study  findings? 

Dr.  Mancuso.  Well,  I would  put  it  this  way.  Dr.  Milham  had 
come  up  with  a positive  association  between  prior  Hanford  atomic 
workers  and  excess  cancer  deaths.  We  then  confirmed  Dr.  Mil- 
ham’s  findings  relative  to  an  excess  cancer  among  Hanford  atomic 
workers  in  the  work  that  Dr.  Stewart  and  George  Kneale  did,  and 
in  addition  were  able  to  provide  a dose-response  relationship,  that 
is,  be  able  to  relate  it  to  the  radiation  exposure. 

So,  we  went  a step  beyond  Dr.  Milham  in  the  step  that  Dr. 
Milham  had  hoped  the  continued  study  would  bring  about,  and  we 
have  come  to  that  conclusion.  There  have  been  a number  of  cri- 
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tiques  which  we  have  received,  which  I mentioned  to  you,  and 
which  Dr.  Stewart  has  responded  to  those  which  became  available 
to  us. 

Mr.  Rogers.  Let  me  ask  you  this.  Are  there  any  other  studies 
with  which  you  may  be  familiar  which  go  into  the  health  effects  of 
low-level  radiation? 

Dr.  Mancuso.  Well,  the  Smokey  study,  which  is  just  getting 
underway  now,  would  relate  to  low-level  ionizing  radiation,  as  I 
understand  it.  I think  this  is  an  extremely  important  study,  but  the 
limitations  relative  to  the  followup  pertaining  to  the  Smokey  popu- 
lation is  that  we  do  not  have  each  individual  person  badged,  and 
we  do  not  have  this  information. 

Mr.  Rogers.  Are  you  familiar  with  the  study  done  by  Dr.  Bross?~ 

Dr.  Mancuso.  Yes.  I am  familiar  with  his  work.  I think  Dr.  Bross 
would  be  the  best  person  to  talk  about  that  particular  project.  He 
has  done  a tremendous  amount  of  work  realtive  to  low-level  ioniz- 
ing radiation. 

Mr.  Rogers.  I note  that  in  the  newspaper,  the  Oak  Ridger,  of 
Oak  Ridge,  Tenn.,  of  November  18,  1977,  there  was  a specific  quote 
by  Dr.  J.  Liverman  in  response  to  a question  about  the  Mancuso 
findings  that,  “He  had  requested  an  independent  study,  the  results 
of  which  are  expected  in  a few  days.” 

Did  you  take  any  action  when  you  found  that  out? 

Dr.  Mancuso.  I wrote  a letter  to  Dr.  Sidney  Marks  and  asked 
him  for  that.  Is  is  the  same  report,  as  I understand  it,  which  has 
been  around  for  many  months,  and  as  I indicated  before,  he  had 
written  back  on  December  29  saying,  in  effect,  that  that  statement 
was  premature,  that  Dr.  Liverman  was  not  in  a position,  evidently, 
to  know,  and  other  developments  had  occurred,  so  that  it  would  be 
delayed  before  it  could  be  made  available. 

Mr.  Rogers.  I understand  you  had  two  workers,  a Sanders  and  a 
Brodsky. 

Dr.  Mancuso.  That  is  right. 

Mr.  Rogers.  One  of  them,  I believe,  was  critical  of  your  work, 
but  I am  not  sure  of  the  details.  Could  you  just  tell  us  briefly  about 
that  situation  and  why  they  left  your  project?  Are  they  competent 
scientists  and  statisticians? 

Dr.  Mancuso.  That  is  right.  Dr.  Alan  Brodsky  was  a health 
physicist,  and  a very  good  health  physicist.  He  was  formerly  with 
the  University  of  Pittsburgh  when  I was  there.  He  was  very  helpful 
in  the  development  of  the  study  in  its  early  years,  and  he  left 
purely  for  his  own  personal  professional  reasons.  It  had  nothing  to 
do  with  any  relationship  on  our  project.  I think  he  left  our  project 
with  considerable  reluctance.  He  was  very  much  interested  in  the 
project,  but  he  was  making  a change  at  the  University  of  Pitts- 
burgh in  his  professional  status,  and  he  was  doing  other  work 
relative  to  teaching  and  also  relative  to  consultant  work. 

So,  basically,  the  number  of  years  that  Dr.  Brodsky  was  with  us 
was  a much  shorter  period  of  time,  and  the  fact  that  he  left  bore 
no  relationship  to  our  finding  in  any  way. 

Dr.  Sanders  is  an  actuarial  expert  who  began  with  me  on  the 
project  in  early  years,  who  was  extremely  helpful,  and  I have 
commended  him  highly  for  the  remarkable  work  that  he  developed 
relative  to  developing  the  data  and  organizing  the  data.  The  differ- 
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ences  of  opinion  between  Dr.  Sanders  and  I occurred  in  the  last  few 
years  of  our  project,  in  which  Dr.  Sanders  felt  very  strongly  and 
definitely  that  tne  findings  were  negative,  and  was  pressing  me 
very  hard  to  publish  the  negative  findings,  and  I insisted  that  this 
should  not  be  so,  and  he  went  over  my  head  and  circulated  certain 
documents  relative  to  that. 

Be  that  as  it  may,  I had  brought  in  Dr.  Stewart  and  George 
Kneale  in  May  of  1976,  and  during  the  summer  of  1976,  as  you  will 
find  in  the  attachment,  July  27,  1976— there  is  an  attachment,  the 
letter  addressed  by  Mr.  George  Kneale  to  Dr.  Sanders  [see  p.  669],  in 
which  George  Kneale  provides,  an  analysis  which  says,  in  effect, 
that  the  interpretation  of  the  analysis  Dr.  Sanders  was  conducting 
was  inappropriate,  that  if  you  had  a certain  amount  of  radiation  it 
would  reduce  the  risks  of  dying  by  42  percent. 

This,  of  course,  confirmed  by  strong  reservations  relative  to  the 
inappropriateness  of  publishing  a negative  finding,  and  this  led  to 
a break  between  myself  and  Dr.  Sanders.  At  the  same  time,  I was 
able  to  elicit  the  support,  get  the  professional  help,  fortunately,  of 
Dr.  Stewart  and  George  Kneale.  They  continued  the  analysis  and 
identified  that  in  fact  the  data  was  not  negative  but  was  positive, 
that  there  were  positive  findings,  and  then  they  proceeded  to  iden- 
tify certain  reasons  why,  as  Dr.  Stewart  indicated  earlier,  why 
there  were  certain  relationships  between  the  radiation  dose  be- 
tween the  dead  and  the  alive  which  was  misleading  to  my  former 
actuarial  consultant. 

Mr.  Rogers.  As  I understand  it,  then,  you  had  no  difficulty  with 
the  AEC  as  long  as  you  had  negative  findings.  But,  as  soon  as  you 
had  a positive  finding,  your  contract  was  terminated  and  has  been 
given  to  other  people. 

Dr.  Mancuso.  I feel  that  it  is  a matter  of  record.  It  would  be  just 
a remarkable  coincidence  if  one  wants  to  term  it  as  a coincidence, 
that  in  all  the  years  in  which  the  project  reports  .were  negative,  the 
most  elaborate,  cordial  relationships  existed.  They  did  not  threaten 
me  in  any  way.  They  did  not  consider  discontinuing  the  project  in 
any  way.  Everything  was  moving  along  just  fine.  In  the  summer  of 
1974,  things  seemed  to  change,  and  I think  they  sensed  at  that 
time  that  maybe  the  project,  with  continued  analysis,  we  would 
also  find  positive  results  like  Dr.  Sam  Milham  had,  and  sure 
enough,  we  did,  but  I think  they  were  anticipating  their  needs  for 
the  future  years,  and  made  plans  accordingly.  I was  not  privy  to 
what  plans  they  had,  and  I cannot  say.  I can  think  and  believe 
what  motivated  them,  but  I could  not  positively  say  what  they 
actually  said  during  those  meetings. 

Mr.  Rogers.  Did  they  ever  have  your  studies  reviewed  as  long  as 
the  results  were  negative? 

Dr.  Mancuso.  That  is  a very  good  point.  I was  thinking  about 
that  the  other  day,  and  you  know,  that  is  a remarkable  thing.  All 
through  the  years  when  we  had  these  negative  findings,  they  had 
never  convened  an  independent  panel  to  say,  Dr.  Mancuso,  we 
don’t  think  that  your  findings  are  really  negative,  we  are  going  to 
convene  an  expert  panel  to  find  out  why  they  are  negative. 

They  never  did  that,  but  they  tried  to  dp  that  when  they  became 
positive.  It  is  equally  important  when  it  is  negative,  particularly  if 
you  are  coming  up  with  a false  negative  project.  Negative  makes  it 
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doubly  important  that  we  not  mislead  society,  or  mislead  the  scien- 
tific community. 

Mr.  Rogers.  If  your  findings  are  justified,  would  it  perhaps  ne- 
cessitate a review  of  the  radition  safety  standards  now  required 
throughout  the  nuclear  industry? 

Dr.  Mancuso.  Yes,  Mr.  Chairman,  I do  believe  so.  I do  believe 
that  this  experience  leads  us  to  the  observation  that  there  is  a 
marked  increase  relative  to  the  risk  of  getting  radiation-induced 
cancer  far  greater  than  anyone  had  noticed  before,  and  that  the 
limits  relative  to  standards  should  be  lowered,  and  steps  should  be 
initiated  to  bring  together  a convening  of  the  scientific  groups  to 
exchange  views  relative  to  this,  to  see  what  could  be  done  relative 
to  moving  downward  the  standards  on  radiation. 

Mr.  Rogers.  Fron  your  experience,  do  you  think  you  can  get  an 
unbiased  report  from  an  in-house  study? 

Dr.  Mancuso.  I am  sorry  to  say  no.  I severely  resent  the  idea 
that  all  during  these  years  that  I was  conducting  this  project  as  an 
independent  investigator— I have  been  approached  because  of  my 
so-called  pioneering  effort  in  industrial  epidemiology — that  while 
the  progress  report  was  negative,  it  was  perfectly  all  right  to  have 
this  project  at  the  University  of  Pittsburgh,  and  I as  an  independ- 
ent investigator.  What  changed  my  independent  status?  Under 
what  basis  was  I no  longer  the  independent  scientist  who  was  able 
to  conduct,  conceive  this  project,  and  carry  it  out  for  so,  many 
years? 

It  happened  in  the  summer  of  1974.  There  was  no  indication 
prior  to  that  time,  and  I see  absolutely  no  reason  on  the  basis  of 
whatever  they  have  advanced,  publicly,  privately,  or  in  the  press, 
to  substantiate  different  findings. 

I want  to  remind  you  again  that  it  was  in  the  summer  of  1974 
that  Dr.  Liverman,  in  response  to  a letter  specifically  addressed  to 
him  by  Secretary  Schlesinger,  in  his  reply  to  Dr.  fc.  Z.  Morgan, 
that  he  said,  in  the  summer  of  1974,  because  of  Dr.  Mancuso’s 
imminent  retirement.  He  did  not  state  in  that  letter  and  he  did  not 
include  in  that  letter  anything  about  adverse  peer  review,  and  he 
did  not  give  as  a justification  poor  performance. 

It  would  seem  to  me  that  if  that  was  the  reason,  then  it  would 
have  been  appropriate  for  him  to  have  included  that.  - 

Mr.  Rogers.  Thank  you  for  your  presence  today. 

Dr.  Mancuso.  I have  one  other  point  I would  like  to  make  if  you 
will  permit  me.  ■ 

Mr.  Rogers.  Certainly,  and  I will  say,  if  it  is  possible,  we  hope 
you  will  be  present  during  the  hearings,  because  we  might  want  to 
call  you  back. 

Dr.  Mancuso.  I would  like  to  make  one  point,  and  I have  to  say 
it  more  or  less  in  my  own  defense,  because  one  of  the  arguments 
that  were  used  by  ERDA  in  the  January  8,  1976  memorandum  and 
in  previous  conversations  with  them  was  my  reluctance  to  publish, 
ana  I have  given  the  reason  why  I have  refused  to  publish,  but  I 
would  like  to  bring  to  the  committee’s  attention  a letter  which  I 
obtained  under  the  Freedom  of  Information,  again  by  chance, 
which  shows  a remarkable  inconsistency  relative  to  the  ERDA 
position. 
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ERDA  has  criticized  the  lack  of  publication  of  the  scientific 
reports,  as  in  the  memorandum  of  January  8,  1976,  and  accepted 
this  as  the  main  reason  for  termination  of  the  contract,  yet  ERDA 
as  of  September  29,  1977,  and  I underline  the  year,  1977,  Septem- 
ber 1977,  acknowledged  that  "it  would  have  been  extremely  diffi- 
cult to  conduct  meaningful  analyses  at  an  earlier  time  period." 

A letter  from  Dr.  Walter  Weyzen,  manager  of  Human  Health 
Studies  Program,  Division  of  Biomedical  Research,  to  Ms.  Pat 
Borchman  of  California,  dated  March  29, 1977,  states  on  page  2,  the 
last  paragraph — and  I have  underlined  that,  and  I have  attached 
that  letter  to  the  testimony — 

Most  cancers  have  latency  periods  of  up  to  several  decades.  Consequently,  it 
would  have  neem  extremely  difficult  to  conduct  a meaningful  analysis  at  an  earlier 
time  period. 

This  is  now  a public  acknowledgment  by  ERDA  that  prior  analy- 
sis and  publication  of  such  analyses  would  not  have  been  meaning- 
ful. This  an  acknowledgment  that  prior  analysis  and  publication 
during  the  years  in  which  the  AEC  and  ERDA  repeatedly  urged  me 
to  publish  the  then  negative  findings  of  the  progress  reports  would 
have  been  misleading  to  the  public  and  to  the  scientific  communi- 
ty, as  I stated  in  the  introduction  to  the  final  report  in  1977. 

This  public  acknowledgment  by  ERDA  that  prior  analysis  and 
publication  of  such  analysis  would  not  have  been  meaningful  con- 
tradicts ERDA’s  own  statements  cited  in  a meeting  memo  of  Janu- 
ary 8,  1976,  as  reasons  for  deficiency  of  performance. 

Some  questions  therefore  could  be  raised  as  to  why  the  ERDA 
staff  has  cited  and  accepted  the  poor  publication  reason  as  a reason 
for  the  termination  of  the  research  project. 

Mr.  Rogers.  Thank  you  very  much,  Dr.  Mancuso.  _ 

It  is  now  12:35.  The  committee  will  adjourn  until  2 p.m.,  at  which 
time  we  will  hear  from  the  Department  of  Energy.  Thank  you  for 
your  presence  and  help  to  the  committee.  The  subcommittee  stands 
adjourned  until  2 p.m. 

[Whereupon,  at  12:35  p.m.,  the  subcommittee  was  recessed,  to 
reconvene  at  2 p.m.  of  the  same  day.] 

AFTER  RECESS 

[The  subcommittee  reconvened  at  2 p.m.,  Hon.  Paul  G.  Rogers, 
presiding.] 

Mr.  Rogers.  Dr.  Liverman,  if  you  would  like  to  introduce  your 
colleagues,  your  statement  will  be  made  a part  of  the  record,  and 
you  may  proceed  as  you  like. 
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STATEMENTS  OF  JAMES  L.  LIVERMAN,  PH.  D.,  ACTING  ASSIST- 
ANT SECRETARY  FOR  ENVIRONMENT,  DEPARTMENT  OF 
ENERGY;  ETHEL  S.  GILBERT,  PH.  D.,  BIOSTATISTICS,  PACIFIC 
NORTHWEST  LABORATORY;  AND  GEORGE  B.  HUTCHISON, 
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Dr.  Liverman.  Thank  you,  Mr.  Chairman.  It  is  a pleasure  to  be 
before  the  subcommittee.  I am  sorry  I missed  the  first  meeting. 

I would  like  to  start  by  introducing  my  colleagues:  Mr.  Seymour 
Jablon,  of  the  National  Academy  of  Sciences,  who  is  the  program 
manager  for  the  program  in  Japan  which  is  following  the  survivors 
of  the  atomic  bombings  there.  He  would  be  prepared  to  discuss  that 
in  detail,  if  you  wish. 

On  my  left  is  Dr.  Gilbert,  whom  we  have  heard  about  this 
morning.  On  my  immediate  right  is  Dr.  Walter  Weyzen,  who  is  the 
manager  of  the  Human  Health  Studies  Program  in  the  Depart- 
ment of  Energy.  On  his  right  is  Dr.  George  Hutchison,  of  the 
Harvard  School  of  Public  Health.  On  the  far  right  is  Mr.  Joe 
Seltzer,  from  the  Office  Of  the  Inspector  General  of  the  Department 
of  Energy.  I would  like  to  proceed  with  my  statement,  if  I may. 
Mr.  Rogers.  Certainly. 

Dr.  Liverman.  In  accordance  with  your  letter  of  February  1,  we 
delivered  to  the  subcommittee  staff  this  morning  the  total  records 
of  the  Mancuso  contract  from  1973  onward.  It  constitutes  about  2 
boxes,  something  like  15  volumes  of  material.  As  you  know,  the 
contract  started  in  1964.  The  additional  material  from  1964  - 
through  1972  will  be  made  available  to  the  subcommittee  as  it  may 
wish. 

Mr.  Rogers.  Thank  you.  The  committee  appreciates  it. 

Dr.  Liverman.  I would  like  to  say  that  I joined  the  Atomic 
Energy  Commission  in  November  of  1972,  which  became  ERDA 
and  then  the  Department  of  Energy  October  of  1977.  Thus,  much  of 
the  period  of  the  contract  had  transpired  before  I joined  the 
agency;  nevertheless,  it  is  clear  to  you  that  I am  the  individual 
responsible  for  the  ultimate  decision  to  transfer  the  Mancuso  pro- 
gram. 

The  subject  of  these  hearings,  as  you  so  eloquently  pointed  out 
this  morning,  is  to  address  the  biological  effects  of,  very  low  levels 
of  radiation;  more  specifically,  the  adequacy  of  present  radiation 
protection  guidelines.  We  have  had  much  discussion  about  that  this 
morning.  A comprehensive  review  of  all  currently  available  infor- 
mation on  the  effects  and  a careful  evaluation  of  the  risks  of 
ionizing  radiation  is  contained  in  a recent  report  which  I believe 
the  subcommittee  is  aware  of,  entitled  "Sources  and  Effect  of  Ioniz- 
ing Radiation,"  which  was  put  out  by  the  United  Nations  Scientific 
Committee  on  the  Effects  of  Atomic  Radiation.  It  includes  a consid- 
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erable  amount  of  new  information  which  has  become  available  to 
that  body  since  1972,  when  they  issued  their  last  report. 

I am  pleased  to  say  that  much  of  that  information  was  generated 
by  studies  supported  by  the  Atomic  Energy  Commission  and  its 
successors.  It  is  also  important  to  state  at  this  time  that  the  1977 
reevaluation  of  all  available  information  on  the  effects  of  ionizing 
radiation  has  not  indicated  a need  for  any  significant  reduction  in 
the  guidelines  for  the  protection  of  the  general  public  or  workers  in 
the  nuclear  industry. 

Much  was  said  during  the  January  23  and  24  hearings  before 
this  subcommittee  concerning  risks  to  individuals  exposed  to  low 
levels  of  ionizing  radiation.  I believe  it  is  pertinent  in  the  context 
of  this  hearing  to  address  briefly  one  of  tne  considerations  that  is 
basic  in  evaluating  the  risks  of  low  level  radiation. 

The  evaluation  of  the  risk  of  cancer  or  any  other  somatic  effect 
from  ionizing  radiation  requires  knowledge  of  the  dose-effect  rela- 
tionship. Current  knowledge  of  the  dose-effect  relationship  of  low- 
level  radiation  is  incomplete  and  risk  evaluation  must  be  based  on 
the  extrapolation  of  data  on  the  effect  of  higher  doses  of  radiation 
on  animals  and  man. 

Such  an  analysis  must  take  into  account  the  nature  of  the  associ- 
ation between  exposure  to  radiation  and  the  effect  observed,  inter- 
preted in  the  light  of  existing  knowledge.  Clearly,  then,  the  study 
of  radiation-induced  cancer  in  human  populations  exposed  to  low 
levels  of  radiation,  or  for  that  matter  any  other  environmental 
insult,  is  extremely  complex.  Large  populations  must  be  studied  to 
obtain  an  accurate  incidence  of  cancer.  Few  populations  exist  that 
are  large  enough  to  provide  quantitative  dose-effect  data. 

Other  complications  relate  to  the  long  latency  which  we  have 
talked  about  this  morning  between  insult  and  the  appearance  f 
clinical  evidence  of  damage.  In  fact,  long  latency  complicates 
completeness  of  the  followup  of  these  populations.  One  of  the  cur- 
rent Department  of  Energy-supported  studies  on  the  effect  of  low- 
level  radiation,  in  which  this  subcommittee  has  expressed  a special 
interest,  is  the  Study  of  the  Lifetime  Health  and  Mortality  Experi- 
ence of  Employees  of  AEC  Contractors,  now  renamed  the  Health 
and  Mortality  Study. 

Responsibility  for  this  study  which  was  initiated  in  1964  under 
the  principal  investigator,  Dr.  Mancuso,  was  transferred  to  the  Oak 
Ridge  Associated  Universities  in  1977.  Let  me  outline  the  rationale 
for  the  study,  the  scope  of  the  project  as  conceived,  its  development 
over  the  years,  and  tne  basis  for  my  decision  to  transfer  the  respon- 
sibility for  the  study  elsewhere.  Upon  completion  of  the  testimony, 
and  with  permission  of  the  subcommittee — and  it  is  certainly,  total- 
ly your  decision — there  are  other  individuals  here  who  are  pre- 
pared to  discuss  this  in  detail.  Dr.  Gilbert  has  done  a thorough 
analysis  of  the  mortality  of  the  Hanofrd  workers,  which  you  have 
heard  about  this  morning.  Dr.  Hutchison  will  discuss  the  findings 
by  Dr.  Mancuso  and  coworkers  in  the  light  of  existing  accepted 
knowledge. 

As  stated  earlier,  the  principal  information  available  in  radiation 
exposures  in  humans  stems  from  the  study  of  atomic  bomb  survi- 
vors in  Japan  and  other  studies  which  pertain  to  acute  exposures. 
The  effects  of  chronic  low-level  intermittent  exposures,  which 
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might  be  experienced  by  certain  employees  in  the  nuclear  energy 
industry,  were  predicted  to  be  minimal  and  probably  nondemon- 
strable,  but  were  never  really  documented. 

Thus,  from  time  to  time,  the  question  has  been  raised  and  one 
which  this  subcommittee  again  is  raising,  as  to  the  safety  of  the 
workers  in  the  nuclear  industry,  particularly:  the  health  and  mor- 
tality experience  of  workers  in  this  field.  While  there  have  been 
undocumented  studies  of  employee  groups  within  the  industry,  in 
which  no  detrimental  effects  could  be  detected,  it  seemed  desirable 
to  develop  a more  careful  evaluation  and  documentation  of  the 
health  and  mortality  of  a significant  number  of  workers  over  the 
past  30  years. 

Historically,  a study  of  this  general  nature  was  recommended  by 
the  Atomic  Energy  Commission’s  Advisory  Committee  for  Biology 
and  Medicine  in  1963,  and  then  recommended  by  the  Directors  of 
the  Divisions  of  Biology  and  Medicine  and  Operational  Safety  to 
the  General  Manager  of  the  AEC  in  1963.  It  was  then  taken  to  the 
Commission  itself  for  approval. 

It  was  to  be  a four-part  feasibility  study  that  would  (a)  consider 
whether  existing  professional  techniques  to  study  health  experi- 
ences could  be  readily  and  effectively  used  in  a system  common  to 
all  AEC  contractors;  (b)  consider  whether  or  not  this  system  could 
be  devised  to  bring  together  and  correlate  radiation  measurement 
data  and  health  events  data  such  that  it  might  demonstrate  ad- 
verse health  effects,  if  any,  over  a long  period  of  radiation  expo- 
sure; (c)  evaluate  further  methods  and  procedures  of  uniformity^ 
completeness,  accuracy,  dependability,  and  measurability  that 
could  be  devised  to  allow  the  meaningful  identification  of  health 
events  during  individual's  employment  in  the  industry;  as  well  as 
to  consider  whether  this  process  could  be  instituted  at  a reasonable 
cost;  and  (d)  whether  pertinent  health  events  occurring  between 
the  termination  of  employment  and  the  time  of  death  could  be 
identified  and  correlated  with  sufficient  accuracy  and  frequency  to 
permit  the  drawing  of  any  meaningful  conclusions. 

In  response  to  a request,  the  Commission  approved  the  study, 
and  Dr.  Mancuso,  with  whom  discussions  had  begun,  recommended 
a 1-year  study  to  determine  the  scope  and  dimensions  of  the  inves- 
tigation and  whether  a longer  term  study  would  be  worthwhile.  His 
initial  study,  I believe  he  would  agree,  addressed  the  questions 
concerning  the  long-term  biological  effects  on  populations  exposed 
to  specific  environmental  stresses,  in  this  case,  obviously,  radiation 
being  the  major  concern.  The  questions  raised  were: 

What  kinds  of  industrial  health,  environmental  exposure,  insur- 
ance, and  other  related  data  were  required  to  provide  a sound  basis 
upon  which  to  answer  those  questions? 

What  was  the  quality  and  quantity  of  such  data  currently  availa- 
ble at  selected  installations?  Finally,  could  more  meaningful  epide- 
miological procedures  be  designed  by  supplementing  existing  data? 

A study  was  initiated  on  June  1,  1964.  As  Dr.  Mancuso  has  said, 
the  result  of  that  first  year’s  study  was  to  establish  a 5-year  proj- 
ect, a pilot  program,  in  selected  contractor  atomic  energy  installa- 
tions, to  establish  the  feasibility  of  carrying  out  an  epidemiological 
investigation  correlating  lifetime  health  and  mortality  data  with 
occupational  radiation  exposure. 
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The  facilities  selectedinitially  were  at  the  Hanford  plant,  Wash- 
ington, and  at  Oak  Ridge,  Tenn.  An  additional  objective  was  to 
identify  the  problems,  and  there  were  many,  I am  sure,  and  to 
determine  the  feasibility  of  extending  the  study  to  all  AEC  contrac- 
tor facilities. 

The  program  was  divided  into  three  general  phases: 

One:  Organizing  and  arranging  for  work  to  be  done  by  other 
facilities  and  agencies,  that  is,  other  than  Hanford  and  Oak 
Ridge— planning  -the  statistical  design,  data  abstracting,  and  con- 
version to  magnetic  tape. 

Two:  Data  processing,  programing,  tracing  deaths  of  identified 
workers,  and  obtaining  death  certificates;  and 

Three:  Coding  deaths,  data  processing,  analysis,  presenting  re- 
sults, and  phasing  from  retrospective  into  prospective  protocols. 

In  March  1969,  the  principal  investigator  and  his  colleagues  pre- 
sented their  conclusion  that  the  feasibility  of  conducting  a mean- 
ingful epidemiological  study  had  been  established  in  terms  of  suc- 
cess in  obtaining  a reasonably  accurate  determination  of  the  mor- 
tality and  exposure  status  of  a vast  majority  of  employees  and 
suitable  persons  to  use  as  controls,  that  is,  persons  with  no  known 
occupational  exposures. 

Expansion  of  the  project  to  other  AEC  facilities,  as  recommended 
by  Dr.  Mancuso,  was  not  approved  because  of  relative  budget  prior- 
ities and  the  need  to  focus  this  project  on  the  selected  facilities  in 
the  initial  phases  of  the  study.  Tlie  title  of  the  project  was  changed 
from  “Feasibility  Study  of  the  Correlation  of  Lifetime  Health  and 
Mortality  Experience  of  AEC  and  AEC  Contractor  Employees  With 
Occupational  Radiation  Exposure”  to  “A  Study  of  the  Lifetime 
Health  and  Mortality  Experience  of  Employees  at  AEC  Contrac- 
tors." 

In  June  1969,  Dr.  Mancuso  proposed  that  he  use  not  only  longev- 
ity as  a measure  of  low-level  radiation  effects  in  humans,  but  also 
extend  the  study  to  include  other  physiological  phenomena,  tempo- 
rary, or  long-lasting  disability  or  any  nonspecific  cause  that  re- 
duces the  working  life  of  an  employee.  This  was  not  approved  for 
the  reasons  indicated  above,  mainly  because  of  budget  priorities 
and  the  need  to  focus  the  project  on  mortality. 

Beginning  in  fiscal  year  1972,  the  employee  population  under 
study  was  expanded  to  include  the  Mound  Laboratory. 

In  December  1974,  the  staff  of  the  Division  of  Biomedical  and 
Environmental  Research  recommended  to  me  that  the  study  be 
moved  to  the  Medical  and  Health  Sciences  Division  of  the  Oak 
Ridge  Associated  Universities.  The  reason  for  recommending  such 
a move  to  a new  institution  was  based  on  the  negative  outcome  of  a 
technical  evaluation  of  the  study  and  not  because  of  Dr.  Mancuso’s 
“imminent  retirement.”  Much  has  been  made  in  the  press  and 
elsewhere  of  my  use  of  the  phrase  “imminent  retirement*’  to  refer 
to  the  status  of  Dr.  Mancuso’s  employment.  It  is  clear  to  me  as  a 
result  of  having  reviewed  the  facts  in  detail  that  my  use  of  the 
words  “imminent  retirement”  was  unfortunate,  inappropriate,  and 
perhaps,  even  in  error. 

It  is  equally  clear,  however,  from  the  record  that  the  question  of 
retirement  was  brought  up  by  my  staff  a number  of  times.  In 
particular,  the  December  2,  1974,  memorandum  recommending 
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transfer  of  the  program  specifically  stated  that,  “Dr.  Mancuso 
would  be  65  years  old  in  1977  and  that  termination  of  the  program 
at  his  university  in  1977  prior  to  transfer  should  not  cause  him 
personal  hardships.”  In  fact,  it  was  felt  that  Dr.  Mancuso  would  - 
wish  to  stay  on  as  a consultant  to  the  program,  but  we  felt  he 
should  not  remain  as  the  principal  investigator. 

While  I must  accept  the  responsibility  for  the  unfortunate  use  of 
the  above  words,  this  fact  should  not  cloud  the  much  more  critical- 
ly important  set  of  conditions  which  led  to  the  decision  to  transfer 
the  program.  Some  of  these  were: 

A clear  lack  of  substantive  publications  appearing  in  reference 
journals.  Even  papers  on  Dr.  Mancuso's  methodology  for  analysis 
would  have  been  highly  useful. 

A reluctance  on  Dr.  Mancuso's  part  to  initiate  any  analyses  until 
all  data  collection  was  complete,  a clear  difficulty  in  studies  requir- 
ing massive  data  bases  which  take  a long  time  to  compile.  The 
reason  given  was  that  the  results  might  be  misleading;  however, 
generally,  in  studies  like  this,  it  is  crucial  that  trends,  positive  or 
negative,  get  identified  early  so  as  to  guide  studies  more  directly  as 
one  proceeds.  Related  to  this  point  is  the  accusation,  voiced  by 
some,  of  suppression  of  data.  As  far  as  I,  personally,  am  aware,  no 
results  of  any  project  supported  by  the  Division  of  Biomedical  and 
Environmental  Research  have  been  suppressed  by  personnel  or 
management  of  BER  programs. 

A judgment  by  his  scientific  peers  that  the  work  should  be  limit- 
ed, terminated,  or  another  investigator  selected  to  be  the  principal 
investigator. 

The  need  from  the  agency's  standpoint  is  to  insure  that  the 
records  constituting  this  study  could  be  preserved  for  posterity  and 
be  readied  for  transfer  to  new  program  management. 

Thus,  in  summary,  while  my  use  of  the  phrase  “imminent  retire- 
ment*' was  unfortunate  and  perhaps  overstated,  other  factors  were 
overriding  in  importance  if  effective  management  and  timely  prog- 
ress on  such  an  obviously  important  program  were  to  be  achieved. 

It  seemed  important  that  the  records  be  preserved  for  more  vigor- 
ous study,  not  only  by  Dr.  Mancuso,  but  also  by  the  body  of  scien- 
tists equally  competent  to  carry  out  investigations. 

It  is  the  scientific  validation  of  presumed  facts  that  must  form 
the  cornerstone  of  the  regulations  used  to  insure  safety.  The  com- 
petent scientific  views  of  many  are  to  be  preferred  over  those  of  a 
few.  The  actions  taken  on  this  matter  were  aimed  to  insure  just 
such  scientific  validation  not  only  for  now,  but  for  those  who  may 
wish  to  examine  the  records  in  the  future. 

In  March  1975,  Dr.  Mancuso  was  informed  at  a meeting  at  the 
Energy  Research  and  Development  Administration  headquarters 
thatnis  contract  would  be  extended  through  July  31,  1977,  and 
that  it  would  be  terminated  on  that  date. 

By  memo  of  July  9,  1976,  Dr.  Mancuso  informed  the  members  of 
his  advisory  committee  and  DOE  that,  “Dr.  Alice  Stewart  and 
George  Kneale  began  an  independent  analysis  of  our  study  data  on 
May  27, 1976.” 

In  October  1976,  Dr.  Mancuso  and  coworkers  presented  the  re- 
sults of  their  analysis  of  the  Hanford  data,  conducted  during  that 
year,  to  my  staff.  Thus,  it  was  not  until  some  19  months  after  Dr. 
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Mancuso  was  notified  of  the  ultimate  termination  of  his  contract 
that  we  received  definite  results  of  his  analysis  of  the  Hanford 
data. 

The  results  presented  indicated  an  increased  incidence  of  various 
cancers  at  radiation  exposure  levels  that  were  significantly  below 
those  at  which  effects  had  been  observed  in  other  studies,  such  as 
those  of  the  survivors  of  the  atomic  bombs  in  Japan. 

My  staff  urged  Dr.  Mancuso  at  that  time  to  subject  these  find- 
ings to  a peer  review  (jpoup.  About  that  time,  I requested  that  a 
group  of  four  experts,  in  the  fields  of  radiation  epidemiology  and 
biostatistics,  review  the  study  of  the  Hanford  workers.  Also,  when 
Dr.  Mancuso’s  final  report  of  this  study  became  available,  I again 
requested  expert  opinion.  One  of  the  four  experts  who  participated 
in  these  reviews  is  Dr.  Hutchinson,  Harvard  University,  School  of 
Public  Health,  who  is  present  today  to  answer  any  technical  ques- 
tions that  your  subcommittee  may  nave. 

During  the  past  several  years,  scientists  at  the  Pacific  Northwest 
Laboratories  have  also  been  involved  in  analyzing  the  Hanford 
data.  The  principal  investigator,  Dr.  Ethel  Gilbert,  of  the  Battelle 
Pacific  Northwest  Laboratories,  is  here  today  and  is  prepared  to 
discuss  her  findings  on  the  Hanford  workers.  This  study  has  been 
carried  out  independently  of  Dr.  Mancuso. 

In  summary,  I would  like  to  state  that  the  possibility  of  certain 
somatic  effects  of  low  levels  of  irradiation  cannot  be  excluded.  On 
the  other  hand,  aside  from  cytologic  and  cytogenetic  abnormalities, 
the  pathological  significance  of  which  is  unknown,  no  radiation 
injuries  have  been  established  in  man  under  exposure  conditions 
compatible  with  current  radiation  protection  guidelines.  While  cur- 
rently accepted  radiation  protection  guidelines  cannot  be  shown  to 
provide  absolute  safety,  I believe,  based  on  current  knowledge,  that 
they  do  provide  adequate  assurance  for  the  protection  of  workers 
and  the  general  public. 

I am  sure  that  the  members  of  this  subcommittee  are  aware  that, 
recently,  serious  allegations  have  been  raised  with  regard  to  DOE’s 
management  of  the  contract  with  the  University  of  Pittsburgh. 
When  such  a letter  implying  improper  management  was  received 
by  the  Secretary,  it  was  sent  to  me  for  response.  I immediately 
drafted  a memorandum  to  the  Inspector  General  in  which  I said, 
“This  is  one  I cannot  touch.  You,  sir,  should  do  this.”  The  Inspector 
General,  as  you  are  aware  from  the  legislation  creating  the  Depart- 
ment of  Energy,  is  a totally  independent  office  within  the  agency. 
He  reports  only  to  the  Secretary  and  to  the  Congress,  and  is 
responsible  to  no  one  else,  and  I felt  that  I could  do-  nothing  less 
than  to  subject  the  total  flies  available  in  my  organization  to 
whatever  examination  was  felt  necessary  to  clarify  the  charges. 

That  completes  my  prepared  testimony,  Mr.  Chairman.  I will  be 
glad  to  respond  to  any  questions  you  have,  or  if  you  prefer,  the 
other  members  of  the  panel  can  present  their  material,  and  we  will 
proceed  as  you  may  wish. 

Mr.  Rogers.  I think  we  could  hear  from  the  other  witnesses  and 
then  have  questions. 

Dr.  LivERNfAN.  Mr.  Chairman,  whom  would  you  like  to  hear 
from? 

Mr.  Rogers.  Whomever  you  decide. 
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Dr.  Liverman.  Dr.  Gilbert? 

STATEMENT  OF  ETHEL  S.  GILBERT,  PH.  D. 

Dr.  Gilbert.  I initially  became  involved  in  this  study  as  a result 
of  Dr.  Milham’s  positive  findings.  Because  these  were  in  conflict 
with  the  conclusions  of  reports  of  Mancuso  and  Sanders,  we  were 
asked  to  reevaluate  the  data.  This  effort  gradually  expanded  from 
the  initial  proportional  mortality  analysis— this  was  referred  to  by 
Dr.  Milham— to  a more  definitive  population-based  analysis.  There 
are  advantages,  I think,  to  conducting  this  analysis  at  Battelle, 
since  we  have  ready  access  to  persons  who  are  knowledgeable 
about  the  exposure  and  occupational  data. 

In  my  testimony  today,  I will  be  reporting  on  the  results  of  this 
latter  population-based  analysis,  and,  to  keep  this  reasonably  brief, 
I will  be  omitting  many  details  which  are  included  in  my  written 
testimony  [see  p.  643].  I would  be  glad  to  elaborate  on  any  specific 
points  in  which  you  are  interested.  I would  also  be  glad  to  com- 
ment on  the  discrepancies  between  the  results  and  conclusions  of 
mystudy  and  those  of  others  who  have  analyzed  these  data. 

The  Hanford  mortality  study  was  originally  designed  as  a popu- 
lation-based study;  that  is,  data  files  have  been  mainUuned  on  all 
Hanford  workers,  including  survivors,  in  order  that  mortality  data 
can  be  related  to  the  population  at  risk.  Since  this  approach  is 
generally  considered  to  provide  more  reliable  results  than  an  anal- 
ysis in  which  only  deaths  are  considered,  as  is  the  case  in  both  the 
Mancuso-Stewart  analysis  and  also  in  the  Milham  analysis,  we  felt 
that  we  should  utilize  the  data  on  survivors.  We  have  analyzed  this 
data  in  two  different  ways.  First,  to  provide  a certain  perspective, 
we  have  compared  the  death  rates  of  Hanford  workers  with  those 
of  the  U.S.  population.  Second,  we  have  tried  to  relate  the  death 
rates  of  Hanford  workers  to  the  radiation  exposure  they  have 
received. 

In  carrying  out  the  first  type  of  analysis,  we  calculate  quantities 
called  standardized  mortality  ratios,  or  SMR’s,  as  they  are  some- 
times called.  An  SMR  is  the  number  of  deaths  observed  in  the 
population' of  interest  expressed  as  a percentage  of  the  number  of 
deaths  that  one  would  expect  if  U.S.  rates  prevailed,  taking  age 
and  calendar  year  into  account. 

Some  of  these  SMR’s  for  major  causes  are  presented  in  table  2 of 
my  written  testimony.  The  group  of  greater  interest  are  the  longer 
term  Hanford  workers,  that  is,  those  who  have  worked  there  for 
more  than  2 years.  This  group  will  include  most  of  the  workers 
who  have  the  higher  exposures.  The  number  of  deaths  observed 
from  all  causes  is  just  76  percent  of  what  one  would  expect,  based 
on  U.S.  statistics.  Probably  this  should  be  increased  by  5 percent  or 
so  to  allow  for  deaths  that  have  been  missed  by  the  Social  Security 
Administration. 

This  low  SMR  is  actually  pretty  typical  of  a population  employed 
in  a clean  industry.  Factors  such  as  pre-employment  screening, 
medical  surveillance  programs,  health  insurance,  and,  simply,  the 
more  favorable  standard  of  living  that  goes  with  being  employed 
tend  to  result  in  lower  death  rates  for  employed  persons  than  those 
for  the  general  population.  These  factors  tend  to  affect  noncancer 
causes  more  than  they  affect  a disease  such  as  cancer. 
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For  this  reason,  if  you  are  only  looking  at  deaths  and  looking  at 
them  proportionately,  that  is,  the  proportion  of  deaths  due  to  a 
particular  cause  or  causes,  cancer  can  appear  high.  The  SMR  for 
cancer  in  this  population  is  higher  than  for  certain  noncancer 
causes.  Cancers  are  about  85  percent  of  what  one  would  expect,  but 
it  is  still  well  below  the  normal  100;  again,  this  is  quite  typical  of 
an  employed  population. 

We  also  calculated  standardized  mortality  ratios  for  a number  of 
specific  cancers  which  are  included  in  table  3.  There  is  quite  a 
range  in  these  SMR’s,  mostly  due  to  random  variation.  There  are 
no  specific  cancers  which  are  significantly  higher  than  100.  It  is,  I 
think,  particularly  interesting  that  leukemia  and  lung  cancer  are 
both  significantly  under  100.  These  are  cancers  that  have  been 
associated  with  radiation  exposure.  I will  turn  now  to  our  exposure 
analysis,  which  is  probably  more  meaningful  as  far  as  determining 
the  effect  of  radiation  per  se. 

The  goal  of  this  analysis  was  to  compare  death  rates  for  those 
workers  with  the  highest  radiation  exposures  to  a group  as  compa- 
rable as  possible  with  respect  to  everything  but  radiation  exposure. 
For  this  reason,  we  restricted  this  analysis  first  to  workers  who 
had  been  employed  for  at  least  2 years,  and  also  to  workers  whose 
employment  period  extended  beyond  1960.  This  group  includes 
nearly  all  of  the  higher  exposures. 

We  did  not  use  U.S.  data  at  all  in  this  analysis.  We  did  calculate 
observed  and  expected  deaths,  but  this  time  the  expected  deaths 
are  the  number  of  deaths  that  would  be  expected  if  radiation  had 
no  effect  in  this  population.  The  results  of  this  analysis  are  pre- 
sented in  table  4. 

The  interpretation  of  these  results  is  that,  looking  at  the  two 
highest  categories,  if  radiation  is  having  an  effect,  one  will  find 
that  the  observed  deaths  exceed  the  expected  deaths.  If  radiation  is 
having,  no  effect,  the  observed  and  expected  deaths  should  be 
nearly  equal. 

We  controlled  this  analysis  for  such  factors  as  age,  occupation, 
and  calendar  year.  Dr.  Stewart  is  quite  right  that  factors  such  as 
age  could  be  different  for  different  exposure  groups,  so  it  is  very 
important  that  an  analysis  be  controlled  for  some  of  these  factors, 
and  we  did  do  this. 

There  are  two  specific  cancers  which  do  exhibit  a significant 
positive  correlation  with  radiation  exposure.  These  are  multiple 
myeloma  and  cancer  of  the  pancreas.  These  inferences,  however, 
are  based  on  quite  a small  number  of  deaths.  Certainly,  the  hy- 
pothesis that  some  of  these  deaths  have  beeit  caused  by  radiation 
exposure  has  to  be  given  very  serious  consideration.  However,  I do 
not  think  that  we  can  rule  out  completely  the  possibility  that  pre- 
Hanford  exposures  or  other  factors  in  the  Hanford  environment 
might  also  play  a role  in  these  deaths. 

For  the  remaining  specific  cancers,  the  observed  deaths  never 
exceed  the  expected  by  more  than  a fraction  of  a death.  Examining 
cancer  in  totality,  there  are  26  \ deaths  observed  compared  with 
slightly  less  than  30  expected  in  the  higher  exposure  group.  Thus 
the  overall  death  rate  in  cancer  from  those  witn  higher  exposures 
is  no  greater  than  for  a comparable  group  of  workers  with  lower 
exposures. 
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For  all  causes  of  death,  death  rates  are  slightly  lower  for  those 
with  a higher  exposure,  although  this  difference  is  not  significant. 

In  conclusion,  1 would  like  to  note  that  this  is  an  ongoing  study, 
and  I will  second  the  comment  that  Dr.  Milham  made  that  I think 
it  is  extremely  important  that  we  continually  reevaluate  the  evi- 
dence as  additional  mortality  data  become  available  to  us. 
[Testimony  resumes  on  p.  656.] 

[Dr.  Gilbert’s  prepared  statement  follows:] 
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ETHEL  $.  GILBERT 
BATTELLE 
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The  Hanford  plant,  which  is  located  in  southeastern  Washington,  was 
established  In  the  early  forties  as  an  Installation  for  plutonium  production. 
Many  of  the  workers  employed  by  the  various  contractors  hold  jobs  Involving 
some  exposure  to  radiation.  Yearly  records  of  this  exposure,  obtained 
from  dosimeter  readings,  as  well  as  occupational  data,  are  maintained  for 
all  employees.  Mortality  data  are  obtained  by  having  the  Social  Security 
Administration  periodically  search  their  records  for  deaths  of  persons 
Identified  In  the  personnel  rosters  of  Hanford  contractors. 

For  the  past  two  and  a half  years,  I have  been  Involved  In  the  analysis 
of  the  Hanford  data.  In  this  presentation  I will  concentrate  on  discussing 
the  major  results  of  this  analysis.  Since  our  conclusions  differ  from 
those  of  others  who  have  analyzed  this  data  (Mancuso,  Stewart  and  Kneale  [6], 
and  Milham  [10]),  I will  try  to  Indicate  some  of  the  ways  in  which  our 
methods  and  results  differ  from  theirs. 


METHOD  OF  ANALYSIS 


A major  difference  in  our  approach  at  Battel le  is  that  we  have  done 
a population-based  analysis  rather  than  a retrospective  or  proportional 
analysis.  In  a population  analysis,  one  Identifies  a group  of  individuals 
and  follows  them  for  a prolonged  period  of  time  to  observe  when  they  die 
and  the  extent  to  which  they  die  of  specific  diseases.  In  the  retrospective 
approach,  one  considers  only  the  deaths  (without  relating  them  to  the 
population  at  risk)  and  examines  the  relative  numbers  dying  of  cancer  or 
other  causes  of  interest. 

The  example  given  in  Table  1 illustrates  the  two  approaches  and  also 
demonstrates  a potential  difficulty  In  Interpreting  proportional  analysis. 

In  this  example,  we  assume  that  there  are  1000  persons  at  risk  in  Group  1 
and  200  at  risk  In  Group  2.  (For  simplicity  we  assume  that  the  groups 
are  similar  with  respect  to  age  and  other  important  variables.)  Using 
these  denominators,  It  is  clear  that  the  two  groups  have  identical  cancer 
death  rates,  but  that  the  death  rate  from  causes  other  than  cancer  is 
higher  in  Group  1 than  In  Group  2,  However,  in  a proportional  analysis, 
these  denominators  are  not  used.  Rather,  the  proportions  of  deaths  due 
to  cancer  are  examined  and  compared  for  the  two  groups.  Since,  In  Group  1, 
100  of  400  deaths,  or  25% , are  due  to  cancer,  whi-le  In  Group  2,  20  of 
.60  deaths,  or  33-1/3%  are  due  to  cancer,  we  could  be  led  to  the  conclusion 
that  Group  2 has  excess  cancer  when  In  fact  the  cancer  rates  are  identical 
In  the  two  groups. 
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TABLE  1.  Example  Illustrating  possibility  of  false 
impressions  created  by  a retrospective  or 
proportional  analysis  as  opposed  to  a 
population  based  analysis. 
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Ttfs  1$  one  of  the  difficulties  In  both  the  Hllham  and  the  Mancuso, 
Stewart  and  Kneale  (MSK)  analyses.  In  the  Hllham  analysis.  It  Is  not 
higher  Hanford  cancer  death  rates  but  lower  noncancer  death  rates  than 
the  corresponding  rates  for  the  general  population  of  Washington  State 
that  result  In  a higher  proportion  of  cancer  deaths.  In  the  MSK  analysis, 
as  we  shall  see,  Hanford  workers  with  lower  or  no  exposures  have  higher 
death  rates  from  various  noncancer  causes  than  do  more  highly  exposed 
workers,  causing  cancer  to  appear  proportionally  excessive  for  the  latter 
group  In  their  analysis.  Although  results  are  not  generally  expressed 
as  proportions  In  the  MSK  analysis,  this  bias  affects  many  of  their  results 
since  deaths  In  their  analysis  are  not  related  to  the  population  at  risk. 


COMPARISON  WITH  U.S.  MORTALITY 


The  Hanford  data  has  been  analyzed  In  two  ways.  The  analysis  that  I 
will  emphasize  In  this  presentation  Is  one  In  which  death  rates  are  related 
to  exposure  status.  However,  to  provide  perspective  on  the  magnitude  of  the 
death  rates,  the  rates  for  Hanford  workers  are  also  compared  with  those  of 
the  U.S.  population.  To  carry  out  this  comparison,  we  calculate  standard- 
ized mortality  ratios  (SMRs),  which  Indicate  in  percentage  form  the  ratio 
of  deaths  observed  In  the  population  under  consideration  to  the  deaths 
expected  In  the  same  population  If  U.S.  rates  prevail  (100  x observed 
deaths  t expected  deaths).  Expected  deaths  are  calculated  In  a way  that  takes 
the  age  and  calendar  year  distribution  of  the  population  of  Interest  Into 
account. 

The  Interpretation  of  absolute  SMRs  Is  conditioned  by  ^ selective  bias 
known  as  the  "healthy  worker  effect."  Typically,  employed  populations 
exhibit  low  SMRs  [9  ] since  persons  considered  poor  health  risks  are  screened 
out  during  preemployment  examinations.  In  the  case  of  Hanford  workers, 
health  may  also  have  been  favorably  affected  by  the  availability  of  excel- 
lent health  Insurance  and  medical  surveillance  programs  long  before  they 
became  widespread  In  the  Industry.  Some  deaths  may  also  be  missed  by  the 
Social  Security  Administration.  (One  estimate  orthe  percentage  of  deaths 
missed  In  this  manner  Is  6%  [12].  For  these  reasons,  low  SMRs  are  not 
interpreted  to  signify  protective  effects  of  exposure  factors.  On  the 
other  hand,  low  SMRs  are  not  compatible  with  Important  adverse  effects,  and, 
taken  at  face  value,  mean  that  those  employed  groups  may  have  prospered  from 
a health  standpoint  under  their  conditions  of  employment. 

It  is  Important  to  note  also  that  the  healthy  worker  effect  is  typically 
of  lesser  magnitude  for  cancer  than  for  most  other  causes  of  death  [4,  9], 

The  factors  responsible  for  the  healthy  worker  effect  do  not  have  the  same 
impact  on  cancer  as  on  many  other  diseases.  This  differential  effect  becomes 
especially  important  in  interpreting  proportional  mortality  analyses.  In 
an  analysis  such  as  Mflham  has  carried  out,  a reduction  in  mortality  from 
causes  other  than  cancer  inevitably  Increases  the  proportion  of  cancer 
deaths. 
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In  Table  2,  SMRs  are  presented  for  a few  major  cause  of  death  categories. 
Only  white  males  employed  prior  to  1965  are  Included  In  the  analysis  with 
workers  employed  less  than  two  years  considered  separately  from  longer  term 
workers. 

The  number  of  observed  deaths  occurring  In  Hanford  white  males  employed 
at  least  two  years  Is  75*  of  what  would  be  expected  based  on  age-calendar 
year  specific  rates  for  U.S.  white  males.  The  SMR  for  malignant  neoplasms 
for  this  group  Is  85*.  Both  these  results  are  quite  compatible  with  the 
"healthy  worker  effect"  discussed  earlier,  For  the  short  term  workers  the 
all-cause  SMR  Is  86X,  higher  than  for  the  longer  term  workers.  This  dif- 
ference Is  due  to  deaths  from  noncancer  causes  since  the  cancer  SMRs  are 
similar  for  short  and  long  term  workers.  Since  nearly  all  the  higher  exposures 
are  found  in  the  longer  term  Hanford  workers,  the  deficiency  of  deaths  from 
noncancers  for  this  group  will  cause  cancer  to  appear  elevated  among  those 
with  higher  exposures  In  a proportional  analysis  such  as  that  undertaken  by 
Mancuso,  Stewart,  and  Kneale. 

In  Table  3,  SMRs  for  several  specific  cancer  types  are  presented.  The 
wide  range  of  SMRs  is  at  least  partially  due  to  random  fluctuation.  None 
of  these  SMRs  are  significantly  greater  than  100,  and  only  cancer  of  the 
lung  and  leukemia  are  significantly  less  than  100  (p  < .05).  It  Is  parti- 
cularly interesting  that  the  SMR  for  leukemia  Is  so  low  since  this  is  the 
cancer  that  has  been  most  strongly  associated  with  radiation  exposure  In 
other  studies  [2,3,13]. 

The  above  analysis  provides  no  evidence  of  excess  mortality  from  cancer 
or  any  other  cause  In  the^  Hanford  population.  However,  to  adequately 
investigate  the  role  of  radiation  exposure,  the  relationship  between  mortality 
and  exposure  data  must  be  examined  at  greater  length. 


RADIATION  EXPOSURE  DATA 

Figure  1 shows  the  distribution  of  doses  accumulated  through  1973  for 
12,678  white  males  employed  at  Hanford  at  least  two  years.  The  distribution 
Is  highly  skewed,  reflecting  the  fact  that  the  predominant  exposure  for 
most  Hanford  employees  Is  natural  background  radiation  (typically  about 
.1  rem  per  year)  while  a relatively  small  number  receive  occupational 
exposure  on  a regular  basis  (in  the  range  of  1 to  4 rem  per  year).  With 
data  as  skewed  as  this,  means  and  t-tests  are  generally  considered  to  be 
Inappropriate  since,  unless  sample  sizes  are  very  large,  one  or  two  large 
doses  can  greatly  Inflate  the  mean  and  exaggerate  significance  levels 
obtained  from  the  t-statistic.  One  difficulty  with  the  MSK  analysis  Is 
that  it  uses  the  mean  and  t test  frequently  with  sample  sizes  that  are 
unduly  small  for  the  radiation  dose  distribution. 
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TABLE  2,  Observed  deaths,  expected  deaths  and  Standardized 
Mortality  Ratios  (SMRs ) for  major  causes  of  death 
in  white  males  grouped  by  length  of  employment. 


■ Length  of  Employment 

<2  Years 2+  Years 
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Violence  (300-999) 

243 

222.9 

109 
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^International  Classification  of  Diseases  (ICD)  codes. 

cExpected  deaths  and  SMRs  are  corrected  for  those  deaths  with  no  certificates 
on  the  assumption  that  the  distribution  of  causes  is  similar  for  those  with 
and  without  certificates. 
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TABLE  3 . Observed  deaths,  expected  deaths  and  Standardized 
Mortality  Ratios  (SMRs)  for  specific  cancer  types 
In  white  males  grouped  by  length  of  employment. 


All  Malignant  Neoplasms  (M.N.)  (140-209)b 
M.N.  of  Buccal  Cavity  and  Pharynx  (140-149) 
M.N.  of  Esophagus  (ISO) 

M.N.  of  Stomach  (151) 

M.N.  of  Large  Intestine  (153) 

M.N.  of  Rectum  (154) 

M.N.  of  Liver  (155,  156) 

M.N.  of  Pancreas  (157) 

M.N.  of  Larynx  (161) 

M.N.  of  Lung  (162) 

M.N.  of  Prostate  (185) 

M.N.  of  Kidney  (189.0) 

M.N.  of  Bladder  (188,  189.1-189.9) 

M.N.  of  Skin  (172.  173) 

M.N.  of  Brain  (191,  192) 

M.N.  of  Thyroid  (193) 

M.N.  of  Bone  (170) 

Leukemia  (204-207) 

M.N.  of  Other  Ljmjphatlc  and  Hematopoietic 
Tissue  (200-203,  208,  209) 


Length  of  Employment 
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SMR 
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. .*&-•-  . 
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487.7 

85 

6 

12.6 

48 

18 

17.0 
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8 

8.7 

92 

11 

11.9 

93 

17 

27.8 

61 

23 

33.3 

69 

23 

33.5 

69 

44 

43.6 

101 

6 

15.0 

40 

13 

19.0 

68 

12 

10,7 

112 

7 

13.6 

51 

27 

20,7 

130 

28 

28.1 

100 

5 

8.8 

57 

5 

7.9 

63 

93 

101.5 

92 

115 

147.7 

78 

24 

24.0 

100 

25 

27.8 

90 

9 

9.0 

100 

13 

12.5 

104 

5 

11.9 

42 

10 

14.9 

67 

5 

6.7 

75 

8 

9.5 

84 

11 

11.5 

96 

17 

16.7 

102 

(2)c 

(0.8) 

250 

(0) 

(1.3) 

0 

(0) 

(2.5) 

0 

(2) 

(3.1) 

65 

9 

16.1 

56 

10 

21.6 

46 

18 

22.2 

81 

33 

31.5 

105 

51 

44.3 

115 

47 

60.0 

78 

Other  M.N.  (Residual) 

a^xpected  deaths  are  calculated  from  age-calendar  year-specific  mortality  rates  for  U.S.  white 
males,  1945-1967.  For  cancer  of  the  lung,  leukemia  and  M.N.  of  other  lymphatic  and  hemato- 
poietic tissue,  U.S.  data  for  1945-1973  are  used. 

&ICD  codes. 

CQbserved  or  expected  death  values  less  than  5 are  enclosed  In  brackets. 
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FIG.  1.  DISTRIBUTION  OF  CUMULATIVE  DOSES  FOR  WHITE  MALE  WORKERS  EMPLOYED  AT 
LEAST  TWO  YEARS 
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Radiation  exposure  1$  correlated  with  a number  of  variables  that  may 
also  affect  mortality.  None  of  these  are  adequately  accounted  for  in  the 
analysis  of  Mancuso  et  al.  Calendar  year,  In  particular,  Is  very  highly 
correlated  with  exposure--partly  because  few  doses  of  much  magnitude  (over 
1 rem)  were  received  In  the  early  days  at  Hanford,  and  partly  because  it 
takes  a number  of  years  to  accumulate  a substantial  dose.  This  Is  especially 
Important  with  respect  to  lung  cancer  since  U.S.  rates  from  this  cause 
have  nearly  doubled  between  1950  and  1970  [11 J.  Most  of  the  higher  exposures 
were  received  by  workers  In  a few  specific  occupations,  all  classified 
as  craftsmen  or  operators.  These  workers  may  have  smoking  habits*  and 
occupational  exposures  (other  than  radiation)  which  differ  from  the  remainder 
of  the  Hanford  population.  Since  it  has  been  demonstrated  that  occupation 
and  Its  associated  socioeconomic  status  can  affect  mortality  [12],  It  Is 
Important  to  consider  this  factor  In  our  analysis.  Finally,  length  of 
employment  Is  related  to  both  exposure  and  mortality  patterns  as  discussed 
in  the  previous  section. 


EXPOSURE  ANALYSIS 


An  objective  in  this  analysis  is  to  compare  workers  with  higher 
exposures  to  other  workers  who  are  as  similar  as  possible  in  every  respect 
except  for  their  level  of  radiation  exposure.  For  this  reason,  the 
exposure  analysis  is  limited  to  7729  white  males  who  were  employed  at 
Hanford  at  least  two  years  and  whose  employment  period  extends  beyond 
January  1,  1960.  Of  the  2778  men  with  total  doses  exceeding  5 rem,  only 
77  (2.8%)  fail  to  meet  these  criteria  while  just  3 (.2%)  of  the  1211  men  with 
total  doses  exceeding  15  rem  are  excluded  from  this  group. 

The  basic  method  of  analysis  Is  to  categorize  all  active  workers  at 
a given  time  and  then  compare  the  subsequent  mortality  experience  of  the 
■various  exposure  groups.  Only  past  exposure  for  a stated  time  is  Included 
since  future  exposure  would  be  correlated  with  survl val--that  Is,  the  longer 
one  survives  the  more  opportunity  one  has  to  accumulate  exposure.  Exposures 
are  categorized  In  1960  and  again  in  1965.  A more  extensive  description 
of  the  method  has  been  presented  previously  [5]. 

The  four  exposure  groups  selected  are  workers  having  total  doses  less 
than  2 rem,  2-5  rem,  5-15  rem,  and  15  or  more  rem.  The  Mantel-Haenszel 
method  [7]  is  used  to  calculate  expected  deaths.  That  Is,  the  combined 
experience  of  all  four  groups  is  used  to  calculate  the  number  of  deaths 
expected  In  each  dose  group  if  mortality  rates  are  not  affected  by 
radiation  exposure.  Rates  for  the  U.S.  population  are  not  used  here.  The 
calculation  of  expected  deaths  is  done  in  a way  that  adjusts  for  age  (in 


Data  are  not  available  on  the  smoking  habits  of  Hanford  workers. 
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5-year  Intervals),  for  occupation  (by  separating  craftsmen  and  operators 
from  the  remaining  occupations),  and  for  calendar  year  (by  separating 
experience  between  1960  and  1964  from  experience  from  1965  to  1974). 


RESULTS  AND  DISCUSSION  OF  EXPOSURE  ANALYSIS 


In  Table  4,  the  observed" and  expected  deaths  for  the  four  exposure 
categories  are -presented  for  all  causes  of  death,  all  cancer,  and  several 
specific  cancer  categories.  The  Interpretation  of  these  results  Is  as 
follows:  If  radiation  Is  positively  correlated  with  mortality,  the 

observed  deaths  in  the  higher  exposure  categories  will  exceed  the  expected. 
If  there  Is  no  correlation,  the  observed  and  expected  deaths  will  be 
approximately  equal. 

The  cause  of  death  which  has  been  most  strongly  associated  with 
radiation  exposure  by  other  studies  [2,3,13]  Is  leukemia.  With  a single 
death  observed  In  the  5-15  rem  group  and  a half  a death  expected  In  the 
highest  two  exposure  groups,  we  cannot  conclude  that  there  Is  an  associa- 
tion between  radiation  exposure  and  leukemia  in  the  Hanford  population. 

There  are  only  two  specific  cancer  types  for  which  the  observed  deaths 
In  the  two  highest  exposure  groups  exceed  the  expected  by  more  than  a 
fraction  of  a death.  They  are  multiple  myeloma  and  cancer  of  the  pancreas. 
A one-tailed  exact  permutation  test  for  trend  [7]  yields  a p-value  of  .01 
for  multiple  myeloma  and  .03  for  cancer  of  the  pancreas.  In  Interpreting 
these  results,  It  Is  Important  to  keep  in  mind  that,  when  several  statisti- 
cal tests  are  performed,  false  positive  results  are  not  unusual.  Moreover, 
the  results  for  the  two  cancer  types  are  based  on  a very  small  number  of 
deaths  (3  cases  of  multiple  myeloma  and  4 of  cancer  of  the  pancreas  In 
the  highest  exposure  groups).  The  possible  role  of  exposure  to  other 
occupational  agents  such  as  chemicals,  either  during  or  prior  to  Hanford 
employment  must  also  be  considered.  It  Is  important  to  examine  these 
causes  of  death  particularly  closely  as  additional  mortality  data  become 
available.  However,  we  do  not  feel  that  we  have  sufficient  evidence  to 
conclude  that  a causal  relationship  exists,  especially  since  these  diseases 
(multiple  myeloma  and  cancer  of  the  pancreas)  are  not  as  clearly  associated 
with  radiation  exposure  as  leukemia,  for  example. 

When  we  Investigated  whether  an  excessive  number  of  deaths  due  to 
all  cancers  as  a group  were  observed  at  the  higher  exposure  levels, 
we  found  no  evidence  of  an  Increase.  In  the  highest  two  exposure  groups 
26  cancer  deaths  are  observed  compared  with  29.8  expected.  Thus  the 
small  number  of  excess  deaths  from  multiple  myeloma  and  cancer  of  the 
pancreas  are  compensated  for  by  a deficiency  of  deaths  from  certain  other 
cancer  types  (prostate,  other  digestive  organs,  for  example).  When  deaths 
from  all  causes  are  examined,  there  are  fewer  deaths  observed  than  expected 
In  the  highest  two  exposure  groups. 


TABLE  4.  Observed  and  expected  deaths  due  to  selected  causes  by  exposure 
category  for  white  males  Included  In  exposure  study  (see  text). 


Exposure  Category 

Probability 

of  Trend 

Cause  of  Death 

0-2  rem 
Obs.  Exp.4 

2-5  rem 
Obs.  Exp.4 

5-15  rem 
Obs.  Exp.4 

15+ 

Obs. 

rem 

Exp.* 

Arising  Due 
to  Chance & 

All  Causes 

587 

578.5 

122 

113.1 

84 

96.3 

44 

49.1 

>.5 

All  Malignant  Neoplasms  (M.N.) 

112 

117.9 

33 

23.3 

15 

19.5 

11 

10.3 

>.5 

M.N.  of  Buccal  Cavity 

4 

3.3 

0 

.7 

1 

.6 

0 

.4 

>.5 

M.N.  of  Colon 

11 

12.5 

4 

1.8 

0 

1.2 

1 

.5 

>.5 

M.N.  of  Pancreas 

7 

8.8 

3 

2.2 

1 

2.0 

3 

1.0 

.03 

M.N.  of  Other  Digestive  Organs 

11 

10.9 

3 

1.9 

1 

1.6 

0 

.7 

>.5 

M.N.  of  Lung 

34 

39.1 

14 

8.2 

7 

7.0 

3 

3.8 

>.5 

M.N.  of  Prostate 

10 

7.4 

1 

1.5 

0 

1.3 

0 

.9 

>.5 

to 

M.N.  of  Brain 

4 

6.3 

3 

1.2 

1 

.9 

1 

.7  ’ 

.18 

Lymphosarcoma  and  Reticulum 
Cell  Sarcoma 

2 

1.5 

0 

.5 

1 

.6 

0 

.4 

>.5 

Hodgkins  Disease 

2 

2.1 

1* 

.5 

0 

.4 

0 

.0 

>.5 

Leukemia 

3 

2.9 

0 

.6 

1 

.3 

0 

.2 

>.5 

Multiple  Myeloma 

1 

2.3 

0 

.6 

1 

.8 

2 

.4 

.01 

Other  Neoplasms  of  Lymphatic 
and  Hematopoietic  Tissue 

2 

1.6 

0 

.3 

0 

.¥ 

0 

.0 

>.5 

All  Other  Cancers 

21 

19.3 

4 

3.4 

1 

2.8 

1 

1.4 

>.5 

All  Noncancer  Causes 

461 

449.2 

89 

87.3 

66 

74.9 

33 

37.6 

No  Death  Certificate 

14 

11.4 

0 

2.5 

3 

1.9 

0 

1.2 

Expected  deaths  are  calculated  from  the  experience  of  all  workers  In  the  exposure  study,  allowing  for 


age,  occupation,  and  follow-up  stratum, 
b 

The  significance  levels  are  for  a one-tailed  test. 
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As  an  additional  means  of  summarizing  these  data,  we  express  the  results 
for  various  exposure  groups  In  terms  of  deaths  per  thousand  per  year. 

These  .rates,  which  are  presented  In  Table  5,  are  adjusted  for  age,  occupation 
and  calendar  year  with  all  Hanford  workers  included  In  the  exposure  study 
considered  the  standard  population  [1].  To  keep  these  estimates  reasonably 
precise,  these  rates  are  calculated  only  for  all  causes  of  death  and  all 
cancer.  Attention  Is  restricted  to  experience  between  ages  25  and  70, 
and* the  5-15  rem  and  15+  rem  exposure  groups  are  pooled.  There  Is  no 
evidence  of  a consistent  Increase  In  death  rates  with  exposure  status.  In 
fact,  death  rates  are  lowest  In  the  5+  rem  exposure  group.  However,  differ- 
ences In  the  observed  rates  are  well  within  what  we  would  expect  from 
random  variation.  U.S.  rates  are  Included  for  comparison. 


COMMENTS  ON  THE  HANCUSO . STEWART,  KNEALE  ANALYSIS 

Since  the  conclusion  of  Mancuso,  Stewart  and  Kneale  that  there  Is  a 
causal  relationship  between  radiation  exposure  and  several  cancer  types  Is 
not  supported  by  our  analysis,  It  seems  appropriate  to  surrmarlze  briefly 
a few  of  our  difficulties  with  the  MSK  approach.  In  the  retrospective 
approach  used  by  MSK,  exposure  levels  for  deaths  due  to  all  cancer,  as  well 
as  various  specific  cancer  types,  are  compared  with  exposure  levels  for 
deaths  from  causes  other  than  cancer.  The  problem  with  this  approach  Is 
that  an  apparent  excess  of  deaths  due  to  cancer  may  In  fact  represent  a 
deficiency  of  deaths  from  noncancer  causes.  This  Is  the  case  In  the  MSK 
analysis  of  the  Hanford  data.  Since  longer  term  Hanford  workers  (with 
nearly  all  of  the  higher  exposures)  have  lower  death  rates  from  noncancer 
causes  than  do  the  shorter  term,  predominantly  exposed  workers  (see  Table  2), 
the  proportion  of  cancer  deaths  appears  to  be  excessive  among  those  with 
higher  exposures.  The  authors  do  not  even  consider  this  Interpretation 
of  their  results. 

Control  for  age  of  death  and  calendar  year  of  death  are  a standard 
part  of  any  reliable  mortality  analysis.  Although  age  of  death  Is  considered 
for  all  cancers  (see  MSK  Table  11),  It  Is  not  considered  for  any  specific 
cancer.  Calendar  year  of  .death  Is  given  no  consideration.  Length  of 
employment  and  occupation  are  other  variables  which  are  not  controlled; 
yet,  these  variables  are  highly  correlated  with  radiation  exposure. 

The  MSK  analysis  relies  heavily  on  the  mean  and  t-test  with  data 
that  Is  extraordinarily  skewed  and  sample  sizes  that  are  frequently  very 
small.  (Note  that  In  MSK  Tables  12-15,  the  sample  sizes  for  predeath 
years  greater  than  zero  are  often  much  smaller  than  the  number  of  deaths 
given  at  the  bottom  of  the  table.)  Means,  t- tests  and  doubling  doses  can 
be  greatly  Influenced  by  one  or  two  large  values.  The  doubling  dose  is 
also  very  dependent  on  their  choice  of  the  linear  model. 
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TABLE  5 . Age-,  calendar  year* , and  occupation-adjusted 
mortality  rates  by  exposure  category  for 
white  males  aged  25  to  70  included  in  exposure 
study  (see  text);  rates  per  1000  person-years 
(approximate  95%  confidence  limits  are  given 
in  parentheses) 


Exposure  Category 

U.S.  white 

0-2  rem 

2-5  rem 

5+  rem 

males 

All  Causes 

7.8  (+.9) 

7.5  (+1.4) 

6.7  (+1.3) 

n.o 

All  Malignant  Neoplasms 

1.7  (+.4) 

2.1  (+.8) 

1.4  (+.6) 

2.1 

SUMiARY  OF  RESULTS  AND  CONCLUSIONS 


Mortality  from  all  causes  for  white  males  employed  at  Hanford  for 
at  least  two  years  is  75%  of  that  expected  on  the  basis  of  U.S.  vital 
statistics.  Mortality  from  cancer  is  85%  of  the  expected.  These  results 
are  typical  of  a working  population.  Neither  death  from  all  causes  nor 
death  from  all  cancer  types  shows  a positive  correlation  with  external 
radiation  exposure.  In  fact,  death  rates  from  all  causes  are  slightly 
lower  for  Hanford  workers  with ^higher  exposures  than  for  those  with  lower 
exposures.  It  is  particularly  noteworthy  that  leukemia,  the  disease  that 
several  studies  have  found  to  be  associated  most  strongly  with  radiation 
exposure,  is  not  correlated  with  external  radiation  exposure  of  Hanford 
workers.  Two  specific  cancers,  multiple  myeloma  and,  to  a lesser  extent, 
carcinoma  of  the  pancreas,  are  found  to  be  positively  correlated  with 
radiation  exposure.  While  these  associations  warrant  attention,  one  must 
consider  the  possibility  that  they  may  be  due  to  random  variation  or  to 
other  factors  in  the  Hanford  environment. 
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Dr.  Liverman.  Mr.  Chairman,  Dr.  Hutchison  can  summarize  his 
statement  in  about  10  to  15  minutes,  if  you  would  like  to  hear  that. 

Mr.  Rogers.  That  would  be  fine. 

STATEMENT  OF  GEORGE  B.  HUTCHISON.  M.D.,  M.  PH. 

Dr.  Hutchison.  My  name  is  George  Hutchison.  I am  professor  of 
epidemiology  of  the  Harvard  University  School  of  Public  health.  I 
have  been  engaged  in  research  on  the  effects  of  radiation  in  human 
beings  for  approximately  15  years.  I am  presently  a consultant  to 
the  Department  of  Energy  and  a member  of  a group  of  four  outside 
consultants  asked  by  the  Department  to  review  the  report  by  Man- 
cuso,  Stewart,  and  Kneale,  which  has  been  presented  this  morning 
by  those  workers. 

Our  group  of  four  consultants  has  reviewed  this  paper,  and  one 
of  us  has  obtained  the  computer  tape  and  done  some  further  analy- 
ses of  these  same  data.  I will  speak  about  the  published  paper  and 
our  further  analyses.  My  comments  are  necessarily  my  own  state- 
ment and  opinion,  but  they  do  reflect  analyses  done  by  the  other 
three  of  our  group. 

Our  group  of  four  consultants  has  exchanged  written  comments  ^ 
among  ourselves,  but  we  have  not  completed  our  review,  and  have 
no  statement  reflecting  our  joint  position  at  this  time. 

First,  I would  comment  on  the  preliminary  nature  of  the  data. 
The  published  report  is  described  by  the  authors,  Drs.  Mancuso  and 
Stewart  and  Kneale,  as  preliminary  findings,  and  I would  like  to 
emphasize  that.  Specifically,  this  is  a report  based  entirely  on 
deaths  among  the  Hanford  workers,  and  does  not  include  informa- 
tion on  the  total  population  at  risk.  This  is  a common  and  well 
accepted  method  of  analysis  for  epidemiologists  as  preliminary  in- 
vestigation. It  does  not,  however,  take  advantage  of  all  of  the 
information,  and  it  is  subject  to  a variety  of  interpretations.  Cer- 
tain conclusions  can  be  made  from  this  sort  of  preliminary  analy- 
sis, but  a final  understanding  can  come  only  when  the  analysis  of 
the  total  data  is  complete. 

The  analysis  is  preliminary  in  another  way.  The  authors  have 
considered  the  fact  of  several  incidental  variables  and  the  main 
variables  which  are  the  radiation  exposure  and  the  cancer.  These 
incidental  variables  are  some  that  have  been  mentioned  by  Dr. 
Gilbert  just  now:  the  calendar  year  of  death,  the  number  of  years 
in  the  occupations  involving  exposure,  and  the  time  between  expo- 
sure and  death.  Each  of  these  variables  is  examined  separately  in 
Dr.  Mancuso,  et  al.’s  paper,  but  in  a final  analysis  beyond  the 
preliminary  analysis  one  would  want  to  consider  the  possible  joint 
influence  of  several  or  all  of  these  incidental  variables. 

In  a supplement  Drs.  Stewart  and  Kneale  have  sent  us,  such 
joint  analysis  has  indeed  been  done,  but  this  has  not  been  done  for 
the  individual  cancer  sites  in  which  these  authors  have  reported 
the  striking  radiation  hazard. 

Our  further  analysis  is  also  preliminary.  It  again  involves  only 
the  deaths.  We,  too,  have  not  looked  at  the  total  exposed  popula- 
tion. We  have  controlled  simultaneously  for  age  of  death  and  year 
of  death,  and  in  so  doing  the  important  finding  of  a striking  associ- 
ation of  lung  cancer  with  low-level  radiation  disappears  from  the 
conclusions. 
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We  understand  the  authors  do  indeed  intend  to  do  further  analy- 
ses along  these  lines,  both  to  include  the  total  population  and  to  do 
further  adjustments  by  multiple  variables,  and  we,  too,  hope  to 
study  the  data  further. 

A comment  about  the  statistical  significance  test.  The  tests  that 
have  been  used  in  Dr.  Mancuso  et  al7s  paper  result,  we  believe,  in 
an  erroneously  large  estimate  of  the  significance  of  their  findings. 
This  was  pointed  out  early  in  their  analyses,  and  they  have  noted 
the  problem  in  an  appendix,  but  they  have  taken  this  into  account 
only  with  respect  to  the  two  cancers  which  they  and  we  find  to  be 
increased  by  low-level  radiation. 

In  our  analysis,  we  find  only  two  cancers  significantly  increased, 
the  two  that  Dr.  Gilbert  has  mentioned,  multiple  myeloma  and 
cancer  of  the  pancreas.  Furthermore,  with  the  corrected  signifi- 
cance test  value,  we  believe  the  demonstrated  excess  risk  may  be 
either  in  both  of  these  two  sites,  multiple  myeloma  and  pancreas, 
or  in  either  one  alone.  We  do  agree  with  the  published  report  that 
certainly  at  least  one  cancer  and  possibly  both  multiple  myeloma., 
and  cancer  of  the  pancreas  must  be  significantly  increased  in  this 
population,  and  this  finding  must  be  considered  a very  important 
result  of  their  study.  -r 

On  the  question  of  the  doubling  dose,  the  authors  have  used  an 
interesting  analytic  procedure  to  estimate  the  doubling  dose  for 
cancer  mortality.  The  estimate  of  doubling  dose  is  highly  unstable, 
statistically,  and  we  believe  it  should  not  be  taken  as  an  important 
finding  of  the  study,  that  is  the  actual  magnitude  of  this  doubling 
dose.  We  believe  a doubling  dose  can  logically  be  determined  only 
for  the  two  cancers  where  we  feel  an  increase  in  incidence  has 
been  found,  in  multiple  myeloma  and  cancer  of  the  pancreas.  For 
both  of  these  two  sites,  the  excess  cases  occur  only  at  radiation 
doses  of  25  rad  or  greater.  There  are  no  excess  cases  at  cumulative 
lifetime  exposures  below  25  rad. 

This  dose  of  25  rad  is  lower  by  a factor  of  four  than  the  dose  we 
have  previously  supposed  was  the  doubling  dose  for  these  cancers, 
but  it  is  not  an  order  of  magnitude  lower,  as  the  authors  suggest. 
Again,  we  accept  the  mqjor  finding  of  the  authors,  but  we  believe  it 
is  quantitatively  less  than  they  have  estimated. 

A point  about  the  efficiency  of  the  analytic  methods  used.  The 
authors  have  used  a method  of  analysis  that  is  not  the  most  famil- 
iar to  epidemiologists,  althogh  it  is  not  an  unknown  method.  Dr. 
Stewart  and  Mr.  Kneale  have  noted  the  comments  by  severed  re- 
viewers about  the  use  of  this  method,  and  they  have  recently 
submitted  to  us  ef  statement  showing  the  relative  efficiency  of  the 
several  methods. 

In  this  study  of  relative  efficiency,  they  have  suggested  the  avail- 
able population  is  not  large  enough  for  tne  methodof  analysis  that 
we  have  used,  referred  to  as  the  SMR  or  the  standard  mortality 
ratio,  which  has  been  discussed  today  several  times.  The  number  of 
persons  required,  according  to  the  appended  analysis  of  Mr.  Kneale 
for  the  SMR  procedure,  is  given  as  135,000  persons,  which  is  more 
than  the  number  of  persons  in  the  whole  Hanford  population. 

This  figure,  however,  must  be  interpreted  not  as  persons  but  as 
the  number  of  person-years,  each  person  having  been  observed  for 
some  length  of  time.  When  this  is  taken  into  account,  the  number 
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of  person-years  is  entirely  adequate  for  the  SMR  procedure  that  we 
had  used  alternatively  to  the  CMD,  comparative  mean  dose  proce- 
dure that  Mr.  Kneale  has  used. 

If  the  SMR  analysis,  the  standard  mortality  ratio  which  we  have 
used,  were  confined  simply  to  a comparison  of  two  exposure  groups, 
exposed  and  not  exposed  persons,  tnen  it  would  certainly  be  true 
that  the  method  used  by  Stewart  and  Kneale  would  be  more  effi- 
cient, statistically,  than  our  method.  Our  analysis,  however,  is  not 
a simple  comparison  of  an  exposed  and  a not  exposed  group.  It  is  a 
comparison  of  a variety  of  dose  levels  up  to  10  dose  levels,  and  we 
believe  that  the  efficiency  of  this  procedure  would  be  very  similar 
to  the  efficiency  of  the  CMD  procedure  as  used  by  Stewart  and 
Kneale. 

Finally,  in  closing,  I want  to  comment  on  the  implication  of  the 
new  data.  Do  they  imply  a substantial  departure  from  old  ideas  of 
radiation  hazard?  First,  I would  comment  in  clarification  about  the 
old  ideas.  Most  of  us  have  long  held,  as  has  been  expressed  this 
morning,  that  there  is,  in  fact,  no  safe  dose  .of  radiation  exposure. 
We  have  seen  a clear  demonstration  of  hazard  in  the  range  of  100 
rad,  and  we  believe  that  all  smaller  doses,  -however  small,  do 
indeed  carry  some  hazard,  not  seen  in  most  studies  simply  because 
they  require  such  enormous  populations  to  be  studied. 

We  interpret  the  permissible  population  exposures  and  occupa- 
tional exposures  not  as  harmless  levels,  but  as  levels  carrying 
small  hazard  commensurate  with  benefit.  It  is  our  interpretation 
that  the  number  of  excess  cancers  found  in  this  study  is  approxi- 
mately four  cases  over  the  expectation.  This  number  may  be  as 
high  as  eight.  It  may  be  smaller.  It  may  be  only  one  or  two. 

These  are  about  4 or  8 or  1 or  2 extra  deaths  among  3,520  deaths 
and  24,949  employed  people.  We  are  not  happy  to  have  four  extra 
deaths.  We  are  not  nappy  to  have  any  extra  deaths  in  people 
exposed  to  ionizing  radiation,  but  we  do  feel  this  is,  conceivably,  in 
the  range  commonly  considered  commensurate  with  the  benefit  of 
use  of  ionizing  radiation. 

The  findings,  however,  are  not  consistent  in  other  respects  with 
our  conventional  beliefs.  We  do  not  commonly  find  these  two  sites, 
multiple  myeloma  and  cancer  of  the  pancreas,  increased  in  popula- 
tions in  which  leukemia  is  not  found  to  be  increased.  Leukemia  is 
the  most  readily  and  clearly  demonstrated  excess  cancer  in  most 
large  studies  of  external  exposure.  Multiple  myeloma  and  cancers 
of  the  pancreas  are  both  known  to  be  produced  by  ionizing  radi- 
ation from  other  evidence  but  not  previously  as  the  most  promi- 
nent or  only  results. 

Further,  we  do  not  commonly  find  such  an  effect  in  adults  at 
doses  in  the  range  of  25  to  30  rad  as  found  here.  Several  explana- 
tions come  to  mind.  The  first,  and  most  important,  is  that  other 
studies  are  wrong  in  their  estimate  of  the  size  of  the  risk,  wrong, 
perhaps,  by  a factor  of  approximately  four.  If  so,  more  stringent 
permissible  dose  levels  must  be  set.  Another  possible  explanation  is 
that  the  other  studies  concern  principally  higner  doses  given  in  one 
exposure  or  a small  number  of  exposure  fractions.  The  present 
study,  as  has  been  discussed  during  the  day  here,  involves  low 
doses  given  in  extreme  fractionation.  This  fractionation  may  be 
peculiarly  hazardous  relative  to  these  two  cancer  sites,  the  multi- 
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pie  myeloma  and  pancreas,  while  the  present  concepts  are  correct 
for  higher  doses  at  lesser  fractionation. 

If  this  is  true,  one  must  consider  whether  the  hazard  of  increas- 
ing the  risk  relatively  of  two  very  uncommon  cancer  sites  actually 
imposes  a greater  overall  health  benefit  than  the  long  accepted 
smaller  hazard  to  many  sites  at  these  low  doses. 

The  peculiar  site  distribution  of  multiple  myeloma  and  pancreas 
may,  as  still  a third  explanation,  imply  tnat  the  effect  is  not  due  to 
the  reported  radiation  doses  at  all. 

The  first  explanation  that  has  been  considered  is  that  it  is  due  to 
internal  emitters  rather  than  to  the  external  radiation  for  which 
we  have  the  film  badge  readings.  We  do  not  believe  that  this 
alternative  explanation  is  correct.  There  may,  however,  be  other 
industrial  agents  to  which  this  population  is  exposed^  and  which 
may  be  hignlv  correlated  with  tne  use  of  ionizing  radiation,  and 
these  could,  alternatively,  be  explanations. 

Thank  you. 

Mr.  Rogers.  Thank  you  very  much. 

Dr.  Liverman.  Since  Dr.  Bond  could  not  be  here,  may  I simply 
introduce  his  statement  into  the  record? 

Mr.  Rogers.  Without  objection. 

Dr.  Liverman.  Since  we  got  it  in  a draft  form 

Mr.  Rogers.  Do  you  have  copies  of  it? 

Dr.  Liverman.  It  came  in  tne  mail,  when  it  looked  like  he  might 
not  make  it,  and  he  may  want  to  make  a few  corrections. 

Mr.  Roqers.  I think  Dr.  Carter  would  like  to  see  it,  and  then  it 
will  be  put  in  the  record. 

Mr.  Carter.  I would  like  to  see  it,  and  then  it  can  be  placed  in 
the  record. 

Dr.  Liverman.  We  thought  it  might  be  useful. 

Mr.  Rogers.  Thank  you. 

[Testimony  resumes  on  p.  666.]  _ 

[Dr.  Bondrs  statement  referred  to  follows:] 
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STATEMENT  BY 

VICTOR  P.  BOND 
ASSOCIATE  DIRECTOR 
BROOKBAVEN  NATIONAL  LABORATORY 

ON 

RADIATION  EPPECTS  IN  MAN 
BEFORE  THE 

BOUSE  COMMITTEE  ON  INTERSTATE  AND  FOREIGN  COMMERCE 
SUBCOffilTTEE  ON  HEALTH  AND  ENVIRONMENT 

FEBRUARY- 8,  1978 


Mr.  Chairman  and  members  of  the  Committee! 

I am  pleated  to  be  here  today  to  teatlfy  on  behalf  of  the  Department  of  Energy. 

The  Hearlnga  today  are  on  the  biological  effecta  of  low  level  radiation,  and 
the  adequacy  of  preaent  radiation  protection  guidellnea.  I should  like  firat  to 
auanarice  briefly  the  hlatory  and  preaent  atatua  of  the  radiation  guldea,  and  then 
ausmarlze  biological  effecta  data  relevant  to  those  guides/*' 

Unltl  about  the  mld-wjfe's,  radiation  protection  guldea  were  baaed  conceptually 

on  the  Idea  of  a "threshold  dose",  l.e.,  there  la  a dose  (or  dose  rate)  above  which 

a definite  hazard  from  exposure  exists,  and  below  which  there  la  a complete  absence 

of  hazard.  The  threshold  dose,  then,  represented  a clear  delineation  between  a "safe" 

.€jixCf 

level  of  exposure,  and  "unsafe"  levels.  In  the  mAa-1950's,  this  philosophy  was 
changed  substantially,  and  the  "no  threshold"  concept  was  Introduced  as  the  basic 
philosophy  for  radiation  standards  (1).  This  change  was  brought  about,  not  because 
of  any  desx>nstrated  effect  of  radiation  at  doses  and  dose  rates  commensurate  with  the 
standards  then  eatent^l&t  because  of  the  "trend  of  scientific  opinion".  This  trend 
was  based  on  then-recent  extensive  dose-effect  data  for  genetic  effects  in  -mica, ' 
indicating  the  lack  of  a threshold. 


This  change  in  philosophy  represented  a major  step  In  toxicology,  introduced  by 
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and  pioneered  la  radiation  protection,  but  now  applied  to  many  other  hazardous  agents 

to  which  wan  la  exposed.  With  this  type  of  approach,  It  follows  that  any  amount  of 

exposure  carries  with  It,  not  a certainty,  but  a probability,  however  small,  that^Unn^. 

JLfrjtJU  >uU  U4<jU  **-»  A. 

rffm  nf  population  .so  exposed- way  develop  sn-edfect.  With  the 

introduction  of  this  concept,  the  words  "safe”  and  "unsafe"  disappeared  fro*  the 

lexicon,  and  was  replaced  with  statements  of  the  probability  that  a given  exposure  might 

result  in  harm.  Also,  since  the  important  and  relevant  effects  (a.g.,  genetic  effects 

and  carcinogenesis)  occur  normally  In  unexposed  populations,  It  became  impossible  to 

i 

assign  definitely  cause  and  effect  relationships  between  the  injurious  agent  and  a 
presumed  effect.  With  most  industrial  or  other  hacarda,  the  cause  of  an  affect  is 
easily  Identified  (e.g.,  the  cause  of  a broken  arm  Is  usually  established  easily). 

With  radiation  (and  many  chemicals),  however,  it  Is  impossible  to  establish  causa 
and  effect,  other  than  on  a probability  basis.  As  an  example,  it  is  not  possible 
to  determine  whether  a given  case  of  leukemia  is  of  "natural"  origin,  or  may  have 
resulted  from  a previous,  even  large  radiation  exposure.  Only  probabilities  can  be 
estimated. 

The  real  radiation  guida  then  became,  to  quote  from  the  1958  NCR?  Handbook  59 
Addendum  (1),  "Radiation  exposures  from  whatever  sources  should  be  ea  low  ee  practlcel". 
This  philosophy  has  been  stated  in  various  ways,  e.g.,  "All  exposure  should  be  ss 
low  ee  practicable,  and  no  exposure  should  be  allowed  without  some  expected  compensating 
benefit".  Radiation  guides,  such  as  the  basic  5 rem/yr,  were  established  as  guides, 
or  administrative  upper  limit  exposure  levels,  not  to  be  exceeded  In  routine  operations. 
It  would.be  expected  that  the  average  dose  would  be  considerably  less  than  that.  It 
also  be  expected  that  the  probability  of  harm  would  be  so  low,  that  no  effects 
would  be  detectable  even  in  a large  population. 

The  question  of  "over  exposure"  |the  total J exposure  for  a given  period  of  time 
has  exceeded  the  guide),  the  statement  la  madythat  "transient  deviations  from  the 

o I** l*<Kh4 i A/  /A  l*, tU.tr> 
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prescribed  levels  ere  unimportant"  (1).  The  principle  Is  stated  More  directly  In  oue 
of  the  SEAR  reports  (2),  as  follows:  "If  certain  figures  (such  as  10  roentgens) 

occur  in  a recommendation,  It  should  Most  eMphatically  not  be  assumed  that  any  ex- 
posure lass  than  that  figure  Is,  so  to  speak,  "all  right",  nor  should  it  be  for  a 
moment  assumed  that  disaster  will  suddenly  descend  if  one  of  these  figures  Is 
exceeded." 

^ From  ICRP  26  (3),  the  following  Is  quoted:  "Deleterious  effects  cannot  be  un- 

equivocally associated  with  exposures  within  the  dose  equivalent  Halts,  and  nedlcal 
surveillance  has  no  part  in  confirming  the  effectiveness  of  a radiation  protection 

program."  This  nsams-  that  exposures  somewhat  above  the  guides  constitute  no  basis 
A 

for  BMdlcal  surveillance. 

Standards  rest  on  scientific  data  reported  in  the  world  literature.  For  Instance, 
the  change  to  the  no  threshold  concept  was  based  on  the  reported  observation  that, 

"The  frequency  of  the  curve  Increases  linearly  with  the  dose  with  gene  Mutations 
and  la  Independent  of  a duration  of  exposure"  (1),  and  the  philosophy  has  not  changed 
(the  statement  on  dose  rate  independence  has  since  been  shown  to  be  Incorrect,  and 
the  effect  Is  actually  lover  with  lower  dose  rate).  A great  deal  of  experimental  data 
on  biological  systems  and  in  man  is  accumulated  throughout  the  world,  and  much  of 
this  type  of  investlgstlve  work  In  the  United  States  has  been  supported  by  the  AEC- 
ERDA-DOE.  These  data  have  been  examined,  collated  and  analyzed  over  the  years  by  a 
larga  number  of  national  and  international  groups.  Examples  are  the  following: 

1)  Non-governmental  groups  such  as  the  NCR?  in  the  United  States,  and  the  ICRP 
representing  many  nations.  Analyses  of  data  are  Issued  periodically,  and  recommenda- 
tions are  made  with  respect  to  exposure  limits. 

2)  A Rockefeller-Institute  supported  extensive  study  of  the  somatic  and  genetic 
effects  of  radiation  was  undertaken  by  NAS/NRC  In  1956  (2).  This  review  was  updated 
In  1960,  and  a similar  very  extensive  study  was  undertaken  by  the  "BEIR  Committee" 
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of  the  HAS/HRC,  In  1972  (4).  A followup  study  by  ths  Academy  is  underway  currently, 
end  e report  le  expected  In  the  near  future. 

The  International  Scientific  Community  has  provided  input  through  the  UKSCEAR  re- 
porta, a aerie*  that  started  in  1958  and  continue*  to  the  present.  The  last  extensive 
report  was  published  In  1977  (5).  In  each  of  these  studies,  all  relevant  data  known 
to  the  Couaittea  members  was  assessed  and  evaluated.  Thus  current  authoritative 
overall  assessnents  of  radiation  risks  are  continuously  aval able,  and  radiation  exposure 
standards  are  continuously  reassessed  on  the  basis  of  such  current  analyses. 

Each  reviewing  group  has  concluded  that  "linear  extrapolation"  from  intermediate 
dose  levels  leads  to  an  upper  limit  of  risk  at  low  doses  and  doss  rates,  and  it  is 
often  stated  that  the  actual  risk  may  be  substantially  lover.  It  is  relevant  to  note 
the  conclusions  of  the  latest  international  scientific  body,  published  in  the  1977 
UNSCEAR  report,  on  the  carcinogenic  effects  of  low  level  radiation.  The  Committee 
cane  to  the  conclusion  that  the  overall  risk  of  fatal  malignancy  of  all  kinds,  re- 
sulting from  exposure  of  the  whole  body  to  lov-LET  (x-  or  gaums)  radiation  is  about 
100/106rad,  or  about  5/10*/yr/rad  if  a "plateau"  of  20  years  is  assumed.  This  value 
does  not  differ  significantly  from  that  derived  by  the  earlier  BEIR  Cocmlttee  (6). 

The  1977  Report  also  addresses  further  the  question  of  "linearity",  l.e.,  is  the 
risk/ rad  the  same  at  low  doses  as  it  is  at  high  doses.  It  is  stated  that  the  risk 
coefficients  given  above  are  strictly  speaking  for  doses  in  the  range  of  100  rad  or 
above.  With  respect  to  lover  doses  the  statement  is  made,  "while  the  rate  per  rad 
from  doses  of  a few  rad  is  unlikely  to  be  higher  than  this  value,  it  might  be  sub- 
stantially lower".  In  other  words,  the  summary  judgment  of  the  group,  after  reviewing 
available  data,  is  that  "linearity"  in  general  is  most  likely  conservative.  This 
would  support  the  conclusion  that  "linearity",  historically  assumed  to  be  a reasonable 
assumption  on  which  to  base  radiation  protection  philosophy  and  gules,  remains  a 
reasonable  assunptlon. 
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With  respect  to  needed  research,  clearly  additional  investigative  work  on 
animals  and  on  human  populations  exposed  to  radiation  is  heeded.  Epidemiological 
studies  on  human  beings  should  have  a high  priority,  Basic  research  on  the 
mechanisms  of  radiobiological  action  definitely  should  not  be  neglected,  however, 
#lnce  the  ultimate  answers  with  respect  to  effects  of  radiation  in  biological  systems 
will  never  be  completely  satisfactory  until  the  underlying  mechanisms  are  well  ynder- 


jstood.  This  will  come  only  from  basic  studies  in  radiation  biology. 

I 

I With  respect  to  the  adequacy  of  present  radiation  standards,  I agree  with 

| Dr.  Karl  Morgan  who  testified  before  this  Commit tee  last  week.  He  stated,  I believe, 

I 

that  he  was  satisfied  with  the  basic  radiation  guides,  provided  that  the  "low  as 

practicable"  basic  tenet  of  the  Radiation  Protection  Guides  is  adhered  to.  1 would 

find  it  difficult  to  Improve  on  the  basic  philosophy,  that  "exposure  should  be  as 

low  as  practicable,  and  no  exposure  should  be  allowed  without  compensating  benefits". 

The  basic  radiation  protection  guide  of  5 res  per  year  remains  satisfactory  In  sy 

opinion.  Substandards  within  that  overall  guide  may  need  adjustment,  and  they  have 

been  adjusted  when  circumstances  warranted  this* 
c4jl |vv 

As  an  example,  trie  exposure  guide  foythe  population  around  operating  aemsesl 
station  nuclear  power  generating  facilities  has  recently  been  reduced  (made  more 
restrictive)  by  a factor  of  about  100.  This ^change  was  lnteedused,  not  because  any 
effects  had  been  demonstrated,  but  simply  because  it  had  been  shown  by  experience  thaty 
exposure  to  the  public  from  such  plants  could  be  kept  to  lower  levels.  It  has  been 
debated  whether  or  not^the  eh sage  represented  a correct  assessment  of  cost-benefit;  J 
nonetheless  the  change  does  Indicate  that  the  "low  as  practicable"  philosophy  with 
respect  to  exposure  la  receiving  attention. 
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Dr.  Liverman.  That  is  all,  sir,  unless  the  Inspector  General 
wants  to  comment. 

Dr.  Seltzer.  I have  no  comments. 

Mr.  Rooers.  I think  we  will  get  to  him  in  the  questioning. 

Mr.  Carter,  would  you  like  to  start? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Dr.  Hutchison,  you  are  a consultant  to  this  group.  Is  that  cor- 
rect? 

Dr.  Hutchison.  Yes,  sir. 

Mr.  Carter.  Do  you  consider  ionizing  radiation  a cause  of 
cancer? 

Dr.  Hutchison.  Yes,  I do,  sir. 

Mr.  Carter.  Of  what  kind,  particularly? 

Dr.  Hutchison.  My  belief  is  that  it  probably  is  capable  of  causing 
almost  every  kind,  sir,  in  humans  at  an  appropriate  dose.  I would 
make  one  exception  to  that,  namely,  chronic  lymphatic  leukemia, 
which  I believe  has  never  been  demonstrated  to  be  increased  in 
association  with  radiation  exposures  in  any  human  populations. 

Mr.  Carter.  Of  course,  there  are  many  types  of  leukemia.  Are 
they  easy  to  differentiate? 

Dr.  Hutchison.  There  is  certainly  confusion  in  differentiating 
the  types  of  leukemia. 

Mr.  Carter.  Yes,  I have  found  that  and  I know  it  to  be  true.  Can 
you  really  tell  the  difference  between  histiocytic  and  lymphocytic 
leukemia? 

Dr.  Hutchison.  I myself  cannot  tell  the  difference  among  any  of 
them,  sir.  If  you  are  asking  whether  a hemotologist  whose  skill  this 
is— Is  this  your  question?  Do  hemotologists  have  a difficulty  in 
differentiating? 

Mr.  Carter.  Whom  do  you  consider  the  foremost  authority  on 
leukemia  in  the  United  States? 
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Dr.  Hutchison.  I do  know  the  answer  to  that  question.  Dr. 
William  Moloney  in  Boston  wa t heavily  involved  in  the  leukemias 
in  the  early  ABCC  studies. 

Mr.  Carter.  In  my  view,  Dr.  Emil  Freireich  in  Boston,  Dr.  Emil 
Frei,  at  M.  D.  Anderson,  and  Dr.  Jim  Holland  at  Mount  Sinai, 
seem  to  know  more  in  this  area  and  are  more  able  in  their  treat- 
ment of  different  leukemias  than  most.  Yet,  even  for  them,  the 
differentiation  of  different  kinds  of  leukemia  is  extremely  difficult. 

You  mentioned  a Dr.  Moloney,  who  didn't  even  know  that  hairy 
cell  leukemia  had  been  known  for  20  years.  He  stated  it  had  only 
been  known  for  eight  or  ten  years.  He  further  stated  there  is  no 
association  between  it  and  radiation,  even  when  there  have  been 
no  studies  made  to  support  that  contention.  He  also  said  there  was 
no  way  of  telling  the  leukemias  that  developed  at  Hiroshima  and 
Nagasaki  as  to  whether  they  were  hairy  cell  or  what  type.  We  did 
not  have  an  electron  microscope  at  that  time  so  that  we  could  tell? 

Is  that  not  true? 

Dr.  Hutchison.  I do  not  know  what  the  date  of  introduction  of 
the  electron  miroscope  is.  I believe  that  is  correct. 

Mr.  Carter.  I believe  that  is  correct.  So,  in  making  these  state- 
ments, it  seems  to  me,  there  is  a great  interest  to  protect  the  status 
quo.  What  is  a safe  level  of  radiation?  V 

Dr.  Hutchison.  As  I indicated  in  my  prepared  statement,  I do 
not  use  the  term  “safe”  level  myself.  My  feeling  is  that  there  is  no 
safe  level. 

Mr.  Carter.  There  is  no  safe  level.  Thank  you,  sir.  That  is  a very 
good  statement. 

You  spoke  of  a 25-rad  dose.  What  is  a rad,  Doctor? 

Dr.  Hutchison.  A rad  is  a measure  of  the  concentration  of 
energy  in  tissue  derived  from  radiation.  A physicist  would  have  to 
state  the  specific  definition  of  this. 

Mr.  Carter.  Rad  stands  for  radiation  absorption  dose.  Is  that  not 
correct? 

Dr.  Hutchison.  That  is  correct,  sir. 

Mr.  Carter.  What  is  rem? 

Dr.  Hutchison.  A rem  is  the  measure  of  the  rad  multiplied  by 
the  relative  biologic  efficiency.  It  is  a concept  used  to  compare 
various  sorts  of  radiation. 

Mr.  Carter.  So  rem  is  not  really  a measure  of  absorption  but  rad 
is.  They  are  both  actually  referred  to  as  a roentgen.  Rad  is  ab- 
sorbed dose.  Is  that  not  correct? 

Dr.  Hutchison.  I believe  both  the  rad  and  the  rem  should  be 
referred  to  as  an  absorbed  dose.  Roentgen  is  exposure,  not  absorbed 
dose,  but  the  rem  is  related  to  the  rad  in  that  it  is  a conversion 
from  the  absorbed  rad  dose  to  something  else  of  equivalent  effect. 

Mr.  Carter.  It  is  the  radiation  absorbed  by  a man  exposed  to  one 
roentgen  of  radiation.  I believe  that  is  the  definition  of  it. 

What  do  you  use  as  a level  in  the  film  badges  beyond  which  you 
will  not  go?  When  you  let  workers  into  the  Hanford  works,  for 
instance,  what  level  do  you  consider  safe?  How  many  rems  or  rads 
per  day  do  you  consider  safe?  You  should  know  this,  I would  think. 

Dr.  Liverman.  How  many  rem  per  day? 

Mr.  Carter.  Yes,  or  what  fraction  of  a rem? 
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Dr.  Livkrman.  We  try  to  keep  the  exposures  as  absolutely  low  as 
possible,  and  we  do  not  tolerate  any  exposure  if  we  can  prevent  it. 

I am  not  a health  physicist.  Perhaps  Dr.  Weyzen  could  answer 
this. 

Mr,  Carter.  Yes,  I would  like  to  hear  from  him. 

Dr.  Weyzen.  Current  levels  for  occupational  exposure  are  3 rem 
per  quarter,  or  5 rem  total  per  year. 

Mr.  Carter.  Five?  Repeat  that  again,  please. 

Dr.  Weyzen.  Three  rem  per  quarter,  or  five  rem  total  exposure 
per -year. 

Mr.  Carter.  Five  per  year? 

Dr.  Weyzen.  Right. 

Mr.  Carter.  What  is  the  permissible  daily  dose? 

Dr.  Weyzen.  I would  have  to  make  a quick  calculation. 

Mr>  Carter.  All  right,  you  would  have  to  divide  3 rem  by  90 
days,  I guess.  Wouldn't  that  be  it? 

[Dr.  Weyzen  nods  affirmatively.] 

Mr.  Carter.  Do  you  monitor  these  people  who  work  at  Hanford, 
Wash,  fairly  regularly? 

Dr.  Liverman.  The  people  at  all  of  our  plants  wear  film  badges  if 
there  is  any  possibility  of  exposure  to  radiation,  not  only  Hanford 
but  all  the  others.  I do  not  know  how  often  they  are  developed.  I 
suspect  about  monthly.  At  least  that  was  the  procedure  when  I was 
at  Oak  Ridge  for  a while.  And  if  you  had  any  darkening  of  the 
badge  at  all,  you  got  called  in  and  asked,  where  you  had  been,  what 
you  were  doing. 

Those  who  are  in  high  radiation  level  areas  have  dosimeters 
other  than  a film  badge. 

Mr.  Carter.  On  page  4,  you  stated  the  only  information  available 
on  human  radiation  exposures  in  humans  stems  from  the  study  of 
the  A-bomb  survivors  in  Japan  and  other  studies  which  pertain  to 
acute  exposures.  Would  you  please  identify  what  those  other  stud- 
ies were? 

Dr.  Weyzen.  In  addition  to  the  study  of  the  Japanese  survivors, 
information  on  the  effects  of  radiation  came  from  the  study  of  the 
radiologists,  for  instance. 

Mr.  Carter.  Could  you  respond  also,  Dr.  Liverman?  I didn’t 
completely  understand  nis  answer.  " 

Dr.  Liverman.  In  addition  to  the  exposures  of  the  Japanese  to 
the  atomic  bombs,  there  are  studies  of  radiologists  that  were  car- 
ried out  in  the  United  States.  These  were  external  exposures. 
There  clearly  , have  been  other  exposures,  like  the  radium  dial 
painters,  which  have  been  followed  for  many  years  by  Dr.  Robley 
Evans.  That  is  different.  That  is  internal  exposure. 

There  are  a number  of  others  reported  Dy  the  United  Nations 
committee  (UNSCEAR).  I cannot  recite  them.  They  are  certainly 
matters  of  record. 

Mr.  Carter.  Are  you  familiar  with  the  atomic  bomb  tests  at 
Yucca  Flats  in  Nevada? 

Dr.  Liverman.  I am  familiar  only  with  the  fact  that  I read  of 
them  in  the  newspapers,  and  yes,  they  happened,  but  I have  no 
more  familiarity  than  that. 

Mr.  Carter.  You  were  not  with  the  Atomic  Energy  Commission 
at  that  time? 
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Dr.  Liverman.  I don’t  remember  the  precise  time  of  the  tests, 
but  I was  first  with  the  Atomic  Energy  Commission  from  1958  to 
1963,  and  then  I was  out  of  it  for  a while,  but  I had  no  responsibili- 
ty whatsoever  for  anything  to  do  with  the  testsites. 

Mr.  Carter.  What  do  you  have  to  say  about  Dr.  Alice  Stewart’s 
pioneering  work  on  in  utero  exposures  to  radiation? 

Dr.  Liverman.  That  work,  as  evaluated  by  the  scientific  commu- 
nity, is  usually  attributed  to  be  outstanding. 

Mr.  Carter.  I will  agree  on  that.  What  about  the  studies  on 
radiologists  of  the  effect  of  ionizing  radiation? 

Dr.  Liverman.  I would  have  to  refer  that  question  to  Dr.  Hutchi- 
son, who  is  in  some  degree  more  familiar.  George,  can  you  speak  to 
that  study? 

Dr.  Hutchison.  There  are  two  such  studies,  the  early  study  by 
Dr.  Shields  Warren,  and  the  more  recent  study  by  Dr.  Sartwell  and 
his  colleagues  at  Johns  Hopkins  University.  The  latter  study  is 
generally  accepted  as  a most  excellent  study. 

Mr.  Carter.  What  were  the  results  of  those  studies,  please? 

Dr.  Hutchison.  The  results  of  both  of  the  studies— and  it  is  of 
some  interest  that  the  results  are  the  same,  but  I will  pass  that  for 
the  moment — the  results  of  those  studies  were  that  radiologists 
exposed  in  the  early  years  of  the  century  had  a clear  increase  in 
cancers  of  a number  of  sites,  and  I do  not  have  the  details  of  that 
with  me  at  the  moment.  Certainly  leukemia  was 

Mr.  Carter.  To  what  year  did  the  study  go? 

Dr.  Hutchison.  I do  not  have,  again,  the  date. 

Mr.  Carter.  1969, 1 believe. 

Dr.  Hutchison.  I believe  that  is  the  latest  date,  but  I was  start- 
ing to  comment  on  the  different  observations  of  the  earlier  years 
and  the  later  years.  The  excess  has  been  seen  only  in  the  radiolo- 
gists who  have  been  exposed  in  the  earlier  years  of  the  century, 
and  in  the  later  years,  and  I am  sorry  I do  not  remember  the  exact 
date  of  this  break — I think  it  perhaps  is  1940  or  1945 — and  after 
whatever  this  date  is,  in  their  analyses,  the  later  radiologists  have 
shown  no  effect. 

Mr.  Carter.  What  was  the  increased  incidence  of  leukemia 
among  radiologists  until  1969? 

Dr.  Hutchison.  I don’t  have  the  numbers  at  hand,  sir. 

Mr.  Carter.  I believe  it  was  2 Vz  times  normal.  Were  these  high- 
level  or  low-level  exposures? 

Dr.  Hutchison.  These  were  presumed  to  be  low-level  exposures 
over  a long  period  of  time. 

Mr.  Carter.  What  other  tumors  besides  leukemia  were  found 
since  1969? 

Dr.  Hutchison.  Among  the  radiologists? 

Mr.  Carter.  Yes. 

Dr.  Hutchison.  My  recollection  is  that  there  were  no  excess 
tumors,  either  leukemia  or  others,  in  the  radiologists  who  were 
exposed  only  since  whatever  the  breaking  period  is. 

Mr.  Carter.  There  was  an  excess  of  solid  tumors  2 to  2 Yz  times 
among  radiologists  compared  with  other  physicians. 

Dr.  Hutchison.  I am  sorry.  I didn’t  understand. 

Mr.  Carter.  I believe  the  excess  of  solid  tumors  was  found  to  be 
2 to  2V£  times  as  frequent  among  radiologists  as  other  physicians. 


670 


Mr.  Carter.  That  is  not  limited  to  1969,  it  is  my  understanding, 
sir,  so  we  see  that  there  is  a relationship,  there  is  an  undeniable 
relationship  between  ionizing  radiation  and  the  causation  of  cancer 
as  you  have  freely  said,  and  really,  we  do  not  know  the  level,  a safe 
level,  so  we? 

Dr.  Hutchison.  As  I say,  I assume  there  is  no  safe  level,  sir. 

Mr.  Carter.  In  many  cases,  there  is  a latent  period,  is  there  not? 

Dr.  Hutchison.  Yes,  that  is  correct. 

Mr.  Carter.  What  is  the  extent  of  this  latent  period? 

Dr.  Hutchison.  For  the  leukemias,  it  appears  to  be  very  short, 
probably  2 or  3 years.  Extra  leukemias  were  seen  in  the  atomic 
bomb  survivors  very  early  after  1945.  In  most  other  sites  it  ranges 
from  10  to  20  years;  several  sites  have 

Mr.  Carter.  Up  to  20  years? 

Dr.  Hutchison.  Yes,  before  the  first  signs  are  apparent. 

Mr.  Carter.  A latent  period  of  up  to  20  years.  So  from  1957  until 
1977,  last  year  would  be  exactly  20  years  from  the  atomic  explosion 
at  Smoky.  Since  that  time,  of  the  447  cases  checked  there  have 
been  8 cases  of  leukemia  found  by  Dr.  Glyn  Caldwell  in  CDC. 
Would  you  consider  that  statistically  significant? 

Dr.  Hutchison.  This  was  8 in  440  people  who  had  been  observed 
for  20  years? 

Mr.  Carter.  447.  There  was  something  over  2,225  soldiers  there. 
The  Center  for  Disease  Control  has  the  records.  They  have  gone 
over  them.  The  last  time  I heard,  447  have  been  located  and  of 
those  447,  8 are  proven  to  have  leukemia,  and  the  age  group  of  the 
men  exposed  generally  is  40  to  44. 

Dr.  Hutchison.  My  quick  calculation,  which  may  well  be  in 
error,  is  that  this  is  1 in  1,000,  and  one  expects  1 in  10,000,  so  this 
would  be  an  increase  on  the  order  of  tenfold.  I could  have  made  an 
error  of  tenfold  in  ray  calculation. 

Mr.  Carter.  But  you  would  say  that  would  be  an  increase  of 
tenfold?  You  have  told  me  exactly  what  I wanted  to  know,  and  I 
want  to  thank  you,  because  it  means  a lot  to  those  men  who  were 
exposed  and  who  are  now  developing  leukemia.  In  my  opinion,  Dr. 
Glyn  Caldwell  of  CDC  has  shown  through  his  epidemiological  re- 
search that  these  men  developed  their  leukemias  as  a result  of 
exposure  to  ionizing  radiation  at  Smoky.  Thank  you,  Doctor.  You 
are  a good  man. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  Just  to  make  sure  we  get  the  arithmetic  straight, 
am  I advised  right  that  8 per  447  would  be  19  per  1,000? 

Dr.  Liverman.  That  is  about  right. 

Mr.  Walgren.  Rather  than  1 per  1,000,  and  therefore  you  would 
have  190  per  10,000. 

Dr.  Hutchison.  These  people  were  exposed  for  20  years.  That  is  8 
in  440  times  20  years,  if  I understand  the  exposure.  Is  that  correct? 
There  were  440  people  who  were  exposed  20  years  ago? 

, Mr.  Walgren.  Apparently  we  are  comparing  a single  exposure 
with  a long  time,  20-year  exposure.  Is  that  correct?  You  expect  1 
per  10,000  in  a 20-year  exposure  rate.  Is  that  correct? 

Dr.  Hutchison.  No,  1 per  10,000  per  year  is  the  general  popula- 
tion rate. 
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Mr.  Walgren.  So  you  would  get  20  in  20  years  if  you  got  1 for 

12,000? 

Mr.  Carter.  If  you  would  yield  for  an  observation,  I believe  in 
this  age  group,  from  40  to  44,  the  expected  incidence  is  4.1  per 
100,000. 

Dr.  Hutchison.  That  would  be  about  1 in  25,000  insteadof  one  in 

10.000.  That  is  the  standard  rate,  is  it? 

Mr.  Carter.  Yes,  sir. 

Dr.  Hutchison.  So  that  would  be  1 in  25,000  instead  of  1 in 

10.000,  as  the  expected  rate. 

Mr.  Carter.  For  this  age  group? 

Dr.  Hutchison.  Yes. 

Mr.  Walgren.  Just  very  brief  arithmetic,  we  are  getting  8 in 
500,  and  that  would  be — well,  let's  leave  the  record  open  at  this 
point  for  calculations. 

Mr.  Rogers.  Would  you  like  to  speak? 

Mr.  Jablon.  I am  in  the  position  of  having  once  made  the  calcu- 
lation, not  for  500  but  for  2,000.  Someone  had  told  me  that  the 
denominator  was  2,000,  and  I had  calculated  it  for  that  group.  The 
expected  number  would  be  of  the  order  of  2,  so  if  the  number  is 
really  500,  the  expected  number  at  population  rates  would  be  in 
the  order  of  one-half  a case,  and  if  8 in  fact  have  been  observed, 
and  if  500  is  the  right  denominator — I leave  the  division  to  you,  sir. 

Mr.  Walgren.  It  would  give  you  something  in  the  range  of  16 
times  the  expected  amount? 

Mr.  Jablon.  My  arithmetic  is  the  same  as  yours. 

Mr.  Walgren.  I just  wanted  to  explore  this  quickly.  Dr..  Gilbert, 
I understand  that  you  compared  the  rate  of  various  incidences  in 
the  Hanford  workers  with  the  rate  of  similar  incidences  in  the 
population  as  a whole. 

Dr.  Gilbert.  That  was  one  type  of  analysis  we  did,  yes. 

Mr.  Walgren.  It  is  also  my  understanding  that  the  Hanford 
population  is  a very  unique  population.  It  is  screened  for  both  age 
and  health. 

Dr.  Gilbert.  I made  that  point  in  my  testimony. 

Mr.  Walgren.  So  that  any  extrapolation  to  the  population  as  a 
whole  would  not  really  hold,  and  we  ought  to  be  looking  for  a 
much  more  sensitive  method  of  comparison. 

Dr.  Gilbert.  You  are  right.  That  is  why  we  did  the  exposure 
analysis.  This  was  considered  only  to  provide  a certain  amount  of 
perspective. 

Mr.  Walgren.  To  provide  a certain  amount  of  perspective?  * 

Dr.  Gilbert.  This  was  done  to  provide  perspective,  but  we  would 
regard  our  primary  analysis  as  that  analysis  which  relates  death 
rates  to  the  exposure  that  individuals  had  received. 

Mr.  Walgren.  You  know,  one  of  the  difficulties  in  this,  I suppose 
I will  admit  to  my  own  biases,  but  I remember  when  I was  a 10- 
year-old  I broke  my  arm,  and  I was  X-rayed  by  the  sweetest  radi- 
ologist I ever  knew,  and  the  man  died  at  the  age  of  45  from 
leukemia,  and  when  I see  the  people  who  were  previous  witnesses 
at  this  hearing  coming  forward  and  saying  that  their  evaluation  of 
the  effort  that  was  worth  putting  toward  tracking  down  the  low 
exposures  of  those  troops  that  they  had  marched  under  the  atomic 
radiation  exposures— in  their  terms  that  was  worth  one-quarter  of 
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one  man's  time  per  year— I wonder  about  the  perspective  of  the 
people  involved  in  this,  and  I specifically  wonder  if  something  like 
that  is  obviously  not  a good  comparison. 

What  kind  of  perspective  would  you  want  from  them? 

Dr.  Gilbert.  I am  not  certain  what  you  are  asking,  sir. 

Mr.  Walgren.  I wonder,  when  we  do  have  testimony  on  the 
record  this  morning  from  Dr.  Mancuso  that  he  was  led  to  believe 
that  it  would  be  much  easier  to  get  his  next  year’s  consecutive 
funding  if  the  results  were  negative,  I wonder  what  sort  of  perspec- 
tive we  are  looking  for,  and  what  ypu  are  telling  me  is  that  you 
ran  a calculation  which  I would  not  say  is  useless,  but  what  per- 
spective were  you  looking  for  from  a calculation  that  you  knew 
would  not  give  you  an  accurate  comparison? 

Dr.  Gilbert.  As  I say,  I regard  our  primary  analysis  as  the  one 
in  which  we  consider  the  radiation  exposure.  However,  in  doing 
this,  you  are  comparing  high  exposure  workers,  say,  with  lower 
exposure  workers,  and  the  question  arises,  well,  are  those  lower 
exposures  unduly  high  or  unduly  low?  If  you  know  the  low  expo- 
sure group  had,  say,  higher  death  rates  them  the  general  popula- 
tion, that  would  throw  things  in  a different  perspective  when  you 
made  the  internal  comparison  them  if  you  knew  that  they  were 
low. 

Mr.  Walgren.  Would  it  not  be  feasible  to  compare  that  group 
with  an  occupationed  group  that  was  not  exposed  at  all?  ^ 

Dr.  Gilbert.  It  is  very  difficult  to  come  up  with  a control  group 
that  is  really  comparable.  Either  they  are  in  a different  location  or 
they  have  other  exposures  that  may  be  biasing  things.  Further- 
more, it  is  far  more  expensive  to  have  to  develop  all  this  data  then 
to  use  data  which  are  available  for  the  U.S.  population. 

Mr.  Walgren.  Do  you  know  whether  in  grappling  with  this 
problem  ERDA  made  any  effort  to  find  a proper  control  group? 

Dr.  Gilbert.  Yes;  in  the  initial  stages  they  had  used  siblings  as  a 
control,  and  I believe  Dr.  Sanders  has  analyzed  the  sibling  data 
and  found  no  differences' in  mortality.  If  anything,  I believe  the 
Hanford  workers  had  slightly  more  favorable  mortality  than  their 
siblings. 

Mr.  WalGren.  Is  that  the  only  effort  you  know  of  to  come  up 
with  a more  comparative  control  group? 

Dr.  Gilbert.  I believe  there  was  some  effort  to  establish  Social 
Security  Administration  controls.  This  was  eventually  dropped,  I 
believe. 

Mr.  Walgren.  I understand  you  found  a death  rate  of  75  percent 
of  the  population  as  a whole  among  the  Hanford  workers. 

Dr.  Gilbert.  Correct. 

Mr.  Walgren.  And  a cancer  rate  of  85  percent  of  the  population 
as  a whole  among  the  Hanford  workers. 

Dr.  Gilbert.  Right. 

Mr.  Walgren.  Would  that  not  indicate  that  the  cancer  rate  is 
occupationally  elevated  at  Hanford? 

Dr.  Gilbert.  I don’t  believe  so.  You  can  look  at  many  different 
employee  populations  and  find  a similar  type  of  thing.  Things  like 
health  programs,  pre-employment  physicals,  and  so  forth,  may 
have  played  a far  more  important  role  m something  like  cardiovas- 
cular disease  than  cancer.  There  is  not  a tremendous  amount  that 
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people  can  do  about  cancer,  so  that  these  factors  just  do  not  affect 
cancer  to  the  extent  that  they  affect  certain  other  diseases. 

Mr.  Walgren.  Just  briefly,  I wanted  to  turn  to  the  reasons  that 
Dr.  Livermore  gave  to  the  transfer  of  the  study.  On  what  date,  Dr. 
Livermore,  did  you  decide  to  transfer  the  study? 

Dr.  -Liverman.  My  name  is  Liverman,  sir.  The  Livermores  are 
the  richer  side  of  the  family. 

I would  be  hard  put  to  remember  the  precise  date.  I do  remem- 
ber that  the  memorandum  from  the  stall  was  dated  in  December 

1974,  and  that  I acted  on  the  basis  of  that.  The  issue  brought  to  me 
was,  that  the  staff  felt  that  the  project  should  be  terminated.  My 
response  was  that  the  project  must  go  through  our  research  com- 
mittee review,  which  is  an  internal  mechanism,  and  have  external 
review  also.  The  report  which  Dr.  Mancuso  mentioned,  which  is  in 
the  files  we  provided  you,  dated,  I believe,  the  8th  of  January,  was 
the  document  that  finally  decided  the  issue  to  terminate  the  pro- 
gram. 

Mr.  Walgren.  January  1975? 

Dr.  Liverman.  I believe  that  is  correct. 

Mr.  Walgren.  It  was  well  under  way  in  December  1974,  when 
there  was  a memorandum  recommending  transfer  of  the  program, 
according  to  your  testimony. 

Dr.  Liverman.  That  is  correct. 

Mr.  Walgren.  One  of  the  reasons  behind  that  was  apparently 
the  reluctance  to  initiate  any  analysis  until  all  data  collection  was 
complete,  so  in  December  1974,  we  have  the  Government  supervi- 
sors indicating  that  a reluctance  to  initiate  any  analysis  until  all 
data  collection  was  complete  as  a factor  in  their  decision  to  trans- 
fer the  project,  and  yet,  according  to  Dr.  Mancuso,  on  page  19  of  his 
statement,  there  is  substantial  data  that  was  not  received  by  De- 
cember 1974;  to  wit,  the  data  on  years  of  external  radiation  expo- 
sure from  1944  to  1975  was  not  received  until  September  1976. 

Further  data  on  years  of  external  radiation  exposure  from  1944 
to  1974  was  not  received  until  November  1975.  Years  of  external 
radiation  exposure,  1944  to  1973,  was  not  received  until  January 

1975.  Years  of  internal  radiation  exposure  up  to  1974  was  not 
received  until  March  1976.  Environmental  exposure  records  were 
not  received  until  March  1977,  all  after  the  decision  supposedly 
was  made  in  December,  1974,  to  transfer  this  because  he  was 
unwilling  to  initiate  analysis. 

Now,  how  can  you  initiate  analysis  when  you  have  no  data  to 
work  from  or  no  complete  data  to  work  with? 

Dr.  Liverman.  There  is  a difference  between  complete  data  and 
just  data.  I think  that  those  who  are  more  familiar  with  the  precise 
details  of  those  issues  are  far  better  qualified  than  I to  deal  with 
the  question.  However,  I do  know  that  there  were  detailed  peer 
reviews  extending  over  a long  period  of  time,  which  are  now  in  the 
possession  of  the  committee.  It  is  the  summation  of  those  peer 
reviews  over  that  period  of  time  which  I understand  formed  the 
background  for  the  recommendation  they  brought  to  me. 

I cannot  speak  with  any  degree  of  certainty  about  the  delivery  of 
data  to  Dr.  Mancuso.  Members  of  my  staff  who  directly  supervised 
or  worked  with  those  matters  would  have  to  provide  that  informa- 
tion to  you. 
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Mr.  Walgren.  Was  Dr.  Mancuso  ever  given  an  opportunity  to 
comment  on  those  adverse  peer  reviews? 

Dr.  Liverman.  I can’t  answer  that. 

Mr.  Walgren.  If  you  made  a decision  based  on  that,  don’t  you 
believe  you  should  be  able  to  answer  that  question? 

Dr.  Liverman.  You  are  perhaps  correct.  In  retrospect  that  is 
certainly  true. 

Mr.  Rogers.  May  I interrupt  at  this  point?  There  is  a vote.  The 
committee  will  recess  for  10  minutes. 

[Brief  recess.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 
People,  please  take  your  seats.  We  need  order  to  proceed,  please. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

As  to  the  stated  reason  for  terminating  a contract  that  results 
had  not  been  published,  is  it  not  true,  Dr.  Liverman,  that  expressed 
statements  were  made  in  the  evaluation  of  the  study  by  personnel 
that  credit  should  be  given  to  Dr.  Mancuso  for  not  publishing 
earlier,  to  wit,  on  page  17? 

Dr.  Liverman.  What  document  are  you  reading  from,  Mr.  Wal- 
gren? 

Mr.  Walgren.  ERDA  internal  memorandum  dated  January  8, 
1976,  in  paragraph 

Dr.  Liverman.  I don’t  have  that  in  front  of  me. 

Mr.  Walgren.  I will  read  it  to  you.  Under  Evaluation  it  says: 

This  contractor  has  also  refrained  from  drawing  premature  conclusions  when 
early  results  have  indicated  that  some  effect  may  be  present.  He  has  properly 
accepted  those  results  as  leads  for  further  inquiry,  and  in  the  process  has  discovered 
biases  which  account  for  the  results.  Since  such  biases  are  apt  to  creep  into  Borne 
portions  of  the  data  in  a study  as  large  as  this,  patience  in  checking  out  results  is 
desirable. 

Now,  that  would  lead  me  to  believe  that  those  who  evaluated 
this  program  within  ERDA  certainly  understood  Dr.  Mancuso’s 
reluctance  to  publish— I take  that  back— reluctance  to  analyze  the 
data  at  a premature"  time. 

Dr.  Liverman.  I think  no  data  should  be  analyzed  at  a prema- 
ture time.  I certainly  agree  with  that.  There  is  perhaps  some 
difference  of  opinion  as  to  whether  or  not  Dr.  Mancuso  had  ade- 

3uate  data  on  which  to  carry  out  analyses.  I am  looking  at  a letter 
a ted  June  27,  1972,  from  Dr.  Mancuso  to  Dr.  Totter,  who  was  then 
the  Director,  Division  of  Biomedical  and  Environmental  Research, 
and  I quote  to  you,  “We  deem  our  findings,  even  at  this  stage,  as 
highly  significant  to  many  of  the  fears  expressed  about  the  health 
hazards  to  persons  exposed  to  even  low  levels  of  radiation.’’ 

Yet  it  was  4 years  later  before  a thorough  scientific  paper  came 
forward  out  of  it.  It  is  not  by  way  of  defending  my  staff  or  anything 
else.  But  it  simply  says,  certainly,  if  he  could  conclude  what  I have 
just  quoted  in  1972,  there  should  have  been  a adequate  paper 
published  for  other  people  to  criticize  and  review  by  1974,  when  the 
decision  was  made,  or  early  1975,  and  certainly  before  September 
of  1976. 

Mr.  Walgren.  Reading  from  a letter  of  Dr.  Weyzen  dated  March 
29, 1977 

Dr.  Liverman.  Is  this  to  Dr.  Mancuso  or  the  earlier  letter  to 
someone  else? 
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Mr.  Walqren.  It  is  to  a Dr.  Borchman,  where  Dr.  Weyzen  says, 
“Most  forms  of  cancer  have  latency  periods  up  to  several  decades. 
The  process  of  data  collection  on  each  individual  in  the  population- 
requires  a thorough  search  of  all  available  records.  Cons^uently,  it 
would  have  been  extremely  difficult  to  conduct  meaningful  analysis 
at  an  earlier  time.” 

My  point  is  simply  this.  I am  looking  for  some  solid  reasons  for 
transferring  this  study  from  Dr.  Mancuso,  and  what  I am  finding 
in  the  Government  _agency  is  bald  statements  in  conflict  with  the 
reasons  you  gave. 

■^v-Wbyzen.  Mr.  Chairman,  if  I may,  it  might  be  useful  to  V 
describe  very  briefly  the  type  of  work  conducted  in  the  period  since 
1964.  It  was  not  until 

Mr.  Walqren.  Let  me  ask  you  briefly,  is  not  that  statement  in 
conflict  with  the  reasons  that  have  been  given  for  Dr.  Mancuso’s 
termination? 

Dr.  Weyzen.  No,  sir,  it  is  not,  and  I was  trying  to  explain  that. 

Mr.  Walgren.  All  right,  proceed. 

Dr.  Weyzen.  It  was  not  until  1974,  I believe,  that  Dr.  Mancuso 
got  engaged  in  the  analysis  of  the  cause  of  death  of  the  Hanford 
population.  Prior  to  that  time,  all  analyses  of  which  I am  aware 
were  done  on  longevity  of  the  population,  and  the  quotes  just  read 
by  Mr.  Walgren  refer  to  an  analysis  of  longevity  of  workers,  not 
the  mortality.  Mortality,  that  is,  cause  of  death,  was  not  initiated 
until  very  late  in  the  study,  probably  sometime  after  Dr.  Milham 
wrote  his  paper. 

Dr.  Liverman.  Mr.  Walgren,  I think  if  I may  make  a comment 
here,  it  seems  to  me  that  one  way  to  get  to  the  heart  of  the  matter 
would  be  to  ask  Dr.  Marks,  who  was,  for  many  years,  the  project 
officer  on  this  program.  Many  of  the  actions  we  took  were  based  on 
his  scientific  recommendations  and  judgements  which  were  in 
large  part  based  on  the  peer  reviews  which  I delivered  to  the 
committee  this  morning.  Perhaps  he  catt  -more  responsibly  and 
accurately  answer  the  questions  than  can  I.  Certainly  I am  not 
familiar  in  detail  with  each  of  the  1,500  projects  that  fall  under  my 
general  purview. 

Mr.  Walqren.  Did  you  essentially  rely  on  Dr.  Marks  in  making 
the  decision? 

Dr.  Liverman.  On  Dr.  Marks  and  the  recommendation  of  the 
scientific  review  committee  within  the  agency.  That  is  where  I 
depend  most  of  the  time  for  judgments  about  the  scientific  excel- 
lence or  non-excellence  for  the  programs.  With  1,500  individual 
projects,  there  is  not  much  else  one  man  can  do  than  to  rely  upon 
nis  staff  to  bring  these  matters  forward. 

Mr.  Walqren.  So  you  substantially  relied  on  Dr.  Marks 

Dr.  Liverman.  Yes. 

Mr.  Walqren  [continuing].  In  making  this  decision? 

Dr.  Liverman.  And  the  research  committee. 

Mr.  Walqren.  So  then  that  goes  to  Dr.  Mark's  motivation  in 
whatever  his  analysis  was,  which  we  may  be  able  to  get  at  in  some 
other  way.  I want  to  go  back  to  one  other  point  that  you  cite  as  the 
reason  or  one  of  the  reasons  in  the  dismissal  of  Dr.  Mancuso,  and 
that  was,  as  you  say,  a clear  lack  of  substantive  publications  ap- 
pearing in  reference  journals  on  his  methodology  for  analysis. 
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Now,  we  can  quibble  about  what  puts  something  out  into  the 
public,  but  1 would  think  that  that  statement  is  at  least  substan- 
tially undercut  by  the  publication  in  the  proceedings  before  the 
Health  Physics  Society  symposium  in  1971,  where  Dr.  Mancuso  did 
publish  a substantial  document  entitled,  “Study  of  the  Lifetime 
Health  and  Mortality  Experience  of  Employees  of  A EC  Contrac- 
tors, Part  One,  Methodology  and  Some  Preliminary  Findings,  Lim- 
ited to  Mortality  for  Hanford  Employees.’’ 

In  fairness,  I guess  I should  give  you  the  opportunity  to  explain 
why  this  [indicating]  did  not  qualify  as  a publication. 

Dr.  Liverman.  In  general,  in  the  scientific  community,  the  proce- 
dure one  follows  to  publish  a paper,  and  I believe  my  word  “sub- 
stantive” would  relate  to  that  precise  definition  you  are  talking 
about,  is  to  prepare  a publication,  then  have  it  reviewed  by  peers 
who  are  experts  in  that  area,  commented  upon  in  detail,  the  com- 
ments taken  into  account  by  the  investigator,  and  then  published. 
That  is  the  process  by  which  most  scientific  papers  get  published.  I 
do  not  believe,  although  I have  no  specific  knowledge  concerning 
this  particular  paper,  that  it  would  have  been  one  that  underwent, 
as  so  others,  a thorough  scientific  evaluation  by  one’s  peers. 

It  is  from  that  kind  of  evaluation  that  we  must  ultimely  rely 
upon  the  validity  of  all  the  scientific  results.  I am  not  questioning 
the  validity  of  the  paper  itself,  but,  in  general,  that  is  the  way  the 
scientific  community  validates  the  work  of  its  body  of  scientists. 

Mr.  Walgren.  Which  source  did  you  rely  on  to  make  the  judg- 
ment that  Dr.  Mancuso  had  not  published  in  a forum  that  would 
create  the  kind  of  evaluation  you  were  seeking,  Dr.  Marks  or  the 
scientific  review  committee? 

Dr.  Liverman.  Both. 

Mr.  Walgren.  Both  said  that  to  you? 

Dr.  Liverman.  May  I describe  the  scientific  review  process  for 
you? 

Mr.  Walgren.  Yes;  if  you  can  keep  it  brief,  because  I am  trying 
to  keep  a record  that  is  understandable. 

Dr.  Liverman.  When  a proposal  comes  into  the  environmental 
part  of  the  Department  of  Energy  we  assign  and  individual  to  be 
responsible  for  seeing  that  proposal  through  the  review  process. 
The  proposal  is  reviewed  by  a group  of  people,  some  of  whom  have 
expertise  in  the  proposal's  area  of  science  and  some  of  whom  do 
not. 

In  addition,  the  proposals  are  sent  to  people  in  universities,  our 
laboratories  and  elsewhere  for  their  inputs  and  opinions.  That 
comes  back.  The  proposal  is  then  processed.  The  document  that  you 
have,  dated  January  8,  1976,  was  a summary  prepared  in  that  case 
by  Dr.  Marks  for  a review  of  the  proposal  by  the  Scientific  Re- 
search Committee,  which  consists  of  a number  of  the  scientists  in 
the  environmental  program.  They  review  the  proposal  in  detail  and 
subsequently  arrive  at  certain  evaluations  and  judgments. 

So,  it  is  not  the  opinion  of  only  a single  individual  acting  upon  a 
proposal.  It  is  but  a collective  opinion  based  on  internal  and  exter- 
nal reviews  of  what  action  should  be  taken  regarding  a proposal’s 
scientific  excellence.  Whether  a study  is  relevant  or  not  is  a sepa- 
rate decision  depending  on  how  closely  it  is  related  to  the  agency 
mission.  There  is  absolutely  no  Question,  in  the  case  of  the  work  we 
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are  discussing  that  it  is  highly  relevant,  as  this  subcommittee  and  I 
well  recognize.  However,  the  scientific  excellence  of  a proposal  is 
judged  by  a group,  not  by  a single  individual,  except  in  rare  cases. 

Mr.  Walgrbn.  I would  simply  question  whether,  when  we  have 
letters  being  written  by  ERDA  officials,  particularly  referring  to 
the  letter  from  Dr.  Weyzen,  again,  saying  things  like,  "Consequent- 
ly, it  would  have  been  extremely  difficult  to  conduct  meaningful 
analysis  at  an  earlier  date,"  that  the  failure  to  publishr  was  a 
substantial  reason  for  the  transfer  of  that  material. 

Now,  that  is  only  a conclusion  of  mine,  and  one  that"  is  admitted- 
ly subjective. 

I want  to  go  to  one  other  point  which  you  raised  in  terms  of  the 
reasons  given  for  transferring  the  study,  and  that  is,  “The  need 
from  the  agency’s  standpoint  to  insure  that  the  records  constitut- 
ing the  study  could  be  preserved.”  Did  you  ever  raise  with  Dr. 
Mancuso  the  need  for  preserving  the  records? 

Dr.  Liverman.  I never,  personally,  raised  that  question  with  Dr. 
Mancuso. 

Mr.  Walgren.  Given  the  alternatives  available  to  preserve  the 
data,  it  certainly  looks  from  this  side  of  the  bench  that  that  reason, 
as  is  given,  for  supporting  the  transfer  of  a study  of  this  kind  is 
bunk. 

Dr.  Liverman.  May  I speak  to  that  question?  Not  only  with 
regard  to  that  particular  study,  but  let  me  give  you  an  analogous 
example.  There  exists  in  one  of  our  laboratories  a 20-year  experi- 
ment on  the  exposure  of  large  populations  of  mice  to  radiation.  The 
principal  investigator  has  been  very  reluctant  to  make  his  raw 
data  and  his  background  information  available  so  that  others,  too, 
may  analyze  them. 

We  have  had  to  take  the  position  that  he  must.  In  the  same 
context,  for  the  materials  gathered  in  the  Atomic  Bomb  Casualty 
Commission,  which  are  in  Japan,  we  have  insisted  that  the  data 
there  be  duplicated  at  least  three  times  so  that  it  is  not  lost  and 
can  be  analyzed  by  a lot  of  people. 

The  same  sort  of  consideration,  I believe,  applies  to  Dr.  Mancuso 
or  any  investigator  who  has  large  masses  of  data  like  these. 

Mr.  Walgren.  At  this  point,  Mr.  Chairman,  we  will  leave  the 
record  open  for  Dr.  Liverman  to  supply  the  committee  with  the 
formal  request  that  the  agency  made  concerning  preservation  of 
data.  I would  expect  that  there  would  be  submissions  at  this  point 
in  the  record. 

Dr.  Liverman.  May  I clarify  the  request?  You  are  requesting 
that  if  in  fact  the  agency  did  write  to  Dr.  Mancuso — is  this  the 
individual  we  are  talking  about? 

[Mr.  Walgren  nods  affirmatively.] 

Dr.  Liverman.  And  asked  him,  could  he,  or  would  he  preserve 
the  data— is  that  the  nature  of  your  question? 

gdr.  Walgren  nods  affirmatively.] 
r.  Liverman.  Fine.  We  understand  that. 

VIr.  Walgren.  Thank  you,  Mr.  Chairman. 

Testimony  resumes  on  p.  694.] 

The  following  material  was  received  for  the  record:] 
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June  12,  1967 


A EC  1136/1 


ATOMIC  BNEROY  COMMISSION 


CORRELATION  OP  EXPERIENCE  OP  EMPLOYEES  WITH 
Note  by  the  Secretary 


The  General  Manager  haa  requested  that  the  attached 
memorandum  of  June  6,  1967  from  the  Directors,  Divisions 


of  Biology  and  Medicine  and  Operational  Safety,  with  attachments, 
be  circulated  for  the  information. of  the  Commission. 

W.  B.  McCool 


Secretary 


DISTRIBUTION 

Secretary 
Chairman  Seaborg 
Commissioner  Ramey 
Comal a slone r Tape 
Commissioner  Nabrlt 
Commissioner  Johnson 
General  Manager 
Deputy  Gen,  Mgr, 

Asst,  Gen,  Mgr, 

Exec.  Asst,  to  GM 
Asst,  OM  for  Admn. 

Asst.  GM  for  IA 
Asst,  GM  for  Operations 
Asst,  GM  for  Plans  & Prod. 
Aset.  GM  for  Reactors 
Asst.  OM  for  R&D 
General  Counsel 
Biology  and  Medicine 


NO.  OP  NO,  OF 

COPIES  DISTRIBUTION  COPIES 

7 Congr.  Relations  2 

4 Controller  1 

1 Ind.  Participation  1 

1 Inspection  1 

1 Isotopes  Development  1 

1 Labor  Relations  1 

2 Military  Application  1 

1 Naval  Reactors  1 

1 Operational  Safety  1 

1 Peaceful  Nuc.  Expl.  1 

1 Personnel  1 

1 Production  1 

1 Public  Information  1 

1 Raw  Materials  1 

1 Reactor  Dev,  & Tech.  1 

1 Research  1 

1 Space  Nuclear  Systems  1 

1 Workmen's  Compensation 

Task  Porce  1 
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UNITED  STATES 

ATOMIC  ENERGY  COMMISSION 

WASH  I NOTON.  DC.  IOM» 


JUN  6 1967 


MEMORANDUM  FOR  CHAIRMAN  SEA  BORG 

COMMISSIONER  JOHNSON 
COMMISSIONER  NABR1T 
COMMISSIONER  RAMEY 
COMMISSIONER  TAPE 


THROUGH, 


m/SeRAL  MANAGER 


a 


SUBJECT:  THE  PURPOSE,  NATURE  AND  PROGRESS  OF  THE  CORRELATION  Og_LlFgTIHE 

HEALTH  AMD  MORTALITY  EXPERIENCE  OF  AEC  ANDTETOONTRACTOR 
EMPLOYEES  WITH  RADIATION  EXPOSURE 


On  June  27,  1963,  AEC  STAFF  PAPER  H36»on  the  subject,  "Correlation  of 
Lifetime  Health  sod  Mortality  Experience  of  AEC  and  AEC  Contractor 
Employees  with  Occupational  Radiation  &cposure,"  was  circulated  by  the 
Secretary.  This  project,  with  your  concurrence,  is  entering  its  fourth 
year  under  contract  with  the  University  of  Pittsburgh  School  of  Public 
Health.  This  memorandum  is  to  update  and  report  the  study  as  to  its 
purpose,  nature,  progress  to  date  and  immediate  forthcoming  activities. 

The  initial  feasibility  phase  of  the  study  was  undertaken  In  view  of  the 
prevailing  uncertainty  of  the  nature  and  extent  of  biologically  harmful 
effects,  If  any,  on  healthy  humans  from  low  levels  of  ionising  radiation. 
After  the  first  year  It  was  determined  that  a study  would  be  feasible 
especially  if  it  were  limited  to  death  rates. 

During  the  past  two  years  a pilot  study  has  been  underway  at  Hanford, 

Oak  Ridge  Union  Carbide  (including  the  former  Manhattan  Engineer  District), 
certain  feed  mills,  and  the  Universities  of  Chicago  and  California,  and 
Columbia  University  personnel  who  worked  at  Oak  Ridge  for  the  Manhattan 
Project.  The  pilot  study  was  designed  therefore  to  ascertain  the  problems, 
limitations  and  potentials,  and  to  determine  the  most  effective  coordina- 
tion of  methods:  in  effect,  the  feasibility  of  extending  the  study  to 

other  AEC -con tree tor  facilities. 

The  study  Is  an  attempt  to  assess  any  lasting  f facts  on  the  basis  of 
differential  survival  rates  and  causes  of  death  that  may  be  observed 
between  exposed  individuals  and  appropriate  controls  followed  in  cohorts 
over  msny  years  until  all  the  exposed  individuals  and  the  controls  have, 
died.  For  more  details  on  methodology,  see  Appendix  A. 

Secretariat  Note : ^Approved  by  the  Coonieslon  at  Meeting"!^’?  on  July  3, — 
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In  tha  installations  Included  In  the  pilot  study  the  AEG  end  Its  contrac- 
tor* have  employed  from  1943  to  date  some  150,000  persona.  The  Method  of 
study  selected  is  a longitudinal  follow-up  of  all  production  employees  who 
could  have  been  exposed  to  Ionising  radiation  in  certain  Installations 
with  appropriate  controls  (who  could  not  have  been  exposed)  to  ascertain 
comparative  survival  rates  and  differential  causes  of  death  between  the 
exposed  and  the  controls. 

The  exposed  groups  and  the  various  categories  of  ln-plant  and  out-of-plant 
control  groups  (all  In  separate  categories)  will  be  subdivided  Into  appro- 
priate quinquennial  or  decennial  age,  and  race  and  sex  groups.  Each  sub- 
group with  appropriate  controls  will  be  characterised  as  a cohort  of  a 
specific  year  in  which  the  index  Individuals  (index  Individuals  are  all 
the  production  employees  of  a given  AEC  installation)  were  first  employed. 
Each  cohort  and  Its  respective  matched  controls  will  be  followed  year 
after  year  and  their  respective  survival  rates  from  each  year  to  the 
following  year  compared  for  controls  as  against  the  Index  groups  to  de- 
termine statistically  significant  differences,  particularly  for  the  groups 
with  maximum  exposure  to  radiation. 

For  the  deceased,  death  certificates  will  be  obtained,  and  causes  of  death 
for  each  year  for  the  experimental  groups  will  be  compared  with  appropriate 
control  groups  again  to  ascertain  whether  there  are  any  statistically  sig- 
nificant differences  between  the  exposed  and  the  non-exposed. 

The  Atomic  Energy  Commission  has  exercised  maximum  caution  to  keep  the  ex- 
posure of  employees  to  various  sources  of  radiation  to  a minimum.  Therefore 
no  more  than  approximately  10  percent  of  the  employees  In  various  Installa- 
tions have  had  any  measurable  exposure  to  any  form  of  Ionizing  radiation  as 
a consequence  of  their  employment.  This  suggests  the  necessity  of  extending 
the  study  to  other  AEC  Installations.  (See  Appendix  B.) 

The  early  extension  to  other  AEC  Installations  Is  also  regarded  advisable 
because  of  the  fact  that  the  men  who  participated  In  the  early  development 
of  these  plants  could  fill  In  gaps  In  Information  and  could  aid  in  the 
correct  Interpretation  of  the  findings  from  different  Installations;  this 
resource  will  not  remain  available  too  long,  and  Its  quality  fades  with 
time. 

To  avoid  the  risk  of  attributing  to  radiation  other  Industrial  hazards 
present  In  various  AEC  Installations,  a careful  study  of  Industrial  ex- 
posure to  such  hazards  by  specific  employees  in  specific  plants  Is  being 
made  as  an  Integral  part  of  the  present  study.  These  Include  exposure  to 
mercury,  beryllium,  asbestos,  etc.  In  this  analysis  the  possibility  of 
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synergistic  or  tha  Inhibiting  iffacti  of  various  Industrial  toxicants  with 
aach  othsr  or  vlth  radiation  would  also  bava  to  ba  con* Ids red  to  avoid 
possible  erroneous  conclusions.  This  is  one  of  many  reasons  why  in  this 
analysis  each  Installation  would  ba  analysed  and  treated  as  a. separate 
entity  - a separate  "experiment Ho  merging  of  different  Installations 
in  the  early  phases  of  the  study  is  contemplated. 

It  would  be  Impossible  to  assess  correctly  the  biological  effect  of  radia- 
tion on  man  unless  exposed  individuals  are  followed  for  as  long  as  they 
live**  This  is  essential  to  ascertain  possible  latent  effects  30,  40  or  50 
years  after  radiation.  To  assure  such  continuity  it  would  be  desirable  at 
so me  later  date  for  a follow-up  center  for  A £C  to  be  established  for  the  pur- 
pose of  long-term  studies  of  human  populations  exposed  to  radiation.  It  is 
anticipated  that  the  following  alternatives  will  be  considered: 

1.  an  AEC- con tree tor  facility 

2.  a university 

3.  a development  of  a consortium  of  Atomic  Energy  industries 
which  would  provide  joint  sponsorship,  funding,  staffing 
and  operation 

4.  AEC  staff  function 

5.  a group  such  as  the  National  Research  Council  which  has 
experience  with  such  long  range  follow-up  studies. 

The  uniqueness  of  the  AEC  population  study  Is  the  totality  of  the  popula- 
tion who  were  exposed  to  measured  levels  of  radiation,  Incident  to  their 
occupational  pursuit  over  the  years.  It  Is  essential  that  each  component, 
representing  the  population  and  radiation  exposures  of  each  facility,  be 
accurate  and  complete  and  maintained  with  the  same  degree  of  thoroughness 
and  concern. 

The  physical  location  of  the  study  records  In  one  location  would  simplify 
the  necessary  professional  recordkeeping,  the  necessary  cataloging,  index- 
ing, ate.,  coordinated  effort  to  be  ultimately  used  in  a modern  record 
system,  such  as  conversion  to  tape  or  similar  subsequent  developments. 

At  this  stage,  one  cannot  detarmlne  what  future  observations  may  develop, 
which  may  warrant  further  information  from  the  source  data,  relating  to 
soma  particular  substance,  which  would  be  meaningful  only  If  all  data 
from  all  the  installations  in  the  project  were  available  for  study. 
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The  work  to  date  has  Included  the  transfer  of  personnel  Identification 
and  work  experience  data  to  about  20,000  record  forms  at  Hanford.  This 
phase  of  our  work  in  Hanford  is  to  be  completed  within  the  current 
fiscal  year.  Ten  thousand  forms  have  been  finished  at  Oak  Ridge,  and 
about  25,000  more  remain  to  be  completed  for  employees  of  Onion  Carbide; 
in  addition,  There  are  over  50,000  more  of  Tennessee  Eastman,  and 
Monsanto  records  to  be  finished.  Ways  are  being  explored  to  accelerate 
the  work  at  Oak  Ridge  so  as  to  accomplish  this  phase  close  to  the  end  of 
fiscal  year  1968.  Arrangements  are  being  completed  to  record  personnel 
Information  from  other  installations  that  are  included  in  this  prelimi- 
nary phase  of  the  study. 

Radiation  exposure  records  of  all  employees  monitored  for  radiation  ex- 
posure In  Oak  Ridge  and  Hanford  have  been  cumulatively  sunzoarlzed  and 
put  on  magnetic  tape  to  be  merged  with  personnel  information  when  the 
record  forms  referred  to  earlier  have  been  completed  and  put  on  tape. 
Radiation  records  for  other  installations  are  being  worked  on  and  should 
be  completed  long  before  the  work  on  personnel  records  can  be  completed. 

It  la  known,  of  course,  that  industrial  exposure  is  not  the  only  exposure 
to  Ionising  radiation.  Background  radiation  and  radiation  Incident  to 
medical  diagnoses  and  therapy  are  other  sources  of  exposure.  There  la  no 
way  of  knowing  the  extent  to  which  these  other  exposures  modify  or  dis- 
tort the  effects  of  radiation  exposure  based  solely  on  Industrial  ex- 
posure Installations.  To  remedy  this  Ignorance,  at  least  partially, 
advantage  has  been  taken  of  the  fact  that  in  Richland,  Washington,  during 
the  years  1946  through  1956,  Hanford  employees  had  almost  all  of  their 
X-ray  services  from  the  Kadlec  Hospital  in  Richland.  As  it  turns  out, 
the  same  machine  which  took  X-rays  in  those  days  is  still  there,  the  same 
technicians  and  complete  records  of  X-ray  services  received  by  the  em- 
ployees who  worked  at  Hanford  in  those  years.  This  study  will  allow  the 
ARC  to  assess  the  relative  contribution  of  medical  occupational  exposures 
to  the  total  radiation  exposure  of  this  population.  Tentatively  it  has 
been  assumed  that  medical  exposure  and  background  exposure  can  be  ignored 
In  the  assessment  of  the  effect  of  occupational  exposure  since  the  two 
would  be  independent  of  each  other.  This  study  will  test  this  assumption. 

Charles  L.  Dunham,  M.D.,  Director 

Division  of  Biology  and  Medicine 


Martin  B.  Biles,  Director 
Division  of  Operational  Safety 

Attachments: 

1.  Appendix  A 

2.  Appendix  B 
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APPENDIX  A 


PURPOSE 


The  purpose  of  what  will  be  referred  to  as  a feasibility  study  is  to  close 
the  gap  in  current  knowledge  regarding  the  biological  effects  of  low  Irra- 
diation on  healthy  human  beings.  It  wust  be  emphasised  that  there  Is  Still 
much  uncertainty  as  to  whether  exposure  to  low  level  radiation  has  perma- 
nent harmful  effects  on  man.  A recent  Public  Health  Service  pamphlet!/ 
reads: 

"Scientists  know  a great  deal  about  the  effects  on  human  beings 
of  large  doses  of  radiation  -•  such  as  would  be  encountered  in 
a nuclear  warr  or  amounts  used  In  medical  therapy  to  destroy 
cancerous  cells.  On  the  other  hand,  not  as  much  is  known  about 
the  effects  of  small  doses  of  radiation,  such  as  those  to  which 
all  Americans  are  subjected  --  natural  background  radiation  and 
fallout  from  nuclear  tests,  for  example.  In  particular,  it  la 
not  known  definitely  whether  there  la  a radiation  dose  or  dose 
rate  below  which  injurious  effects  will  not  occur.  However,  it 
is  the  consensus  of  scientific  opinion  that  for  purposes  of 
health  protection,  the  s>ost  prudent  course  is  to  assume  that 
even  very  small  amounts  of  radiation  may  produce  some  injury  in 
a few  Individuals  when  large  numbers  of  people  are  exposed." 

The  International  Commission  on  Radiological  Protection  and  the  National 
Committee  on  Radiation  Protection  have  repeatedly  pointed  out  that  none 
of  the  recommendations  for  lowering  occupational  exposure  levels  has  re- 
sulted from  the  sctual  observation  In  humans  of  harmful  effect  at  or 
below  permissible  levels  of  exposure.  As  the  AEC  has  pointed  out,  ouch 
of  the  Impetus  for  lowering  permissible  levels  Ms  come  from  extrapola- 
tion --  to  lower  doses  and  larger  populations  --  of  Information  obtained 
on  somatic  and  genetic  effects  at  higher  dose  levels  In  smaller  numbers 
of  humans  or  animals,  and  from  the  subjective  Impressions  of  experts 
regarding  the  lack  of  an  unfavorable  health  picture  among  atomic  energy 
employees. 

The  AEC  employees  and  ehe  employees  of  AEC  contractors  provide  the 
largest  and  most  relevant  body  of  recorded  human  experience  with  low  _ 
level  chronic  exposure  to  Ionising  radiation  with  which  to  test  the 
possible  harmful  effects  that  may  result  from  this  type  of  exposure. 


II  Biological  Effects  of  Radiation,  public  Health  Service  Publication 
No.  1538,  Health  Information  Series  No.  137,  p.  2. 
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The  resolution  of  the  uncertainty  that  low  level  radiation  Kay  have 
leukogenic  and  carcinogenic  effects  on  the  Individual  and  more  general 
adverse  effects  on  the  descendants  of  those  exposed  to  radiation  la 
important  for  at  least  three  reasons; 

1)  The  World-Wide  scientific  Interest  In  the  subject  aroused  by 
the  atomic  boob  and  the  associated  fallout. 

2)  The  situation  could  becooe  medico- legally  Important,  if 
precedence  Is  set  for  aging  employees  and  their  survivors 
to  sue  the  contractors  for  loss  on  the  commonly  held, 
though  as  yet  unsubstantiated  belief,  that  their  early 
employment  for  AEC  was  the  cause  of  certain  diseases. 

3)  The  expanding  use  of  nuclear  reactors  as  a source  of  power 
and  growing  technological  uses  of  Isotopes  and  transuranlc 
elements,  making  it  imperative  for  our  society  to  ascertain 
what  degree  of  safeguards  are  required  to  avert  significant 
biological  harm.  During  1966  nearly  one-half  of  the  new 
installations  for  generating  electricity  were  atomic  plants 
and  this  trend  will  continue  and  accelerate  rapidly  In  the 
years  to  come  in  view  of  the  lover  generating  cost  of 
nuclear  fuels  vis-a-vis  fossil  fuels,  with  the  additional 
deterrent  of  air  pollution,  characteristic  of  all  fossil 
fuels. 


Method  of  Study 

As  Indicated,  a longitudinal  approach  will  be  used  in  which  all  produc- 
tion employees  In  various  AEG  installations  who  could  have  been  exposed 
to  Ionising  radiation  will  be  followed  year  after  year  with  appropriate 
controls  to  ascertain  comparative  survival  rates  and  different  causes  of 
death  between  those  exposed  to  radiation  and  those  not  exposed.  In  this 
follow-up  both  in-plant  and  out-of-plant  controls  are  to  be  used.  The  in- 
plant  controls  will  consist  of  the  following:  a)  persons  who  took  the 
pre  employment  examination  (medical)  and  were  found  eligible  for  work, 
who  for  one  reason  or  other  never  worked  in  an  AEC  installation;  b)  per- 
sons who  worked  in  AEC  installations  as  production  workers  but  have  no 
record  of  ever  having  been  exposed  to  ionizing  radiation  as  a result  of 
their  employment.  The  exposed  group  itself,  the  strictly  experimental 
group,  will  be  subdivided  according  to  the  extent  of  exposure,  the  length 
of  time  over  which  exposed,  and  the  time  that  has  lapsed  since  such  ex- 
posure to  ionizing  radiation  occurred.  The  out-of-plant  controls  would 
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be  matched  with  Individual  employees  In  the  plant.  Theae  control*  will 
consist  of:  a)  sibling*  of  the  same  sex  as  the  employee,  and  b)  two 

Independently  matched  controls  selected  from  the  one  percent  continuous 
work-history  sample  maintained  by  the  Social  Security  Administration. 

The  employee  group » whether  exposed  to  Ionising  radiation  or  not,  will 
Include  all  the  individuals  who  at  any  tine  worked  for  any  length  of 
tine  in  any  of  the  installations  that  are  Included  In  the  study.  The 
analysis  for  each  institution  will  be  Bade  separately  from  all  other  In- 
stitutions. 

The  exposed  groups  and  the  various  categories  of  in-plant  and  out-of-plant 
control  groups  all  in  separate  categories  will  be  subdivided  into  appro- 
priate quinquennial  or  decennial  age,  and  race  and  sex  groups.  Each  sub- 
group with  appropriate  controls  will  be  characterised  as  a cohort  of  a 
specific  year  in  which  the  index  individuals  (index  individuals  are  all 
the  production  employees  of  a given  AEC  installation)  were  first  employed. 
Each  cohort  and  its  respective  matched  controls  will  be  followed  year 
after  year  and  their  respective  survival  rates  from  each  year  to  the 
following  year  compared  for  controls  as  against  the  Index  groups  to 
determine  statistically  significant  differences,  particularly  for  the 
experimental  groups  with  maximum  exposure  to  radiation.  Moreover  each 
year  the  survivors  would  be  further  subdivided  and  their  frequencies  com- 
pared between  controls  and  experimental  groups  in  terms  of  the  following 
subcategories: 

a)  continuing  in  covered  employment 

b)  disabled  --  has  filed  a claim  for  disability  or  is  receiving 
disability  benefits 

c)  retired  --  receiving  or  Is  about  to  receive  retirement  bene- 
fits 

d)  other 

In  any  single  analysis  the  cohorts  in  each  sub-group  will  be  retained  as 
distinct  throughout  the  analysis.  However,  different  analyses  will  be 
made  with  different  grouping  and  regrouping  of  the  radiation  exposed  indi- 
viduals such  as  according  to  the  cumulative  maximum  dosage,  according  to 
the  duration  of  exposure  to  radiation,  according  to  the  lapse  of  time  since 
an  early  significant  exposure  to  radiation,  according  to  the  exposure  to 
other  toxic  substances  in  the  work  environment  with  and  without  radiation, 
etc.  The  matched  controls  would  always  be  In  homologous  cohorts  to  those 
iv.  which  the  index  exposed  individual  is  placed  for  comparison  of  survival 
rates,  and  if  survived  the  probability  of  being  in  category  a)  "still  in 
covered  employment" • 
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For  former  employee*  who  have  died  end  similarly  for  the  control*,  death 
certificate*  will  be  obtained,  and  cause*  of  death  for  each  year  for  the 
experimental  group*  will  be  compared  with  appropriate  control  groups  again 
to  ascertain  whether  there  are  any  statistically  significant  differences 
between  the  exposed  and  the  non-exposed.  Again  different  groupings  may  be 
used  to  test  possible  duration  of  periods  of  latency  and  other  possible 
hypotheses. 

It  Is  believed  that  this  type  of  analysis  carried  over  the  years  that 
have  already  elapsed,  1943-1967,  would  reveal  any  significant  effect 
that  Ionizing  radiation  might  have  on  survival  or  on  causes  of  death  in 
the  first  20  to  25  years.  At  least  It  will  be  possible  to  say  that  the 
measurable  effect  could  not  be  as  large  as  a quantifiable  maximum,  con- 
sistent with  the  sample  sizes,  and  as  the  study  Is  carried  forward  until 
all  the  cohorts  die  out,  this  maximum  would  be  progressively  reduced  to 
as  close  to  zero  as  the  time  and  resources  will  permit.  Therefore  even- 
tually It  should  be  possible  to  indicate  the  effect  of  radiation  on 
longevity,  and  on  causes  of  death,  If  at  all  significant. 

Extension  of  Study 


The  extension  of  the  study  to  other  AEC  Installations  Is  regarded  essen- 
tial to  Increase  the  volume  of  observation  and  the  varying  circumstances 
associated  with  radiation  exposure.  The  study  Is  not  merely  concerned 
with  the  determination  whether  or  not  there  are  any  adverse  biological 
effects  from  radiation,  but  if  there  are,  the  severity  and  nature  of  such 
effects,  the  underlying  mechanisms,  the  differential  effects  of  different 
modalities  of  radiation  in  relation  to  their  penetrating  nature,  energy 
Intensity,  whether  from  external  source  or  from  Internal  emitters  in  dif- 
ferent organs  of  the  body,  etc.  To  have  any  prospect  of  approximating 
these  goals  a large  and  varied  exposure  pattern  Is  necessary.  Fortunately 
for  the  country  the  Atomic  Energy  Commission  has  exercised  maximum  caution 
to  keep  the  exposure  of  employees  to  various  sources  of  radiation  to  a 
minimum.  Therefore  no  more  than  about  10  percent  of  the  employees  in 
various  Installations  have  had  any  measurable  exposure  to  any  form  of 
Ionizing  radiation.  This  necessitates  obtaining  the  wide  experience, 
which  can  be  obtained  only  by  extending  the  study  to' other  AEC  Installa- 
tions to  ascertain  what  records  are  available  and  how  they  can  be  pieced 
together  to  give  a fairly  complete  work  history  on  each  worker  and  in- 
formation with  respect  to  siblings  of  such  workers  as  controls.  Experi- 
ence indicates  that  the  specific  difficulties  of  doing  this  are  different 
at  each  Installation  and  by  delaying  the  gathering  of  basic  data  In  other 
Installations  for  another  three  or  four  years  until  this  Initial  phase  has 
been  carried  further  nothing  would  be  gained,  but  it  could  be  costly  to 
the  project,  since  It  has  been  learned  that  destruction  of  records  has  not 
been  stopped.  Moreover  there  are  government-wide  arrangements  to  transfer 
all  "obsolete"  files  to  government -wide  centers.  It  has  been  found  that 
when  records  are  moved  into  such  centers  reconstituting  them  becomes  well 
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nigh  Impossible.^  because  of  these  circumstances  an  extension  of  the  study 
to  other  Installations  Hated  In  Appendix  8 le  desirable*  Such  early 
extension  to  other  AEG  Installations  Is  regarded  as  advisable  on  another 
•core;  the  nan  who  participated  in  the  early  development  of  these  plants 
could  fill  In  gaps  In  information  and  could  eld  In  the  correct  Interpre- 
tation of  the  findings  from  different  Installations;  this  resource  will 
not  remain  available  too  long,  and  Its  quality  fades  with  time* 

- Followup  Center 

To  arrive  at  definitive  findings  as  to  the  biological  effects  of  radiation 
on  man,  it  le  believed  that  a continuation  of  the  study  is  essential  for 
many  years  to  come.  The  present  Importance  of  the  question  of  biological 
effects  of  low  level  radiation  will  further  Increase  in  national  signifi- 
cance, In  the  peacetime  application  of  nuclear  energy,  which  is  becoming 
a major  source  of  the  power  for  the  United  States*  The  extent  of  the  poten- 
tial development  of  nuclear  power  will  be  augmented  by  the  continuous  ob- 
servations which  may  be  derived  from  the  AEG  follow-up  studies.  The  magnetic 
tapes  being  developed  of  the  source  data  of  the  A£C  contractor  facilities, 
pertaining  to  personnel,  employment,  radiation  exposures,  and  other  environ- 
mental factors  can  be  analyzed  and  studied,  utilizing  the  data  processing 
facilities  of  a group  with  equipment  and  experience  in  long  range  follow-up 
studies.  A parallel  exists  In  the  follow-up  studies  by  the  National 
Research  Council  with  the  Armed  Services  and  the  Veterans  Administration. 

There  is  a very  large  population  and  radiation  data  pertaining  to  the 
Armed  Services  and  DASA,  which  will  be  followed  up  through  the  Veterans 
Administration  by  the  National  Research  Council,  idilch  is  of  keen  Interest 
to  the  AEC  study.  Efforts  have  been  made  In  this  project  for  the  develop- 
ment of  a uniform  system  of  identification  and  recording  of  data,  so  that 
Individual  and  Joint  studies  with  the  Armed  Services  can  be  undertaken. 
Observations  derived  in  this  manner  may  make  significant  contributions. 

In  addition  the  experience  of  the  staff  formerly  associated  with  the  Atomic 
Bomb  Casualty  Commission  in  Japan,  would  be  extremely  valuable.  The  addi- 
tional knowledge  and  understanding  of  the  broad  spectrum  of  all  environ- 
mental stresses  Is  essential  to  any  analysis  of  biological  effects  attributed 
to  radiation. 

The  original  source  documents  which  remain  and  can  be  located  of  the  MED  and 
the  AEC  contractor  installations  should  be  stored  In  one  location  in  the 
country.  The  present  practice  of  disbursement  to  various  federal  record 
centers  and  other  locations  should  be  discontinued.  Needless  to  say,  any 
further  destruction  of  these  records  should  cease.  This  bears  emphasis 
since  changes  In  personnel  throughout  the'  country  necessitates  repeated 
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effort  to  make  everyone  aware  that  there  now  exist*  a temporary  cease - 
destruction  memorandum  pertaining  to  the  records  needed  for  the  project, 
which  apparently  has  not  been  effective.  Extensive  valuable  records. 
Irreplaceable  record^  were  destroyed  prior  to  the  onset  of  the  present 
feasibility  study  and  such  destruction  has  been  going  on  since. 

Despite  efforts,  there  does  exist  variation  in  motivation  and  interest  at 
each  of  the  installations  relative  to  the  maintenance  and  retention  of 
records.  Individual  contractors  have  no  keen  desire  to  retain  the  records 
but  wish  to  have  continuous  access  to  these  records  for  medico-legal  pur- 
poses. It  Is  recognized  by  the  Individual  facility  that  the  scientific 
use  of  these  records  requires  study  on  a broader  basis  such  as  is  now 
being  conducted  by  the  AEC  in  the  present  feasibility  study. 

The  physical  location  of  the  study  records  In  one  Location  would  simplify 
the  necessary  professional  recordkeeping,  the  necessary  cataloging,  in- 
dexing, etc.,  coordinated  effort  to  be  ultimately  used  In  a modern  record 
system  such  as  conversion  to  video  tape  or  similar  subsequent  developments. 

At  this  stage  one  cannot  determine  what  future  observations  may  develop 
which  may  warrant  further  information  from  the  source  data,  relating  to 
some  particular  substance,  which  would  be  meaningful  only  If  all  data 
from  all  the  installations  in  the  project  were  available  for  study. 

It  must  be  recognized  that  the  present  and  projected  AEC  study  may  even- 
tually constitute  a valuable  human  counterpart  to  the  extensive  animal 
experimental  carcinogenesis  studies  now  under  way  on  the  combined  radiation, 
and  chemical  and  viral  effects.  At  a subsequent  stage  of  the  AEC  project, 
selected  data  from  the  medical  folders  will  be  abstracted  for  Inclusion  in 
the  study,  to  test  combinations  of  various  factors. 

It  is  necessary  to  appreciate  what  is  known  and  not  known  relative  to  the 
long-term  biological  effects  of  radiation,  as  well  as  of  other  environmental 
factors.  It  has  only  been  In  recent  years  that  occupational  medicine  has 
begun  to  recognize  the  need  for  the  study  of  long-term  biological  effects 
for  each  of  the  various  types  of  environmental  factors  in  industry,  and 
the  number  of  studies  of  this  nature  are  very  few.  Practically  all  of  the 
previous  work  has  been  directed  at  what  is  referred  to  as  the  so-called 
acute  effects,  the  immediate  association  of  a cause  and  effect  relationship 
that  is  demonstrated  by  an  acute  event  and  an  immediate  response.  This  is 
basic  in  the  study  of  medicine  and  has  been  true  historically  in  the  field 
of  occupational  medicine  where  the  association  has  usually  been  In  terms  of 
a short  period  of  relationship. 
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la  recent  years,  Interest  has ‘shifted  from  the  acute  effects  to  the  long- 
term effects  and  the  fact  Is  beginning  to  be  recognized  that  there  may  be 
marked  delays  In  biological  effects,  this  has  been  exemplified  by  studies 
In  the  area  of  occupational  cancer;  for  example,  the  workers  exposed  to 
betanaphthylaalne  or  benzidine  will  develop  bladder  tumors  which  may  occur 
15,  20  or  30  or  more  years  after  exposure.  Similarly,  Individuals  who 
have  been  exposed  In  the  manufacture  of  chromates  or  abestos  products, 
will  develop  lung  cancer  as  long  as  20  or  30  or  more  years  later. 

Another  phenomenon  which  has  occurred  within  recent  years  Is  the  change 
In  emphasis  of  the  concepts  of  disease  causation  from  single  to  multiple 
factors,  l.e*,  various  environmental  chemicals  or  agents  may  enhance  the 
development  of  a particular  disease  or  biological  effect  and  In  some 
instances  theoretically  have  an  Inhibiting  effect. 

This  Is  mentioned  because  it  has  considerable  bearing  In  the  approach 
being  utilized  In  this  particular  study.  Basically,  of  course,  the 
primary  purpose  has  been  that  of  being  concerned  with  radiation  and  the 
range  of  radiation  exposure  of  the  population  of  the  AEC  contractors. 
However,  it  was  readily  recognized  that  In  order  to  properly  evaluate 
the  question  of  radiation.  It  was  necessary  to  consider  ail  other  en- 
vironmental factors,  In  order  not  to  attribute  to  radiation  a biological 
effect  which  may  be  due  to  some  other  environmental  factor*  Associated 
with  this,  in  the  analysis  of  the  data  Is  the  problem  of  false  positive 
and  the  false  negative  observations  which  may  occur  in  a study  of  this 
type,  if  one  Is  not  sensitive  to  the  various  variables  which  are  Involved. 
For  example  If  the  control  population  represents  those  Individuals  who 
have  had  no  exposure  to  radiation  and  the  population  to  which  it  is  being 
compared  is  the  study  group  which  has  been  exposed  to  radiation,  a differ- 
ence may  occur.  However,  If  the  non-radiation  exposed  group  had  Included 
occupational  groups  which  had  environmental  exposure,  which  might  develop 
the  same  type  of  diseases  (lung  cancer  or  leukemia),  then  the  control 
population  would  reflect  this  Influence  and  have  a much  higher  rate; 
consequently  the  difference  between  the  observed  and  expected,  that  Is, 
between  the  study  cases  and  controls  would  be  null,  and  this  could,  in 
effect,  lead  to  a false  negative  observation.  The  specific  point  rela- 
tive to  this  employee  population  is  that  other  environmental  factors  have 
occurred  during  the  work  exposure,  over  the  years,  substances  which  also 
had  a long-delayed  biological  effect  of  a similar  nature  to  radiation. 

Similarly  the  study  employee  population,  l.e.,  those  who  have  had  exposure 
to  radiation  must  be  refined  in  terms  of  Identification  exposure  to  other 
environmental  agents  during  the  years  of  employment,  e.g. , if  an  Indivi- 
dual has  been  exposed  to  radiation  and  had  also  been  exposed  to  one  or 
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more  other  environmental  factors.  An  Individual  may  have  been  exposed 
to  radiation,  received  his  maximum  amount  of  exposure  then  have  been 
assigned  to  an  area  In  which  there  was  a definite  and  continuous  ex- 
posure to  mercury.  However,  If  these  Individuals  were  classified  solely 
In  terms  of  radiation,  and  the  exposure  to  mercury  not  Identified,  then 
observations  relative  to  either  liver  or  kidney  might  be  attributed  to 
radiation,  where  it  Is  more  likely  to  be  due  to  the  mercury  exposure. 

If  a group  of  the  employee  population  has  been  exposed  to  radiation,  and 
also  exposed  to  beryllium,  and  if  this  population  then  should  subsequently 
develop  lung  cancer  or  liver  daloage,  It  Is  highly  probable,  based  upon  the 
present  toxicological  Information,  that  such  a development  would  more 
likely  have  been  due  to  beryllium  rather  than  due  to  radiation.  In  this 
Instance,  a false  positive  observation  would  occur  attributing  to  radia- 
tion a biological  effect  which  may  be  due  to  another  factor.  The  simple 
arbitrary  division  of  the  study  population  therefore  into  so-called  ex- 
posed and  non-exposed  radiation  groups,  poses  difficult  problems  of 
analysis  unless  all  the  factors  are  identified. 


Progress  to  Date 

The  present  inquiry  to  d^ate  has  been  limited  to  a study  of  the  experience 
of  employees  In  the  three  plants  at  Oak  Ridge,  Tennessee,  the  Hanford 
installation  In  Richland,  Washington;  the  three  universities,  Chicago, 
California  and  Columbia  wfilch  pioneered  massively  the  early  developmental 
work  for  atomic  weapons,  and  eight  feed  mill  plants.  Procedures  and  forms 
have  been  developed  to  obtain  as  complete  a personnel  and  radiation  ex- 
posure record  as  possible  on  each  and  every  employee  who  ever  worked  in 
these  installations  from  the  moment  that  the  plant  vent  into  operation  to 
date  --  with  provision  to  continue  these  records  on  magnetic  tape  from 
here  on  out. 

With  regard  to  records  showing  the  type  of  Information  which  Is  now  being 
collected  on  every  production  worker  who  ever  worked  In  any  installation 
Included  In  the  study,  frequent  gaps  have  been  found  In  the  Information  as 
a result  of  destruction  In  the  past  of  certain  record  forms.  As  already 
Indicated,  It  is  In  part  this  continuing  loss  of  information  that  has  led 
us  to  urge  the  earliest  possible  expansion  of  the  present  Inquiry  to  as 
many  of  the  AEC  Installations  as  possible  to  avert  further  loss  of  signi- 
ficant Information. 

To  date,  the  work  has  resulted  In  the  completion  of  about  20,000  record 
forms  at  Hanford.  This  phase  of  the  work  In  Hanford  Is  to  be  completed 
within  the  current  calendar  year.  Ten  thousand  forms  have  been  completed 
at  Oak  Ridge,  and  about  25,000  more  remain  to  be  completed  for  employees 
of  Union  Carbide;  in  addition,  there  are  over  50,000  more  of  Tennessee 
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Kastman,  and  Monsanto  records  to  be  completed,  Vaya  art  being  explored 
to  accelerate  the  work  at  Osk  Ridge  so  as  to  complete  this  phase  by  the 
end  of  fiscal  year  1968.  Arrangements  are  being  completed  to  record 
personnel  Information  from  other  agencies  that  are  included  In  this  pre- 
liminary phase  of  the  study. 

Radiation  exposure  records  of  all  employees  monitored  for  radiation  ex- 
posure In  Oak  Ridge  and  Hanford  have  been  cumulatively  summarised  and  put 
on  magnetic  tape  to  be  merged  with  personnel  Information  when  the  record 
forma  referred  to  earlier  have  been  completed  and  put  on  tape.  Radiation 
records  for  other  Installations  are  being  worked  on  and  should  be  com- 
pleted long  before  the  work  on  personnel  records  can  be  completed.  Effort 
Is  being  made  to  establish  a special  research  task  force  at  Social  Security 
Administration  to  supervise  and  expedite  the  tremendous  volume  of  data, 
which  will  be  processed  continuously  on  employees,  siblings,  and  controls, 
which  presently  total  approximately  500,000.  To  avoid  delay  In  collecting 
death  certificates  from  Individual  states,  the  University  of  Pittsburgh 
School  of  Public  Health  has  recommended  and  encouraged  the  National  Cen- 
ter of  Health  Statistics  of  the  PHS  to  set  up  a national  alphabetical 
Index  of  all  deaths.  This  recommendation  has  been  supported  by  other 
agencies.  It  Is  estimated  that  the  most  serious  loss  of  time  will  occur 
In  the  searching  for  many  thousands  of  death  certificates  In  all  the 
different  states. 


Medical  Radiation  Exposure 

The  burden  of  proof  of  adverse  health  effect  of  ionising  radiation  on 
survival  must  of  necessity  depend  on  gradients  of  radiation  exposure  as 
determined  from  accumulated  badge  readings  for  monitored  Individuals.  It 
is  known,  of  course,  that  industrial  exposure  is  not  the  only  exposure  to 
ionising  radiation.  Background  radiation  and  radiation  Incident  to  medi- 
cal diagnoses  and  therapy  are  other  sources  of  exposure.  There  Is  no  way 
of  knowing  the  extent  to  which  these  other  exposures  modify  or  distort  the 
severity  of  exposure  based  solely  on  Industrial  exposure  for  which  there 
are  Individual  quantitative  measurements  from  AEG  Installations.  To  remedy 
this  Ignorance,  at  least  partially,  advantage  has  been  taken  of  the  fact 
that  In  Richland,  Washington,  during  the  years  1946  through  1956,  Hanford 
employees  had  almost  all  of  their  X-ray  services  from  the  Kadlec  Hospital 
In  Richland.  As  it  turns  out,  the  same  machine  which  took  the  X-rays  in 
those  days  la  still  there,  the  same  technicians  and  complete  records  of 
X-ray  services  received  by  the  employees  who  worked  at  Hanford  In  those 
years.  This  study  will  allow  the  AEC  to  assess  the  relative  contribution 
of  medical  occupational  exposures  to  the  total  radiation  exposure  of  this 
population. 
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The  Assessment  of  ionizing  radiation  exposure  of  employees  Incident  to 
medical  X-rays  was  undertaken  by  the  Hanford  Occupational  Health  Founda- 
tion and  the  Eattelle  Memorial  Institute.  This  aspect  of  the  work  Is  to 
be  completed  within  the  current  calendar  year.  Tentatively  It  has  been 
assumed  that  medical  exposure  and  background  exposure  can  be  Ignored  in 
the  assessment  of  the  effect  of  occupational  exposure  since  the  two  would 
be  independent  of  each  other.  This  study  will  test  this  assumption. 

Social  Security 


Tentative  agreement  has  been  reached  with  Social  Security  Administration 
for  the  follow-up  of  the  larger  mass  of  civilian  employees  and  their 
respective  controls  to  determine  the  comparative  survival  rate  of  the 
exposed  vls-a-vls  other  groups  in  different  cohorts  from  1943  to  date. 
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APPENDIX  B 


POSSIBLE  INSTALLATIONS  FOR  EXTENSION  OF  FEASIBILITY  STUDY 


Argonne  National  Laboratory 

Bettis  Laboratory  - Veatlnghouse 
Electric  Company 

Dow  Chemical  Company 

General  Electric  Company 

Goodyear  Atomic  Corporation 


Lot  Alamos  Scientific  Laboratory 
(University  of  California) 

Monsanto  Chemical  Company 

Nevada  Test  Site  Operations 
(Reynolds  Electrical  A 
Engineering  Company) 

National  Lead  Company 

Sand la  Corporation 

Savannah  River  Operations  Office 

Lawrence  Radiation  Laboratory 
(University  of  California) 

Union  Carbide  Corpora tlon,  Nuclear 
Division 


Chicago,  Illinois 

Pittsburgh,  Pennsylvania 
Rocky  Flats,  Colorado 
$t.  Petersburg,  Florida 
Plketon,  Ohio 


Idaho  Falls,  Idaho 
Los  Alamos,  New  Mexico 

Dayton,  Ohio 
Mercury,  Nevada 

Feraald,  Ohio 
Albuquerque,  New  Mexico 
Aiken,  South  Carolina 
Livermore  and  Berkeley,  Calif. 

Paducah,  Kentucky 


Idaho  Operations  Office 

Argonne  National  Laboratory 
General  Atomic 

General  Dynamics  - Electric  Boat  Div. 
General  Electric  Knolls  Atomic  Power 
Power  Laboratory 
Phillips  Petroleum  Company 
Westinghouse  Electric  Corporation 
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Mr.  Rogers.  Dr.  Liverman,  what  is  your  budget  for  health  stud- 
ies? 

Dr.  Liverman.  I would  like  to  correct  this  for  the  record,  since  I 
am  recalling  from  memory.  Next  week,  when  I appear  before  Mr. 
Brown,  I will  have  to  know  that  in  detail,  but  this  week  I do  not. 

Mr.  Rogers.  I thought  you  might  have  known  it  this  week. 

Dr.  Liverman.  My  budget  in  detail  is  split  into  about  eight  major 
categories.  Human  health  studies  is  one,  and  if  I am  correct,  Dr. 
Weyzen,  our  total  human  health  studies  budget  in  the  agency  is 
about  $19  million  for  fiscal  year  1978. 

[Dr.  Weyzen  nods  affirmatively.] 

Dr.  Liverman.  It  is  about  $19  million.  We  have  supporting 
animal  studies,  and  those  would  probably  be  of  the  order  of,  what, 
$47  million? 

Dr.  Weyzen  nods  affirmatively.] 

Dr.  Liverman.  $47  million  out  of  a total  budget  of  $258  million. 

Vlr.  Rogers.  The  other  money  goes  to  what? 

Dr.  Liverman.  We  have  about  $51  million  in  environmental 
studies,  ecological  impacts  of  energy  sources  of  all  kinds. 

By  the  way,  an  important  point  here,  I think,  in  the  nuclear 
area,  there  is  a total  of  about  $54  million  in  health,  environmental, 
and  other  programs.  In  the  nonnuclear  areas  for  which  I have 
responsibility  in  the  agency,  coal,  solar,  geothermal,  and  the  others, 
it  is  the  remainder  of  that. 

Mr.  Rogers.  That  is  for  research? 

Dr.  Liverman.  Principally  for  research,  although  there  is  a re- 
sponsibility I have  to  take  remedial  action  for  the  Grand  Junction 
Mill  tailings  that  were  put  under  houses.  For  that  kind  of  thing, 
the  budget  is  about  $16  million  out  of  the  total. 

Mr.  Rogers.  What  about  human  health? 

Dr.  Liverman.  Human  health  studies  for  nuclear  is  $13  million. 

Mr.  Rogers.  How  much  of  that  is  devoted  to  the  Japanese  study? 

Dr.  Liverman.  $6  million  of  that. 

Mr.  Rogers.  Half  of  our  funding  goes  to  the  Japanese  study? 

Dr.  Liverman.  Approximately.  If  I had  not  negotiated  with  tne 
Japanese  Government  4 years  ago,  it  would  have  been  all  of  it, 
because  the  program  is  $12  million  now,  and  they  fund  half  of  that 
program. 

Mr.  Rogers.  I believe  you  have  just  returned  from  Japan. 

Dr.  Liverman.  Yes,  sir. 

Mr.  Rogers.  What  were  your  findings  there? 

0r.  Liverman.  We  were  not  over  there  to  discuss  scientific  find- 
ings so  much  ae  the  budget,  the  program,  and  who  the  new  board 
members  are. 

If  you  would  like  to  know  the  details  of  the  scientific  results,  Mr. 
Jablon  was  also  there,  if  I could  call  on  him. 

Mr.  Rogers.  Just  briefly  and  quickly,  Mr.  Jablon. 

Mr.  Jablon.  Well,  very  quickly  and  very  briefly,  I can  say  that 
the  incidence  of  cancer,  certainly  among  those  who  received  large 
radiation  doses,  is  not  decreasing,  not  for  the  solid  tumors,  at  least. 
Additional  specific  sites  are  coming  into  evidence  all  the  time.  The 
leukemia  rate  among  the  survivors  has  been  declining  since  its 
peak  in  around  1952,  Dut  is  still  not  back  to  normal.  It  is  quite  low, 
but  it  is  still  above  normal. 
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Mr.  Carter.  If  the  chairman  would  yield  on  that,  isn’t  it  true  that 
the  incidence  of  leukemia  was  quite  low  before  the  bombs  were 
dropped  on  Hiroshima  and  Nagasaki,  and  since  that  time  the  inci- 
dence of  leukemia  in  Japan  has  been  much  higher  than  it  was 
before? 

Mr.  Jablon.  Mr.  Carter,  you  are  quite  right  in  terms  of  reported 
cases.  I think  it  is  really  quite  uncertain  to  what  extent  leukemia 
was  being  accurately  recorded  on  death  certificates  prior  to  the 
war,  because  most  of  these  statistics  are  based  upon  death  certifi- 
cate diagnoses,  and  as  the  quality  of  diagnosis,  as  physicians’  ideas 
change,  rates  change  considerably.  Now,  what  you  say  is  actually  a 
fact,  however. 

Mr.  Carter.  Yes,  sir.  The  Japanese  are  highly  intelligent  individ- 
uals, and  it  seems  to  me  that  they  would  be  very  careful  in  keeping 
records,  just  as  we  try  to  do  here  in  the  United  States.  However  we 
have  only  had  death  certificates  since  1911,  I believe,  throughout 
our  country.  Thank  you. 

Mr.  Rogers.  Have  you  had  more  and  more  cancer  reported  in 
Japan? 

Mr.  Jablon.  Yes,  sir,  and  it  may  be  of  some  interest — I am  sure 
that  Dr.  Mancuso  and  Dr.  Stewart  would  be  interested  to  know — 
that  I did  have  the  privilege  of  talking  to  Dr.  Ishimaru,  who  runs 
the  Hiroshima  and  Nagasaki  Leukemia  Registries,  and  he  showed 
me  a first  draft  of  a paper  they  have  coming  out  on  multiple 
myeloma,  and  for  the  first  time  now  I am  really  prepared  to  say  on 
the  basis  of  enough  cases  to  achieve  statistical  significance,  that 
multiple  myeloma  is  incresed  in  the  survivors,  at  least  in  those 
who  had  more  than  100  rads.  So,  there  is  that  point  of  agreement 
between  the  Japanese  studies  and  these,  although,  of  course,  the 
dose  levels  we  are  talking  about  are  very  different. 

Mr.  Rogers.  How  do  they  know  how  many  had  100  rads  or  more? 

Mr.  Jablon.  We  spent  years  and  a lot  of  Dr.  Liverman’s  money 
and  Dr.  Totter’s  before  him  sending  field  agents  out  into  the  field 
armed  with  prestrike  maps,  talking  with  individual  survivors,  spot- 
ting them,  exactly  where  they  were,  what  floor  of  the  house  they 
were  in:  The  Oak  Ridge  Health  Physics  Group  at  one  of  the  test 
shots— I hope  not  one  of  the  ones  you  have  been  talking  about — 
actually  had  mockups  of  Japanese  houses  with  dosimeters  inside  so 
that  they  could  measure  shielding  characteristics.  They  provided  us 
with  air-dose  curves  so  that  we  could  perceive  from  the  point 
where  somebody  was  what  the  air  dose  would  have  been  to  what 
shielding  he  would  have,  then  to  an  estimate  of  what  is  called  a 
tissue  kerma  in  free  air  at  the  point  where  the  survivor  was,  and 
we  have  accounts  of  all  of  these  people,  and  this  has  been  very 
expensive,  I assure  you. 

Dr.  Liverman.  As  a matter  of  fact,  the  points  fall  on  a curve,  a 
typical  curve  that  extrapolates  to  zero,  so  you  will  find  the  doses 
are  alined  along  that  axis,  so  the  calculated  dose,  and  what  they 
got,  and  the  biological  effect  would  pretty  much  match.  That  is  the 
point. 

Mr.  Rogers.  Well,  we  hope  they  do. 

Dr.  Liverman.  Well,  at  the  higher  levels. 

Mr.  Rogers.  But  we  are  not  sure  about  the  lower  levels? 

Dr.  Liverman.  We  are  still  getting  results. 
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Mr.  Rogers.  What  about  your  Marshall  Island  studies?  Do  they 
show  anything  from  low  levels? 

Dr.  Weyzen.  The  exposures  at  the  Marshall  Islands  were  not 
exactly  lower  level  studies. 

Mr.  Rogers.  They  were  not  what? 

Dr.  Weyzen.  Low  level  studies. 

Mr.  Rogers.  What  about  Utirik? 

Dr.  Weyzen.  Utirik  was  an  acute  exposure  of  14  rad  whole  body, 
which  is  a relatively  high  exposure. 

Mr.  Rogers.  It  would  seem  to  be  borderline  for  the  studies  that 
you  are  doing.  What  is  it,  3 years  allowed  dose  in  one? 

Dr.  Weyzen.  Are  you  talking  about  the  number  of  tumors? 

Mr.  Rogers.  No;  I am  saying  it  is  what  you  would  permit  over  a 
3-year  period,  and  you  were  saying  it  was  given  in  one  exposure  at 
Utirik. 

Dr.  Weyzen.  That  is  correct. 

Mr.  Rogers.  Let  me  ask  this.  Was  that  fallout,  I presume? 

Dr.  Weyzen.  There  are  reasons  to  believe  that  fallout  could  have 
been  involved,  yes. 

Mr.  Rogers.  Was  that  meanly  external  exposure  or  internal? 

Dr.  Weyzen.  Both. 

Mr.  Rogers.  Dr.  Liverman,  when  did  you  come  to  the  AEC? 

Dr.  Liverman.  I came  back  in  November  of  1972. 

Mr.  Rogers.  Then  where  did  you  go?  ERDA? 

Dr.  Liverman.  Yes. 

Mr.  Rogers.  And  now  you  are  at  DOE? 

Dr.  Liverman.  Yes,  sir. 

Mr.  Rogers.  Are  your  responsibilities  for  health  effects  research 
basically  the  same? 

Dr.  Liverman.  Yes;  very  much  the  same,  except  they  have  broad- 
ened a great  deal  from  nuclear  into  covering  the  whole  spectrum  of 
energy  technologies. 

Mr.  Rogers.  Yes;  now,  is  Dr.  Weyzen  the 

Dr.  Liverman.  He  is  in  one  of  the  divisions  reporting  to  me.  Dr. 
Weyzen  is  in  the  Division  of  Biomedical  and  Environmental  Re- 
search as  a program  manager.  That  division  has  a deputy  and  a 
director. 

Mr.  Rogers.  And  it  is  his  responsibility 

Dr.  Liverman.  Human  health  studies. 

Mr.  Rogers.  Dr.  Weyzen,  how  long  have  you  been  in  that  posi- 
tion? Were  you  before  in  ERDA  and  in  AEC  before  that? 

Dr.  Weyzen.  I joined  the  AEC  in  1969,  and  I became  program 
manager  in  September  1976, 1 believe. 

Mr.  Rogers.  So  you  were  here  after  the  contract  had  been  given, 
but  picked  up  the  responsibility  for  the  Mancuso  contract  at  that 
time? 

Dr.  Weyzen.  At  the  time  I became  responsible,  I am  quite  sure 
the  principal  investigator  had  been  informed  of  the  termination. 

Mr.  Rogers.  By  the  time  you  actually  took  charge? 

Dr.  Weyzen.  By  the  time  I took  charge;  yes. 

Mr.  Rogers.  So  was  it  Marks  who  had  responsibility  for  the 
Mancuso  contract  at  the  time  it  was  terminated? 

Dr.  Liverman.  Dr.  Marks,  are  you  here? 

Dr.  Marks.  Yes;  I am. 
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Mr.  Rogers.  Would  you  mind  coming  to  the  table? 

Dr.  Liverman.  I would  be  glad  to  let  him  have  my  chair. 

Mr.  Rogers.  Dr.  Marks,  could  you  identify  yourself  for  the 
record,  please? 

Dr.  Marks.  Yes;  I am  Dr.  Sidney  Marks.  I am  an  M.D.  and  a 
specialist  in  pathology.  I,  subsequently,  had  training  in  biostatis- 
tics,  and  I have  a Ph.  D.  in  that  field.  I practiced  pathology  in 
Richland,  Wash.,  and  then  took  the  graduate  program  in  biostatis- 
tics. Later,  after  a faculty  appointment  at  the  University  of  Mary- 
land, I joined  the  staff  of  AEic  in  December  of  1971. 

Mr.  Rogers.  1971? 

Dr.  Marks.  Right.  Then  I left  there  in  June  of  1976  to  return  to 
Richland  to  serve  on  the  Battelle — Pacific  Northwest  Laboratories 
staff,  where  I am  associate  manager  for  environmental,  health,  and 
safety  research  programs. 

Mr.  Rocer8.  The  decision  to  terminate  the  contract  with  Dr. 
Mancuso  was  basically  your  judgment,  as  recommended  from  the 
peer  review  group  that  you  had  heard  from,  and  which  you  gave  to 
Dr.  Liverman? 

Dr.  Marks.  It  was  my  decision  arrived  at  jointly  with  the  staff. 
The  matter  was  referred  to  Dr.  Liverman,  Dr.  Burr,  who  is  deputy 
director  of  the  division,  and  Dr.  Edington,  who  was  associate  direc- 
tor for  research  and  development,  so  that  it  was  a joint  decision. 

Mr.  Rogers.  What  was  the  basis  of  the  decision? 

Dr.  Marks.  The  basis  was  the  feeling  that  Dr.  Mancuso  had  not 
performed  adequately,  which  was  based  in  part  on  the  peer  review 
opinions  that  had  been  offered  during  the  course  of  peer  reviews  of 
the  study. 

Mr.  Rogers.  Who  were  the  peer  reviewers?  How  many  were 
there? 

Dr.  Marks.  There  were  five  peer  reviewers  in  November  of  1972. 
There  was  a review  in  1970  with  two  reviewers,  another  review  in 
1967  with,  I believe,  six  reviewers.  The  early  reviews  were  not  as 
strongly  critical  of  Dr.  Mancuso  as  the  later  ones.  Some  of  the 
earlier  reviews  were  critical  of  the  study  in  terms  of  wondering 
whether  the  study  would  produce  the  results  that  the  investigators 
were  looking  for  and  which  the  agency  was  seeking. 

Mr.  Rogers.  Which  was  that? 

Dr.  Marks.  Which  was  to  demonstrate  radiation  effects  in  the 
worker  population,  or  to  possibly  rule  out  those  effects. 

Mr.  Rogers.  On  what  date  was  the  judgment  made  to  terminate 
the  Mancuso  contract? 

Dr.  Marks.  In  August  of  1974,  I drafted  a memo  which  I can 
place  in  the  record. 

Mr.  Rogers.  Yes;  I wish  you  would. 

Dr.  Marks.  In  that  memo,  I proposed  that  a set  of  programs 
relating  to  human  studies  be  transferred  to  Oak  Ridge  Associated 
Universities.  There  were  a total  of  about-  eight  such  programs 
under  consideration.  The  health  and  mortality  study  was  one  of 
them,  and  the  reasons  the  pros  and  cons  were  fisted  in  that  memo. 
The  reasons  were  the  performance  of  the  contractor  and  the  opin- 
ions of  the  peer  reviewers.  There  was  a feeling  that  the  staff 
themselves  were  dissatisfied  with  the  progress  of  the  study  and 
that  the  peer  reviews  had  set  the  stage  for  this  feeling  that  the 
study  was  not  being  carried  out  properly. 

[Testimony  resumes  on  p.  714.J 

[The  following  material  was  received  for  the  record:] 
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DI8CUBSI0B3  AXD  RBCOMSXDATIONS  COBCERHWO  A PROJECTED  ORAU  PROGRAM  OF 
HUMAN  STUDIES  AlfD  RADIATION  JODICINE  ACTIVITIES 

This  report  considers  lateiaeioo  or  transfer  of  the  following  activities 
to  ORAU: 

I.  Development  of  an  emergency  treatment  facility  for  radiation 
accident a including  thoaa  Involving  perconnel  contamination. 

I.  Development  of  a training  center  for  the  handling  by  occupational 
phyalclana  temSfca  wwrlmsr  ladememy,  of  medical  problems  resulting 
from  radiation  accidents. 

J#  Development  of  a registry  of  radiation  accident  victims. 

4.  Development  of  a radiation  exposure  registry  for  employees  in  the 

I 

nuclear  Industry. 

5*  Development  of  a nationwide  program  of  monitoring  public  health 
and  demographic  statistics  in  the  neighborhood  of  contractor  and 
licensee  nuclear  plants. 

4.  Development  of  a health  effects  assessment  program. 

7.  Transfer  of  management  and  analysis  in  the  Health  and  Mortality 
Study  from  the  University  of  Pittsburgh. 

• • Transfer  of  the  U.S.  Transuranium  Registry  from  the  Henford 
Environmental  Realth  Foundation. 

Iha  following  recommendations  are  made  relative  to  the  Individual 
activities  listed  ebove: 

1.  Radiation  Emergency  Assistance  Center. 

The  emergency  treatment  facility  is  endorsed  at  e highly 
desirable  regional  treatment  resource.  This  facility  could  provlds 
madical  emergency  backup  to  a large  network  of  nuclear  production  and 
power  plants  in  ths  southeast  region.  It  would  also  become  an 
Important  element  of  the  training  program  dlscusead  below  in  2. 

Dr.  Lushbaugh  Is  superbly  qualified  to  supervise  this  activity. 

2.  Radiation  Occupational  Medicine  Training  Facility. 

ORAU  has  aaple  experience  In  conducting  training  courses  for 
industrial  physicians  In  the  handling  of  radiation  exposures  and 
accidents.  It  would  be  appropriate  to  make  ORAU  the  central  facility 
for  training  in  occupational  medicine  in  the  nuclear  field.  The 
following  components  might  be  considered  for  inclusion  in  sn  ORAU 
program  to  be  conducted  in  cooperation  with  the  ORNL  Health  Division: 
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a.  Serve  as  the  sponsoring  facility  and  possibly  the  sola  location 

for  the  annual  short  course  In  the  management  of  radiation  accidents 
for  industrial  physicians; 

b.  Provide  Interim  guidance  or  Instruction  to  physicians  who  have 
need  for  educational  assistance  but  have  not  attended  the  annual 
course; 

C.  Conduct  occasional,  more  advanced  symposia  for  experienced 
physicians,  and  scientists  In  this  field; 

d.  Become  a reference  center  for  current  Information  concerning  the 
management  of  radiation  accidents,  the  treatment  of  radionuclide 

deposi  ‘ i-.i 1 1 lO'i.i  1 -cdici!  ; i " < **  • 

populations; 

e,  Establish  cooperative  arrangements  vlth  medical  institutions 
providing  residency  or  other  training  in  occupational  medicine 
•o  that  residents  or  fellows  may  receive  part  of  their  training 
at  ORMJ  and  ORNL. 

3,  Registry  of  Accidentally  Irradiated  Persons. 

The  "National  (International)  Registry  of  Accidentally 
Irradiated  Persons"  at  ORAU,  an  outgrowth  of  the  lntereata  and 
experience  of  Drs.  Andrews  and  Lushbaugh,  is  receiving  funding  at 
present • The  Registry  will  obtain  and  maintain  a file  of  follov-up 
information  on  vlctlma^of  major  accidents.  Its  further  development 
should  be  strongly  encouraged.  This  Registry  will  be  a valuable 
asset  to  the  training  program  and  will  be  an  Important  element  in 
discharging  an  ABC  responsibility  to  guarantee  maximum  utili ration 
- of  any  Information  that  may  he  obtained  on  the  effects  of  human 
radiation  exposure. 

4.  Occupational  Radiation  Exposure  Registry. 

An  Industry-wide  radiation  exposure  registry  could  be  developed 
in  collaboration  vlth  the  ORNL  Health  Phyalca  Division, .utilising  the 
services  of  personnel  like  J.  C.  Hart,  and  the  Oak  Ridge  Computing 
Technology  Center.  The  purpose  of  the  Registry  would  be  to  centralise 
the  storage  of  radiation  exposure  information  or  access  to  such 
information  In  a single  facility.  The  Registry  could  Improve  (a)  the 
accessibility  and  completeness  of  past  exposure  records  for  those 
new  employees  In  a plant  who  were  previously  employed  elsewhere 
i-  v-  and  ic sc  . . ucicn  ci  j:....  :s 
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concerning  radiation  exposure  In  tha  Industry;  and  <c)  th«  quality 
assurance  of  radiation  monitoring  and  ralcvant  racord  keeping  in 
tha  industry.  Tha  projact  could  synthetics  tha  following  ongoing 
or  projactad  activities: 

a.  the  directory  of  radiation  exposures  formerly  maintained  by 
Hr.  Eason  In  tha  Office  of  the  General  Manager,  AEC; 

b.  tha  neater  roster  of  essential  employment  data,  including  periods 
of  employment,  for  Individual  employees  of  the  major  AEC  con- 
tractors. This  activity  is  now  being  completed  by  Dr.  Mancuso 
as  a part  of  the  Health  and  Mortality  Study;  and 

c.  the  Radiation  Workers  Directory  proposed  recently  by  Mr.  Hart 
of  ORNL  but  not  approved  for  funding  as  yet. 

Additional  discussion  of  the  relationship  of  these  activities  to 
the  proposed  registry  Is  provided  in  Enclosure  1. 

A central  administrative  facility  could  address  the  following 
Issues  relative  to  a directory: 

a.  the  potential  categories  of  users  and  those  user  needs  that 
may  be  served  profitably  by  a directory; 

b.  the  types  of  data  that  may  be  included  in  a registry  at 
reasonable  cost; 

e.  the  manner  of  access  to  contractor  or  licensee  data  when  not 
included  In  registry  files;  and 

d.  the  mechanisms  for  and  problems  that  may  be  encountered  In 
pooling  expo surer  data  from  a variety  of  employer  sources. 

This  project  would  require  health  physics  expertise  on  either 
a staff  or  cooperative  basis.  It  would  also  encompass  certain 
activities  now  performed  or  projected  by  others.  Coordination  with 
persons  now  conducting  those  activities  or  obtaining  their  participation 
would  be  essential.  For  these  reasons,  the  project  would  require 
preliminary  exploration  by  ORAU  end  the  development  of  necessary 
working  relationships  with  key  persons  discussed  here  as  well  as 
others  before  its  feasibility  can  be  evaluated. 

5.  Progrsm  of  Public  Health  end  Demographic  Surveillance  around 
Nuclear  Plante. 

A program  of  public  health  and  demographic  surveillance  around 
nuclear  plants.  Including  power  plants,  If  located  at  ORAD  could 
take  advantage  of  existing  resources  In  ORAD  and  ORHL.  The  Southern 
Regional  Demographic  Group  affiliated  with  ORAD  would  contribute 


directly  to  such  a program.  Tha  census  tract  and  other  data  rmsoorcae 
of  tha  ORHL  Regional  and  Urban  Studies  Department  of  the  Energy 
Division  could  be  utilised  in  this  program.  Expertise  in  epidemiology 
vith  special  emphasis  on  public  health  statistics  would  need  to  be 
brought  to  bear  on  this  project.  This  and  other  projects  considered 
here  would  justify  the  addition  of  epidemiologic  end  blostatlstlcal 
personnel  to  the  ORAU  staff.  In  addition,  the  liberal  use  of  expert 
consultants  and  advisory  groups  would  probably  be  required  in  this 
project. 

t.  Assessment  Projects. 

the  asslgnaent  to  ORAU  of  nultlple  projects  concemsd  with 
the  effects  of  rsdletion  on  man  could  easily  lead  to  tha  development 
of  a health  effects  assessment  project.  If  there  le  intereet  in 
developing  this  activity,  it  should  be  phased  in  gradually  rather 
than  have  It  Initiated  simultaneously  vith  the  Impending  change  In 
orientation  of  the  overall  program  and  the  startup  of  new  activities. 

Regional  assessment  is  also  a possibility  In  view  of 
Dr.  Johnsons  background  in  ecology  and  his  sociological  Interests. 
However,  Dr.  Johnson's  probable  preoccupation  with  administrative 
duties  end  the  lack  of  an  environmental  sciences  base  in  the 
organisation  would  make  ORAU  an  unlikely  choice  for  a regional 
assessment  program. 

7.  AEC  Health  and  Mortality  Study. 

The  collection  and  analysis  of  - past  data  In  the  Health  and 
Mortality  Study  (KMS)  la  approaching  completion.  The  bulk  of  the 
contract  work  at  the  University  of  Pittsburgh  should  be  phased  out 
In  three  years.  At  that  time  analyses  will  have  been  completed  for 
tha  Hanford,  Oak  Ridge  and  Mound  Laboratory  plants.  A time  lag  for 
phasing  out  the  present  administration  of  this  project  by  Dr.  Mancuso 
of  tha  University  of  Pittsburgh  would  enable  ORAU  to  prepare 
adequately  for  the  assuo?tlon  of  this  responsibility. 

Ongoing  data  collection  for  the  Study  is  In  progress  at 
Hanford,  Oak  Ridge  and  Mound  and  Is  funded  through  the  responsible 
ABC  operating  divisions.  Expansion  of  this  ongoing  collection 
program  to  include  all  other  major  AEC  contractor  facilities  has 
been  discussed  by  staff  of  the  Divisions  of  Biomedical  and  Environ- 
mental Research  and  Operational  Safety  in  recent  years.  This  program 
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1*  considered  oittttUl  to  the  early  discovery  of  say  adverse 
be* 1th  effects  thst  sight  occur  la  iodivldusl  pleats  or  la  the 
Industry  ss  s whole.  Its  existence  beers  test  Loony  to  the  quality 
of  ABC  concern  for  the  velfere  of  workers  in  the  Industry,  further- 
sore.  the  Union  Carbide  Company  has  decided  thst  the  RMS  data 
collected  st  Osh  Ridge  Is  sufficiently  Important  to  verraot  its 
inclusion  la  legelly  acceptable.  Individual  employment  records. 

The  deep  involvement  of  the  ORXL  Health  Physics  Division  la 
the  date  collection  at  Oak  Ridge  end  of  the  Oak  Ridge  Coeluting 
Technology  Center  in  data  processing  and  computation  for  the  HMS 
make  Oak  Ridge  a logical  site  for  long-term  centralised  management 
of  this  A EC  health  surveillance  function.  ORAO  could  assume  adminis- 
trative responsibility  for  the  data  collection  and  for  analysis  at 
appropriate  Intervals.  Epidemiological  and  statistical  personnal 
on  tha  ORAU  staff  would  be  expected  to  contribute  to  further  analysis 
of  the  date. 

If  tha  transfer  of  responsibility  for  the  Study  were  to  be 
affected,  affiliation  of  qualified  university  personnel  in  the  conduct 
of  the  Study  would  be  desirable.  This  university  participation  might 
Involve  the  associated  universities  and/or  others.  The  need  for 
such  participation  is  twofold.  The  richness  of  this  data  resource 
warrants  its  analysis  by  multiple  groups  If  appropriate  control  of 
this  activity  Is  'maintained.  Secondly,  the  performance  of  analyses 
as  designed  by  or  in  conjunction  with  non-AEC  contractor  personnel 
will  lend  credibility  to  the  objectivity  of  the  results.  Specifically, 
an  affiliation  with  the  Harvard  University  Department  of  Epidemiology 
may  be  desirable  for  reasons  discussed  In  Enclosure  2.  Remarks 
concerning  the  transfer  of  administrative  responsibility  for  tha 
Study  are  also  Included  in  the  enclosure. 

8.  U.S.  Transuranium  Registry. 

Relative  to  the  question  of  transferring  tha  U.S.  Transuranium 
Registry  (USTR).  Enclosure  3 contains  a brief  discussion  of  the 
various  plutonium  studies  In  man,  Including  the  USTR,  and  makes 
recommendations  concerning  the  future  disposition  of  those  progrema. 

The  following  recommendations  are  made  In  the  enclosure: 

a.  Assign  to  the  Health  and  Mortality  Study  the  epidemiologic 

•tudy  of  ABC  contractor  employees  with  known  plutonium  deposition. 

b.  Assign  to  Dr.  L.H.  Hempelmann  responsibility  for  the  clinical 
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follow-up  of  separated  employees  with  plutonium  burdens.  IASI 
vould  be  the  contractor  for  this  program  tinea  It  would  ba  an 
extension  of  a project  now  conducted  by  Dr.  He  cap  el  sunn  for  LASL. 

c.  The  following  options  relative  to  the  U.S.  Transuranium  Registry 
are  offered  In  order  of  preference: 

(1)  Retain  the  USTR  at  Kanford  under  either  HEHF  or  PNL  If  a 
etilr^Mo  M.h.  director  cxr\  be  Teenil *■'**. 

(2)  Transfer  It  to  LASL  under  the  supervision  of  Dr.  Hempelmann 
if  he  can  be  persuaded  to  retire  from  the  University  of 

' Rochester  soon  and  is  sufficiently  interested  In  this  project. 

(3)  Transfer  it  to  ORAU. 

d.  Retain  at  IASL  and  PNL  the  monitoring  of  plutonium  levels  In 
tissues  obtained  at  autopsy  from  the  general  population. 

The  principal  reasons  for  reeoasendlng  Hanford  or  IASL  over 
ORAU  as  the  site  for  the  Registry,  provided  that  a suitable  director 
can  ba  recruited  at  either  location,  are  aa  follows: 

a.  IASL  and  Hanford  are  active  cooperating  organisations  in  the 
program  and  are  major  plutonium  facilities. 

b.  Hanford  is  sn  Important  source  of  autopsy  material  for  the 
Registry,  and  Los  Alamos  is  likely  to  become  such  e source. 

c.  Both  sites  have  rsd  loch  soils  try  laboratories  where  human  tissue 
analyses  for  plutonium  are  now  being  conducted. 

d.  PNL  and  IASL  have  ongoing  radiobiological  plutoolum  studies  that 
vould  provide  s base  for  additional  scientific  exploitation  of 
material  that  will  become  available  through  the  Registry. 

Summary  of  Recotnmendatlons 

The  following  categories  of  recommendations  are  offered: 

1*  Early  implementation  by  ORAU  of  (a)  an  emergency  treatment  facility 
for  radiation  accidents,  (b)  a training  center  for  occupational 
physicians  in  medical  problems  relating  to  accidental  radiation 
exposure,  and  (c)  a registry  of  radiation  accident  victims; 

2.  Exploration  of  the  feasibility  of  developing  (a)  an  occupational 
radiation  exposure  registry,  (b)  a nationwide  program  of  monitoring 
public  health  sod  demographic  statistics  In  areas  around  nuclear 
plants,  and  (c)  a health  effects  assessment  program; 

3.  Assumption  of  administrative  responsibility  for  the  AEG  Health  and 
Mortality  Study  at  the  end  of  three  years; 

— . . s V -«  ’ *- " '■  ■ - ~ - 

4.  Assumption  of  responsibility  for  the  U.S.  Transuranium  Registry  at 

a future  date  only  if  an  appropriate  director  for  the  Registry  cannot 
be  recruited  within  e reasonable  period  at  Kanford  by  either  HEHF 
or  PNL  or  at  Los  Alamos  by  IASL. 
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Enclosure  l 

Activities  Relevant  to  e Reflation  Worker*  Directory 

Mr.  Esson's  Radiation  Exposure  Directory  consisted  principally  of 
(a)  individual  records  of  overexposures  and  (b)  statistics  sumoarlxlng 
exposure  Information  for  contractor  and  licensee  plants.  With  dissolution 
of  Mr.  tason's  unit,  the  Directory  has  been  split  into  a contractor  segment 
in  the  Division  of  Operational  Safety  and  a licensee  segment  in  the 
Directorate  of  Regulation. 

The  master  employment  roster  nov  being  prepared  by  Dr.  Kancuso  Is 
designed  to  enable  the  Investigator  to  access  quickly  all  sites  of 
employment  for  each  individual  employee?.  Query  of  the  contractor  employers 
mould  then  permit  the  investigator  to  develop  a complete  cumulative  exposure 
record  for  employees  vhors  work  experience  is  confined  to  plants  covered 
la  the  roster.  Although  Dr.  Maocuto  is  developing  this  roster  for  use  In 
the  IMS,  l.e.,  to  improve  the  completeness  of  the  HMS  radiation  exposure 
data  for  employees  In  the  plants  under  study,  the  roster  could  be  made 
available  for  employer  use  by  Incorporating  it  into  a central  registry. 

The  proposal  for  a Radiation  Workers  Directory  as  submitted  by 
Dr.  Hart  would  extend  the  roater  compiled  by  Dr.  Kancuso  and  serve  certain 
additional  functions.  In  the  189  form  submitted  by  Mr.  Kart  it  Is  stated 
that  the  Directory  "would  (1)  categorically  Identify  persons  for  whoa 
rad 1st too  exposure  information  was  accrued  under  the  auspices  of  MED 
sad /or  the  ABC,  (11)  locate  existing  radiation  exposure  records  accrued 
for  such  employees,  (111)  determine  the  kind  of  exposure  records  on  file, 

(lv)  determine  the  value  of  such  records  In  reconstructing  the  rsdlatlon 
history  of  the  eaq>loyee,  and  (v)  establish  procedures  for  Interpreting  such 
records  £n  futuro  by  qualified  experts  who  had  no  part  In  generating  the 
original  records." 

The  MS  nov  collects  radlqtlon  exposure  data  on  individual  employees. 
If,  as  suggested  In  7.  of  the  attached  report,  this  progrsa  Is  extended  to 
all  other  contractors  for  ongoing  data  collection,  future  radiation  exposure 
InforsMtlon  could  he  made  immediately  available  to  a registry  provided  that 
safeguards  to  protect  the  data  are  built  Into  the  ayatea.  Past  exposure 
data  would  remain  a difficult  and  relevant  problea  with  respect  to  this 
generation  of  workers.  That  problea  has  been  addressed  by  Uni  gum,u,ritHi^ 
wmstobnss  and  would  become  a principal  undertaking  of  the  Registry. 
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Enclosure  2 

Statu*  of  the  Health  and  Mortality  Study 

This  contract  with  the  University  of  Pittsburgh  has  been  in  existence 
for  ten  years.  Performance  under  the  contract  has  been  of  mixed  quality. 

Transfer  of  the  project  to  another  Institution  has  been  considered  from 
time  to  tine  during  the  lifetime  of  the  contract  but  has  been  rejected 
each  tine.  Some  of  the  reasons  that  have  been  advanced  for  and  against 
retention  of  the  contract  at  the  University  of  Pittsburgh  are  as  follows: 

£12 

1.  The  investigators  have  conducted  the  data  collection  in  an  exceedingly 
painstaking  and  careful  manner.  The  quality  of  the  data  has  profited 
from  the  unusual  care  expended  in  this  effort.  Although  the  somewhat 
excessive  attention  to  detail  has  retarded  the  progress  of  the  project 
and  impeded  publication.  It  has  reduced  the  likelihood  of  biased 
analyses,  which,  at  times,  would  have  been  to  the  detriment  of  the 
agency  and  the  Industry. 

2»  The  investigators  have  consistently  sought  and  found  legitimate  reasons 
for  differences  in  longevity  and  mortality  between  the  employee  and 
. control  populations  that  have  emerged  in  the  analyses.  Less  careful 

workers  might  have  accepted  and  exploited  for  their  personal  benefit 
positive  results  that  were  due  to  a hidden  bias. 

3.  The  investigators  have  developed  a method  for  ascertaining  time  and 

place  of  death  based  on  Social  Security  Administration  records  that 
avoided  <!!.  ..  •>  „onl  .£*.  with  sipuru*  * . j l w 

families.  For  such  a large  project  this  method  is  probably  more 

fc/c 

economical  than  alternative  procedures  and  is  more  acceptance-  to 
contractors  since  it  avoids  follow-up  questioning  of  separated  employees. 

4.  BCR  personnel  responsible  for  the  administration  of  this  contract 
have  feared  adverse  effects  of  contract  termination  at  some  time 
other  than  the  completion  of  a specific  phase  of  the  study.  The 
anxiety  la  motivated  by  the  fear  that  the  investigators  might  claim 
that  their  contract  will  have  been  terminated  because  of  A EC  anti- 
cipation that  the  Investigators  were  developing  unfavorable  results. 

The  sensitivity  of  the  health  Issue  in  this  Industry  makes  an  orderly 

. transfer  of  administration  of  this  project  highly  desirable. 

Con: 

l.  The  only  extant  publications  are  annual  reports  and  a special  report 
of  a Health  Physics  Society  Symposium  in  1972  that  had  limited  cir- 
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„ eolation.  Ko  papers  are  In  preparation  at  this  tine.  -Hat  publication 
rocord  for  this  project  la  dismal. 

2.  Tha  prog re a a of  the  study  haa  bean  unduly  alow.  Analyala  vaa  under- 
taken unneceaaarlly  late  and  relatlooahlpa  to  radiation  exposure 
were  explored  only  recently  under  preaeure  froa  ABC.  That  preaaure 
haa  accelerated  progreae  algnlflcantly  during  the  laat  few  yeara 
but  the  need  for  auch  preaaure  doea  not  recoeaaend  the  lnveatlgatora. 

5,  Statlatlcal  aethodology  haa  been  weak.  Dr.  Robert  El  at on  of  the 
University  of  (forth  Carolina  haa  provided  United  bloatatlatlcal 
a up port  recently  In  a consultant  capacity.  If  the  Harvard  Unlveralty 

Departaent  of  Epldesdology  can  be  Involved  In  the  study,  anelyale 
of  tha  data  will  be  etrengthened. 

4.  Dr.  Hancuao  haa  been  unable  to  establish  an  effective  working 
relationship  between  h Inself  end  Dr.  Sandere  on  the  one  hand  end 
the  Oak  Ridge  Computing  Technology  Center  on  the  other.  Ihle 
deficiency  has  hampered  anelyale  of  the  date. 

On  balance , it  will  be  desirable  to  phase  out  thla  principal  Inveetlgetor 
ae  toon  ae  It  can  be  accomplished  In  an  orderly  manner.  I would  recommend 
setting  an  arbitrary  target  date  of  three  year I (August  1,  1977)  for  termination 
of  tha  contract.  That  date  should  coincide  with  completion  of  tha  analyala 
of  Oak  Ridge  end  Mound  at  well  ee  Hanford  data.  Tha  poealbillty  of  a email 
clean-up  of  Incomplete  projects  subsequent  to  that  date  might  be  offered. 

ABC  willingness  to  have  Dr.  Mancueo  retained  ee  e consultant  aa  needed  by 

the  organise t ion  continuing  the  study  would  bo  an  appropriate  good  will  gesture. 

Dr.  Mancuao  will  be  65  yeara  of  age  in  1977. 

.The  discussion  with  Dr.  Mane u so  of  future  plane  for  tha  Study  should 
taka  place  In  Headquarters,  preferably  with  Dr.  Llverman  leading  tha 
dlscueslon.  It  would  be  desirable  to  lend  maximum  authority  to  the 
timetable. 

A means  of  bolstering  the  project  may  be  available  for  the  interim 
period  until  1977.  Dr.  Mancuao  stated  in  May  1974  that  he  would  welcome 
statistical  end  epidemiologic  support  from  the  Harvard  University  Department 
of  Epidemiology.  This  suggestion  followed  discussions  between  Drs.  Mancuao 
George  /*  Hutchison  of  Harvard  University  in  which  Dr.  Hutchison  apparently 

indicated  hie  Interest  in  working  with  Dr.  Mancuao  if  this  activity  could 
be  made  pert  of  a graduate  training  program  In  radiation  epidemiology.  Since 
tha  Harvard  department  le  an  outstanding  epidemiology  department  end 
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Dee . Hutchison  and  Brian  MacMahon  of  Chat  department  probably  the  aoat 
pra a tig lout  radiation  epidemiologists  In  tha  country,  consideration  should 
ba  given  to  a contractual  arrangement  with  Dr.  Hutchison  under  tdiich  he 
would  provide  support  to  the  HMS  In  a program  that  would  Include  graduate- 
student  participation. 

There  is  much  to  be  said  on  behalf  of  such  a contract.  Dr.  Hutchison 
has  become  very  familiar  with  the  HMS  through  serving  as  chairman  of  an  AEC 
committee  that  ravleved  the  HMS  program  and  as  a member  of  a slta  visit 
committee  that  reviewed  Dr.  Kancuso4s  NCI  grant  proposal  for  the  study  of 
disability  as  an  Indicator  of  health  status  In  the  HMS  population.  The 
second  espect  of  the  program.  Involving  the  training  of  radiation  epidemiologists 
would  meet  a pressing  need  for  additional  trained  personnel  In  this  field. 

Dr.  Hutchison  Is  superbly  qualified  to  sponsor  a training  program  In  radlatlcn 
epidemiology.  Be  Is  e sound  investigator  and  has  had  extensive  experience 
In  radiation  epidemiology.  In  addition  to  his  contact  with  the  Mancuso 
study,  he  la  a member  of  the  Advisory  Committee  of  the  Center  for  Hunan 
Radloblology  and  is  chairman  of  an  ad  hoc  committee  that  is  now  reviewing  the 
epidemiologic  design  of  the  radium  study.  He  collaborated  with  Dr.  MacMaho 
in  a major  epidemiologic  study  of  the  relationship  of  Irradiation  of  the 
fetus  during  pregnancy  to  childhood  cancer  and  leukemia.  For  several  years 
Dr.  8utchlson  served  as  epidemiologist  In  the  radiation  therapy  department 
of  Michael  Reese  Hospital  in  Chicago. 

Xt  would  be  necessary  to  inform  Dr.  Hutchison  of  the  planned  phase  out 
of  the  University  of  Pittsburgh  role  in  the  HMS  and  Its  potential  replacement 
by  ORAU.  There  is  little  reason  to  believe  that  a working  arrangement  with 
the  Hsrverd  Department  of  Epidemiology  could  not  be  worked  out  by  ORAU,  but 
no  advance  assurance  of  such  a continuing  relationship  could  be  provided  by 
BKR. 

If  a satisfactory  arrangemen t_cou Id  not  be  worked  out  with  Harvard 
University,  the  possibility  of  having  another  university  epidemiology  department 
provide  scientific  support  to  Dr.  Mancuso  at  the  University  of  Pittsburgh  for 
the  1974-1977  period  should  be  explored.  Dr,  Warren  Wlnkelsteln,  Dean  of  the 
School  of  Public  Health  of  the  University  of  California,  has  expressed  Interest 
In  collaborating  with  LBL  staff* In  AEC  sponsored  epidemiologic  studies  and 
could  be  a suitable  candidate.  However,  an  effective  arrangement  would  require 
Dr.  Mancuso' a willing  cooperation  with  tha  selected  group. 
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BtCLOSURg  3 

Plutonium  Studies  lo  Min 

Four  activities  arc  th«  principal  components  la  the  program  of 

investigation  of  plutonium  deposition  In  man: 

I,  Epidemiologic  study  of  tbs  health  of  employed  with  known  plutonium 
deposition. 

2*  The  study  of  the  health  effects  of  human  plutonium  deposition  In  the 

eaployee  population  by  follow-up  clinical  examination  of  exposed  workers. 

3,  The  study  of  plutonium  deposition  In  the  tissues  of  exposed  workers 
obtained  at  autopsy  (U.S.  Transuranium  Registry). 

4..  The  study  of  levels  of  plutonium  deposition  In  tissues  of  the  general 
population  obtained  at  autopsy. 

Recommendations  relative  to  these  activities  are  as  follows; 

1.  The  epidemiologic  study  can  be  undertaken  most  advantageously  within 
the  framework  of  the  Health  end  Mortality  Study  (KMS)  using  analytic 
methodology  of  that  study.  The  Inclusion  of  future  data  will  be  automatic 
If  exteneion  of  the  collection  of  ongoing  HMS  date  to  ell  contractor 
plants  la  consummated.  However,  It  must  be  recognized  that  results  of 
interest  will  not  emerge  for  many  years  in  plants  where  past  data  have 
not  been  collected  and  analyzed.  Hanford  and  Mound  Laboratories  are  the 
only  facilities  included  now  in  the  HMS  where  substantial  employee 
exposure  to  plutonium  has  occurred.  If  the  analysis  of  past,  as  veil  aa 
future,  data  for  all  plutonium  exposures  wore  ever  considered  necessary 
In  order  to  enlarge  the  study  population,  past  data  would  have  to  be 
collected  on  employees  with  plutonium  exposures  at  Rocky  Flats, 

Los  Alamos  and  Savannah  River.  Such  an  extension  of  the  HMS  is  not 
contemplated  now. 

Primary  epidemiologic  study  of  the  employee  population  with  plutonium 
burdens  may  be  accomplished  by  query  of  the  HMS  flies  for  the  analysis 
of  this  subset  of  the  study  population.  Thus,  the  administrative  disposition 
of  the  study  of  employees  with  plutonium  burdens  would  be  tied  to  the 
disposition  of  the  HMS.  If  other  studies  on  the  date  from  plutonium 
workers  are  proposed  by  acceptable  Investigators,  access  to  the  data  should 
be  permitted  for  such  stpdles. 

2.  The  program  of  clinical  follow-up  of  plutonium  workers  la  also  an  apl* 
demiologlc  study  but  reflects  a different  approach  to  the  problem  of 
monitoring  the  health  of  eoployees  In  the  industry.  The  HMS  analyses  are 
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concerned  vlth  Mortality  although  disability  la  also  being  usad  as  a* 
indicator  of  health  status  by  Dr.  Kencuso  in  aa  MCI  grant.  The  clinical 
follow-up  of  plutonium  workers  discussed  here  would  provide  information 
oo  disease  occurrence  and  might  permit  detection  of  unusual  disease 
Incidence  before  large  numbers  of  deaths  In  the  study  population  have 
occurred.  The  relatively  small  numbers  of  significantly  exposed 
employees  and  the  low  levels  of  deposition  In  the  workers  make  It  unlikely 
that  a positive  affect  can  be  demonstreted.  However,  a program  of  this 
hind  provides  resssurence  to  the  public  end  the  Congress  thet  ABC  is 
fulfilling  its  responsibilities  to  its  workers,  furthermore,  negative 
results,  If  obtained,  may  be  reeasurlng  relative  to  the  much  lower 
plutonium  exposures  encountered  in  the  general  population. 

Clinical  follow-up  of  exposed  employees  before  employee  separation 
is  automatic  in  the  occupational  health  programs  of  all  contractor  plants. 
The  principal  existing  program  of  health  surveillance  of  separated 
employees  has  Involved  medical  follow-up  of  25  LA$L  employees  with  sub- 
stantial body  burdens.  An  epidemiologic  follov-up  of  another  250  separated 
tASL  employees  is  planned  and  could  ba  considered  as  a base  population 

for  clinical  follow-up.  A limited  follow-up  program  la  contemplated  at 

i 

Hanford. 

Organisation  and  coordination  of  this  program  and  extension  to.  other 
plants  should  be  undertaken  soon.  The  following  program  it  recommended: 

a.  Designate  e responsible  Institution  end  principal  investigator ; 

b.  Set  a lover  limit  of  deposition  to  define  the  study  population  and 
seek  to  Include  all  separated  employees  within  thet  population; 

C*  Develop  e protocol  for  the  clinical  examination  and  for  health  physics 
examinations; 

d.  Develop  e plan  for  Implementing  the  examination  when  the  separated 
employee  has  moved  from  the  Immediate  neighborhood  of  the  plant, 
l.e.,  choose  among  the  alternatives  of  (a)  bringing  the  former  employee 
beck  to  his  own  plant  for  examination,  (b)  have  the  clinical  exami- 
nation performed  by  local  personnel  at  the  separated  employee's  current 
•Ite  of  residence  or  (c)  have  him  travel  to  the  nearest  designated 
center  in  the  program; 

e.  Estimate  coat  of  the  program  for  the  various  participating 
organisations; 

f.  Arrange  for  the  assumption  of  costs  by  the  operating  divisions;  and 

g.  Stek  a mechanism  for  obtaining  the  cooperation  of  facilities  which 
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h;  be  reluctant  to  participate  la  the  program. 

both 

la  view  of  hit  Ions  association  vltVtbe  occupational  health  program 
at  LASL  (JO  year*)  and  tha  follow-up  of  tha  25  LASL  employees  at  wall  aa 
hla  additional  experience  In  radiation  epidemiology  studies,  Dr.  Loula  H. 
■ampelmano  of  tha  University  of  Rochester  la  tha  logical  parson  to  haad 
up  auch  a study.  Dr.  Bempelmsnn  baa  stated  that  ha  Intends  to  retire  from 
tha  University  of  tochester  soon  and  taka  up  rasldence  in  Los  Alamos. 
Acceleration  of  his  retirement  might  be  discussed  with  Dr.  Hempelmann,  but, 
in  tha  meantime,  it  may  be  possible  to  work  out  an  arrangement  with 
him  at  tha  University  such  that  ha  can  assume  tha  status  of  principal 
lavestlgator  and  coordinator  of  this  project  In  advance  of  his  retirement. 
J.  The  U.S.  Transuranium  Registry  (USTR)  originally  considered  its  mission 
to  include  both  tha  autopsy  program  and  the  epidemiologic  follow-up  study 
of  workers  with  plutonium  burdens.  More  recently,  the  Registry  has  been 
asked  to  concentrate  on  the  autopsy  program.  The  epidemiologic  study 
* waa  considered  above  in  1.  aa  a aeparate  program. 

Tha  autopsy  progrsm  involves  auch  activities  as:  , 

a.  solicit tng  the  cooperation  of  contractors  or  licensees  in  participating 
in  tha  Registry; 

b.  making  arrangements  to  have  employees  Indicate  their  willingness  to 

hav*>  .lutop  ■*  ' • ■ ' i c ’ < *o  of  th  1 r ' ; 

i 

c.  maintaining  contact  with  individuals  who  have  provided  written 
consent  for  late  autopsy; 

d.  providing  a protocol  to  the  pathologist  performing  the  autopsy  upon 
notification  of  death  and  making  arrangements  for  transfer  of  tissues 
to  FNL  for  radioanalysis; 

a,  providing  payment  for  cooperation  of  next  of  kin  in  accordance  with 
a contractual  arrangement  concluded  earlier  with  the  deceased; 

f.  analyst#  of  data,  Including  correlation  of  autopsy  with  In  vivo 

baalth  physics  measurements;  ^ 

g.  publication  of  results;  and 

h.  coordinating  with  a cooperating  radiobiological  laboratory  to  have 
additional  studies  of  Interest  performed  on  autopsy  tissues  obtained 
by  the  Registry. 

Tha  recent  resignation  of  Dr.  Rorcross  as  director  of  the  USTR  has 
left  tha  Registry  without  permanent  leadership  despite  Dr.  Norwood's 
appointment  as  acting  director.  The  current  vacancy  in  the  directorship 
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of  tha  OSTR  mIui  this  a props r tine  to  const  da  r any  transfer  of  th« 
Registry  fro*  ths  Hanford  Environmental  Hftftlth  founds t Loo  (HOT),  th« 
present  contractor.  However,  If  ft  decision  to  transfer  were -to  be  made, 
it  should  h«  dons  la  advanca  of  tha  hiring  of  « asv  director  by  HOT; 
they  srs  actively  recruit  In*  now. 

Tbs  following  options  relative  to  the  future  of  the  USTR  may  be 
considered: 

s.  Continue  the  program  *t  Hanford. 

tf  this  v^re  done  with  H*!HF  rAitlnutn*  as  contnc^^,  it  wtH 
necessary  to  find  an  acceptable  permanent  director.  I would  favor 
setting  a tins  Unit  on  that  recruitment  effort.  An  alternative 
would  be  to  keep  the  program  «t  Hanford  and  transfer  responsibility 
for  the  contract  to  FNL.  Dr.  Alpen  and  members  of  the  Battelle  staff 
have  axpresaed  considerable  Interest  In  assuming  responsibility  for 
the  Registry  and  In  correlating  that  activity  with  their  animal 
plutonium  work.  If  transfer  .to  PNL  were  contemplated,  1 feel  that 
it  would  be  necessary  to  have  PKL  recruit  a physician  to  serve  as 
the  principal  Investigator  or  a major  participant.  A decision  to 
transfer  could  not  be  made  unless  PNL  could  provide  assurance  of  the 
•ucceas  of  that  recruitment. 

Advantages : 

(1)  A prime  consideration  In  choosing  a USTR  contractor  is  to  have 
him  provide  the  type  of  leadership  required  to  enlist  contractors 
in  the  program  and  communicate  to  them  the  enthusiasm  required  to 
recruit  employees  into  the  Registry.  This  requires  considerable 
evangelical  seal  which  In  turn  demands  an  Interest  and  belief 

In  the  Importance  of  the  project.  HEHF  started  the  Registry 
end  has  continued  to  display  this  enthusiasm.  The  part-time 
deputy  director  of  the  Registry  1$  a PNL  health  physicist.  The 
long-term  success  of  the  program  would  require  a dedicated  effort 
hy  any  alternative  organisation  that  wore  chosen. 

(2)  A second  consideration  is  the  ln-group  status  of  the  contractor. 
Raoford,  IASL  and  Rocky  Plata  have  been  the  active  sites  In  the 
Registry  with  Hanford  and  Rocky  Flats  contributing  the  bulk 

of  the  autopsies.  Hanford  seems  to  enjoy  the  confidence  of 
the  two  other  organisations.  Incidentally,  Rocky  Flats  has 
provided  the  largest  number  of  autopsies  but  Is  ruled  out  as 
contr«ctor  for  the  USTR  by  a complete  absence  of  radiobiological 
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««p«rtlN  and  th*  lack  of  both  leadership  and  Interest.  IASI 
Is  a credible  choice  and  vlll  be  considered  belov. 

(3)  Both  autopsies  and  radiochemical  analysis  are  Immediately 
available  at  Hanford. 

(4)  A PKL  bios tatls tic lan.  Dr.  R.  Buschbom,  Is  actively  involved  in 
the  project  at  the  present  tine  and  aay  be  expected  to  bolster 
the  analysis  of  relults. 

(5)  The  PKL  staff  la  actively  cooperating  vith  HEHP  In  the  project 
and  can  be  expected  to  round  out  the  program  by  conducting 
cooperative  radiobiological  studies  on  Registry  material. 

Disadvantages: 

(1)  Finding  an  effective  leader  la  an  absolute  requirement  for 
continuation  of  the  program  at  Hanford.  Dr.  Korcross  uas  a 
weak  leader;  Dr.  Norwood  Is  a strong  director  but  is  too  rigid 
and  is  now  too  old.  The  program  cannot  be  expected  to  progress 
favorably  unless  a suitable  director,  preferably  an  M.D.,  can 
be  recruited. 

b.  Move  the  Project  to  LASL. 

Advantages: 

(1)  l.\3u  : . i ■ i.\  t I • .rioa  in  ’ . .. 

with  excellent  plutonium  radiochemical  and  health  physics  capao&ilty. 

(2)  If  Dr.  Hempelmann  could  be  induced  to  retire  to  LASL  soon 
and  were  Interested  In  the  USTR,  he  could  serve  aa  director 
for  both  the  Registry  and  the  program  of  follev-up  clinical 
studies  on  separated  employees  with  plutonium  burdens  discussed 
above. 

(3)  LASL  could  provide  radiobiological  support  to  the  Registry. 

Disadvantages: 

(1)  If  Dr.  Hempelmann  were  not  available  in  the  near  future,  LASL 
would  be  obliged  to  recruit  a suitable  director. 

(2)  I believe  that  IASL  Is  not  strong  In  bios tatls tlcal  support  despite 
having  a statistical  staff. 

c.  Move  the  USTR  to  ORAU. 

« 

Advantages: 

(1)  If  Dr.  Lushbaugh  were  to  be  placed  In  charge  of  this  program,  he 
has  the  necessary  background  for  Its  administration.  He  la  an 
excellent  radloblologlst  as  well  as  physician  and  has  served  on 
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the  Advisory  Committee  of  the  USTR.  However,  hit  Interest  la 
tbo  roc rule  none  activities  in  tho  program  would  oood  to  bo 
' explored  olaco  enthusiasm  by  tho  administrator  would  bo  required 
oo  dlacuoood  above.  Furthermore,  it  would  bo  necessary  to 
cooolder  whether  wo  are  depending  on  Dr,  Loshbaugh  for  too  many 
activities  in  tho  new  ORAU  prog ran. 

(2)  The  presence  of  other  human  study  projects  at  ORAU  would  permit 
pooling  of  expertise  and  information. 

(3)  Biostatlstlcal  support  may  become  available  through  proper  staffing.' 

Disadvantages ; 

(1)  The  facility  is  geographically  remote  from  The  actively  parti* 
cl pa ting  organisations  (PNL,  Rocky  Flats,  LASL). 

(2)  There  may  be  resentment  at  the  removal  of  the  project  from  the 
participating  organisations  to  an  "outsider"  group.  Since  good 
cooperation  is  required  to  build  up  the  number  of  esses  Included 
in  the  Registry,  its  further  development  would  be  handicapped  If 
alienation  of  tha  administration  of  the  project  from  the  source# 
of  tha  autopsiaa  were  to  exist. 

(3)  ORHL  does  not  have  an  ongoing- radloblologlcal^program  plutonium 

although  there  is  a prospect  that  such  a program  will  be  developed 

In  the  future.  — 

« 

A.  The  study  of  plutonium  levels  in  the  general  population  Is  conducted  at 
PHL  and  LASL.  This  program  involves  tha  collection  of  tissue  specimens 
from  autopsies  performed  In  general  hospitals  in  Richland,  Los  Alamos 
and  various  cities  distant  from  nuclear  plants.  Although  some  workers 
era  Incidents lly  included,*  the  study  is  directed  primarily  to  the  general 
population  and  Is,  in  effact,  a human  plutonium  monitoring  program. 

Ifce  participating  laboratories  are  performing  in  s satisfactory 
manner.  At  this  point,  1 would  not  reconznend  any  changes  in  this  program 
although  there  Is  room  for  dmprovement  in  the  quality  of  Information 
about  tha  deceased  under  study  and  in  the  geographic  breadth  of  the 
program.  One  must  recognise  that  obtaining  ample  tissue  spedseos  from 
autopsies  conducted  in  multiple  geographic  locations  is  a delicate  and 
difficult  task. 

fVgftSX 

Tha  following  recommendations  have  been  presented: 

1,  Assign  to  the  Health  and  Mortality  Study  the  epidemiologic  study 
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•f  A SC  contractor  employees  with  known  plutonium  deposition. 

2.  Assign  to  Dr.  L.R.  Htapclunn  responsibility  for  tho  clinical  follow* 
op  of  separated  employees  with  plutonlun  burdens.  LASL  would  be 
the  contractor  for  this  prof ran  since  it  would  be  an  extension  of  a 
project  now  conducted  by  Dr.  Res^elnann  for  LASL. 

2,  The  following  options  relative  to  the  O.S.  Transuranium  Registry  are 
offered  in  order  of  preference: 

a.  Retain  the  USTR  at  Rsnford  under  either  HEHF.or  FHL  If  a suitable 
M.D.  director  can  be  recruited. 

b.  Transfer  the  USTR  to  LASL  under  the  supervision  of  Dr.  Keapelnann 
If  he  can  be  persuaded  to  retire  frosi  the  University  of  Rochester 
soon  and  la  sufficiently  Interested  In  this  project. 

c.  Transfer  the  USTR  to  OIAU. 

4.  Retain  at  LASL  and  FHL  the  nonltorlng  of  plutonluai  levels  In  tissues 
obtained  at  autopsy  from  the  general  population. 

Mr.  Rogers.  But,  didn’t  you  say  that  the  peer  review  was  made 
in  1972? 

Dr.  Marks.  Yes. 

Mr.  Rogers.  Why  did  you  not  take  action  then  before  1974? 

Dr.  Marks.  The  importance  of  the  study  was  such  that  there  was 
a feeling  that  action  should  not  be  taken  precipitously. 

Mr.  Rogers.  But,  is  that  not  what  peer  reviews  are  for?  If  the 
reviewers  say  it  is  no  good,  why  would  you  wait  2 or  three  years  to 
terminate? 

Dr.  Marks.  Perhaps  we  were  delinquent  in  not  terminating  the 
study  earlier. 

Mr.  Rogers.  Is_  that  what  your  peer  reviewers  said?  Did  the 
- majority  of  the  peer  review  group  say  it  should  be  terminated? 

Dr.  Marks.  I would  have  to  refer  to  my  memos  at  that  time. 

Mr.  Rogers.  You  may.  While  you  are  doing  that 

Dr.  Marks.  I am  having  trouble  finding  them. 

Mr.  Rogers.  Go  ahead  and  look  for  it,  and  I will  ask  some  other 
questions.  When  you  are  ready,  let  me  know,  and  I will  get  back  to 
this. 

Dr.  Marks.  Yes;  sir. 

Mr.  Rogers.  When  were  you  first  advised  by  peer  reviewers  that 
this  study  was  questionable  [indicating  Dr.  Liverman]. 

Dr.  Liverman.  I would  be  very  hard  put  to  come  up  with  a 
specific  date. 

Mr.  Rogers.  I am  sure  you  must  have  done  it  for  the  Inspector 
General. 

Dr.  Liverman.  We  provided  the  Inspector  General  with  all  exist- 
ing files.  I have  not  read  those  files.  There  are  some  29  volumes  of 
them. 

Mr.  Rogers.  I presume  the  critical  points  you  would  have  studied 
somewhat.  Did  you  have  any  discussions  with  the  Inspector 
General? 

Dr.  Liverman.  Let  me  give  you  my  recollection. 
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Mr.  Rogers.  Wait.  Answer  my  questions,  please,  sir. 

Dr.  Liverman.  Yes.  I had  a discussion  with  the  Inspector 
General. 

Mr.  Rogers.  All  right,  you  have  had  discussions.  Did  he  go  into 
this  with  you? 

Dr.  Liverman.  He  did  not  ask  me,  as  I recall,  the  specific  date 
when  I first  became  aware.  I certainly  do  not  recall  that  question. 

Mr.  Roger8.  Well,  can  you  tell  us  now  when  you  became  aware 
that  there  was  criticism  from  a peer  review  group? 

Dr.  Liverman.  I became  aware  that  there  was  criticism  certainly 
by  the  cummer  of  1974. 

- Mr.  Rogers.  At  what  time? 

Dr.  Liverman.  Certainly  by  the  summer  of  1974,  I was  aware 
that  there  was  peer  review  criticism. 

Mr.  Rogers.  Who  made  you  aware  of  that? 

Dr.  Liverman.  I would  presume  it  would  have  been  Dr.  Marks, 
Dr.  Weyzen,  or  one  of  the  people  in  direct  management  of  that 
division. 

Mr.  Rogers.  Was  it  you,  Dr.  Weyzen? 

Dr.  Weyzen.  Sir,  I do  not  recall. 

Mr.  Rogers.  You  don’t  recall,  but  was  it  too  bad,  then? 

Dr.  Weyzen.  I do  not  know  whether  I told  Dr.  Liverman  of  it. 

Mr.  Rogers.  Were  you  aware  of  it? 

Dr.  Weyzen.  Yes,  I was. 

Mr.  Rogers.  What  action  did  you  take?  Were  you  responsible 
then? 

Dr.  Weyzen.  No,  I was  not. 

Mr.  Rogers.  So  you  did  not  have  to  make  a judgment? 

Dr.  Weyzen.  That  is  correct,  but  I did  make  a judgment. 

Mr.  Rogers.  But  what  sort  of  judgment? 

Dr.  Weyzen.  In  the  files  that  have  been  handed  over  to  the 
committee,  you  will  see  that  in  the  summer  of  1971  or  1972,  there 
are  several  memos  that  pointed  out  the  deficiencies  as  presented  by 
the  reviewers. 

Mr.  Rogers.  I think  Dr.  Carter  has  a question. 

Mr.  Carter.  Was  Dr.  Mancuso  given  copies  of  these  reviews? 

Dr.  Liverman.  I would  have  to  rely  upon  tne  staff  to  answer  that 
question  specifically,  but,  in  general,  unless  the  investigator  asks 
specifically  for  the  detailed  comments  of  the  reviewer,  we  only 
provide  to  him  the  summary  criticisms,  and  in  this  specific  case  I 
do  not  know.  Dr.  Marks,  perhaps,  knows  the  answer.  I do  not  know. 

Mr.  Carter.  Did  you  [indicating  Dr.  Mancuso]  receive  a copy  of 
these  reviews  in  1974? 

Dr.  Mancuso.  I never  saw  any  copies  of  these  reviews  in  1971,- 
1972,  or  1974  that  they  are  referring  to.  The  first  thing  I ever  saw 
was  a review  of  January  8, 1976,  which  I saw  in  1977. 

Mr.  Carter.  So  you  really  did  not  know  about  it  until  1976? 

Dr.  Mancuso.  Those  reviews  were  never  presented  to  me  nor  any 
criticism. 

Mr.  Carter.  Thank  you. 

Dr.  Liverman.  I have  a slight  disagreement  on  that  particular 
point.  In  early  1972,  before  I was  a part  of  the  agency,  there  was  an 
exchange  between  the,  then.  Director  of  the  Division  and  the  Com- 
mission itself,  the  five  Atomic  Energy  Commissioners,  because  they 
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were  directly  interested  in  this  study  and  similar  studies  address- 
ing the  low-level  effects  of  radiation. 

During  that  exchange,  a memorandum  was  sent  from,  the  then, 
Commissioner  Rainey,  to  the  Director  of  the  Division  of  Biology 
and  Medicine,  saying,  we  are  unhappy  with  the  progress  of  this 
study,  and  we  would  like  you  to"take  steps  to  see  that  the  program 
is  accelerated  in  one  way  or  another.  Then,  a series  of  letters 
among  Dr.  Totter,  Dr.  Mancuso,  and  Dr.  Marks  and  Dr.  Mancuso 
plus  a site  visit  suggested  that  there  needed  to  be  some  accelera- 
tion, that  there  was  unhappiness  at  the  rate  at  which  things  were 
going,  and  that  either  one  should  accelerate  the  studies  or  we 
would  have  to  look  elsewhere  for  leadership  and  guidance  on  the 
program. 

So,  it  was  at  least  in  that  general  time  frame  and,  again,  those 
who  were  there  could  speak  to  this  more  effectively  than  I.  The 
files  I have  provided,  which  will  offer  a complete  record  of  what 
everyone  said  and  did,  suggest  that  Dr.  Mancuso  was  aware  that 
there  was  dissatisfaction  with  the  work  he  was  carrying  out. 

Mr.  Carter.  What  date  was  that? 

Dr.  Livbrman.  The  series  of  memos  date  from  mid-April  to  mid- 
July. 

Mr.  Carter.  Of  what  year? 

Dr.  Liverman.  1972. 

Mr.  Carter.  Even  though  you  were  shown  this  dissatisfaction  at 
that  time,  you  continued,  however,  to  employ  this  man  and  to  give 
him  a contract  until  1977.  Is  that  not  correct?  [Pause.]  Thank  you, 
Mr.  Chairman. 

Dr.  Liverman.  May  I answer  the  question,  Mr.  Chairman? 

Mr.  Rogers.  Yes. 

Dr.  Liverman.  The  decision  was  made  in  1974  or  1975  that  the 
program  would  in  fact  be  transferred  26  or  27  months  later  so  that 
the  time  frame  is  not  4 years  but  2,  during  which  there  were 
deliberations  taking  place. 

Mr.  Carter.  Although  it  was  not  good  enough  in  1974,  you  would 
continue  it  20-odd  months.  Is  that  correct? 

Dr.  Liverman.  The  normal  procedures  which  we  follow  with 
university  professors  and  investigators  is  not  to  terminate  them 
abruptly  because  they  have  on-  their  payrolls  graduate  students 
and  other  staff,  so  an  orderly  phaseout  is  the  normal  procedure  we 
follow.  - 

Mr.  Carter.  Had  Dr.  Mancuso  really  been  given  a sort  of  hint 
that  something  might  happen  to  him  by  this  reference  to  his  possi- 
ble retirement  at  age  62?  Was  that  really  in  the  nature  of  a nint? 

Dr.  Liverman.  There  was  no  indication  he  was  going  to  retire  at 
age  62. 

Mr.  Carter.  That  statement  was  written  down  in  a letter  I 
believe. 

Dr.  Liverman.  Not  that  he  would  retire  at  age  72. 

Mr.  Carter.  Sixty-two. 

Dr.  Liverman.  Sixty-two,  pardon  me.  The  time  for  the  termina- 
tion of  the  program  would  concur  with  the  time  at  which  he  would 
reach  65,  and  1 believe — and  Dr.  Marks  could  answer  this  better 
than  I,  that  was  one  of  the  reasons  for  allowing  the  program  to 
continue. 
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Mr.  Carter.  Wouldn’t  that  have  been  an  early  retirement  at  62? 
You  refer  to  it  in  the  letter,  I believe,  as  an  early  retirement. 

Dr.  Livkrman.  I did  not  look  into  the  policies  of  the  university  at 
that  time.  I relied  on  my  staff,  but  normal  retirement  policy  with- 
out additional  sources  of  income,  is  65  in  most  universities. 

Mr.  Carter.  I don’t  .believe  you  have  or  anyone  has  adequately 
explained  why  this  mention  of  early  retirement  was  included  in 
the  letter. 

Mr.  Chairman,  I yield  back. 

Mr.  Walgren.  If  the  gentlemen  would  yield,  we  are  talking 
about  peer  reviews,  not  letters  between  Dr.  Marks  or  any  other 
individual  official  in  the  hierarchy  of  ERDA.  Dr.  Mancuso  ad- 
dressed the  question  of  peer  reviews,  receiving  the  opportunity  to 
comment  on  peer  reviews,  and  as  I understand  his  testimony,  there 
was  never  any  peer  review  presented  to  him  as  adverse. 

Dr.  Liverman.  You  are  correct  in  that  regard.  I believe  Dr. 
Mancuso’s  statement  was,  he  never  received  a peer  review.  What  I 
was  trying  to  do  was  give  a little  bit  of  history  to  say  that  he  had 
been  alerted  in  1972  that  all  was  not  peace  ana  quiet.  Dr.  Marks  is 
in  a far  better  position  to  speak  to  the  peer  review  question  be- 
cause the  project  officer  handles  the  peer  reviews  and  is,  therefore, 
aware  of  any  communications  between  himself  and  the  principal 
investigator  regarding  peer  reviews.  I cannot  answer  that  question 
myselfi  specifically.  Perhaps  Dr.  Marks  can  deal  with  it. 

Dr.  Marks.  May  I answer  that  question? 

Mr.  Rogers.  Yes. 

Dr.  Marks.  I did  communicate  the  results  of  that  peer  review  to 
Dr.  Mancuso. 

Mr.  Rogers.  In  1972? 

Dr.  Marks.  In  1972  or  1973  to  him,  verbally  when  we  had  the 
results  in  hand.  I asked  him  if  he  wanted  written  confirmation  and 
he  said  he  did  not. 

Mr.  Rogers.  What  was  the  majority  opinion? 

Dr.  Marks.  May  I read  a few  pertinent  excerpts  from  this  memo? 
I organized  the  material  by  paragraph.  Paragraph  3 was  titled 
“Progress  of  the  Study.”  Three  out  of  five  reviewers  deplored  lack 
of  progress  commensurate  with  the  duration  of  the  study. 

Mr.  Rogers.  What  date  is  that? 

Dr.  Marks.  This  memo  is  dated  February  27,  1973.  It  is  a draft 
document. 

Mr.  Rogers.  Is  this  kind  of  a summary? 

Dr.  Marks.  Yes. 

Mr.  Rogers.  Do  you  have  any  letters  or  written  statements  from 
the  reviewers? 

Dr.  Marks.  Yes.  They  should  be  in  the  hands  of  the  committee, 
to  the  best  of  my  knowledge,  with  names  blank,  I believe.  May  I go 
on? 

Mr.  Rogers.  Certainly. 

Dr.  Marks.  They  criticized  excessive  preoccupation  of  the  investi- 
gators with  details  and  unavoidable  deficiencies  in  the  data. 

Mr.  Rogers.  Unavoidable  deficiencies? 

Dr.  Marks.  Three  reviewers  criticized  excessive  preoccupation  of 
the  investigators  with  details  and  unavoidable  deficiencies  in  the 
data.  The  other  two  reviewers  did  not  address  themselves  to  this 
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issue.  This  was  a summary  of  their  findings.  On  publication,  four 
reviewers  criticized  the  publication  record  of  the  investigators.  One 
recommended  editorial  assistance  to  improve  the  quality  of  writing 
exhibited  in  the  reports  of  the  contractor.  Two  stated  that  method- 
ological articles  could  have  been  published  already.  A fifth  ignored 
this  aspect  of  the  review. 

Mr.  Rogers.  So  publication  was  a concern,  and  yet  we  have  a 
letter  saying  they  did  not  think  publication  was  appropriate  that 
early,  and  I believe  that  letter  was  from  you,  Dr.  Weyzen. 

Dr.  Weyzen.  No,  Mr.  Chairman,  I think  there  is  a slight  mixup. 
The  publications  referred  to  here  deal  with  the  analyses  that  were 
conducted  by  Dr.  Mancuso  up  to,  I believe,  1974,  which  are  the 
longevity  of  the  workers  of  Hanford,  not  their  causes  of  death.  The 
latent  periods  referred  to  in  my  letter  deal  with  the  occurrence  of 
cancers  in  irradiated  populations  which  do  not  occur  until  latent 
periods  of  as  long  as  20  years.  Two  different  issues  are  being 
discussed. 

Mr.  Rogers.  That  is  what  Mr.  Walgren  brought  out.  He  simply 
didn’t  have  a lot  of  the  information  you  wanted  him  to  publish  on. 
Now,  the  only  thing  I have  seen  that  they  asked  him  to  publish  on 
is  methodology.  Is  that  right,  Dr.  Marks? 

Dr.  Marks.  No,  sir. 

Mr.  Rogers.  What  else?  That  was  the  main  point,  as  I under- 
stood it. 

Dr.  Marks.  I think  it  was  stated  that  methodological  articles . 
could  have  been  published  already  by  two  reviews  and  four  criti- 
cized the  publication  record. 

Mr.  Rogers.  As  I say,  there  was  criticism  of  the  publication 
record  because  of  not  publishing  on  methodology,  and  some  criti- 
cized him  because  he  got  detailed  and  didn’t  have  some  of  the 
information.  Now,  let  me  read  to  you  exactly  what  you  received  on 
November  30,  1972,  not  the  summary,  but  what  came  to  you  from 
the  reviewers. 

It  was  the  consensus  of  the  group  that  this  was  a highly  desirable  research 
activity,  and  deserved  continued  support.  We  also  agree  that  the  University  of 
Pittsburgh  should  continue  as  the  contractor. 

Now,  do  you  mean  that  is  the  basis  of  the  change  in  contractors, 
Dr.  Liverman? 

Dr.  Liverman.  That  review,  sir,  I have  not  read. 

Mr.  Rogers.  It  is  in  your  records.  You  furnished  it  to  us.  This  is 
your  office,  is  it  not,  Dr.  Liverman? 

Dr.  Liverman.  Yes,  sir.  It  is  an  office  of  300  people. 

Mr.  Rogers.  I presume  you  have  given  some  attention  to  this 
case,  particularly  when  you  deviate  from  normal  program  manage- 
ment procedures,  to  yank  out  an  investigator  ip  the  midst  of  his 
investigation,  and  give  his  project  to  someone  else.  This  is  a little 
unusual  in  the  scientific  community.  We  do  not  have  it  happen 
very  much  in  the  other  agencies,  and  we  support  some  $2  billion  of 
research  in  NIH.  It  especially  doesn’t  happen  when  the  reviewers 
say  it  should  be  continued  and  the  contractor  should  be  the  one  to 
continue  it. 

Dr.  Liverman.  I have  no  defense  except  in  my  own  particular 
case  which  may  be  no  defense  to  you.  That  is,  I rely  upon  my  staff 
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to  bring  me  the  considered  judgments.  That  particular  report  I 
have  not  read  personally. 

Mr.  Rogers.  Are  you  telling  me  that  your  staff  did  not  give  you 
the  information  they  got  from  the  reviewers  correctly? 

Dr.  Li  verm  an.  I am  saying  in  the  December  1974  memo,  which 
served  as  the  basis  for  the  final  judgment,  that  that  particular 
thing  was  not  flagged  to  my  attention. 

Mr.  Rogers.  Yet  you  used  this  as  a basis  of  getting  rid  of  Man- 
cuso,  and  the  information  to  the  committee  in  your  statement  was 
that  the  peer  reviewers  were  unfavorable. 

All  right,  Dr.  Marks,  let’s  settle  down  on  this  now,  and  let’s  find 
out  the  truth  of  the  matter. 

Dr.  Marks.  Of  course.  Item  No.  7 was  “General  Attitudes  of  the 
Reviewers.”  The  tenor  of  one  reviewer's  letter  was  quite  strongly 
favorable  to  the  contractor  and  his  ^eam.  Two  reviewers  were 
virtually  noncommittal. 

Mr.  Rogers.  Now,  this  is  your  interpretation  of  what  they  said.  I 
am  giving  you  what  the  reviewer  did,  not  my  interpretation  nor 
your  interpretation. 

Dr.  Marks.  I am  in  agreement  that  that  particular  review  is 
quite  strongly  favorable. 

Mr.  Rogers.  It  says  it  was  a consensus.  It  was  the  consensus. 
Now,  does  that  mean  that  the  others  agreed  or  did  not  agree?  I 
understood  that  a consensus  meant  that  most  of  them  had  agreed 
that  it  should  continue.  That  was  in  1972. 

Dr.  Marks.  I believe  that  two  letters  were  quite  critical  of  that 
study.  If  I may  continue 

Mr.  Rogers.  Well,  you  skipped  over  the  first  part  of  your  sum- 
mary, where  it  says,  "four  reviewers  enthusiastically  recommended 
continuation  of  the  study.” 

Dr.  Marks.  Yes,  sir. 

Mr.  Rogers.  Why  didn’t  you  read  me  that  instead  of  Jumping  to 
a criticism?  That  is  the  first  part  of  your  summary,  but  you  seem 
to  have  skipped  that. 

Dr.  Marks.  Well,  in  a sense,  that  was  directed  to  the  question  of 
whether  such  a study  should  be  done  or  not,  and  was  not  concerned 
with  the 

Mr.  Rogers.  Well,  it  looks  like  this  to  me,  Dr.  Liverman.  First  of 
all,  you  give  retirement  as  the  excuse,  and  now  you  say  that  was 
wrong.  That  is  not  what  was  meant.  You  never  provided  the  doctor 
with  his  peer  reviews  so  he  could  answer  criticisms.  Now  you  are 
claiming  that  the  peer  reviews  were  all  negative,  and  they  are,  not 
at  all.  The  consensus  was  positive. 

When  did  yo  leave  ERDA,  Dr.  Marks? 

Dr.  Marks.  I left  in  June  1976.^ 

Mr.  Rogers.  When  were  you  hired  by  Battelle? 

Dr.  Marks.  June  1976. 

Mr.  Rogers.  Are  you  now  doing  part  of  the  work  that  was 
originally  covered  in  this  contract  in  your  organization? 

Dr.  Marks.  I am  assisting  Dr.  Gilbert.  She  is  the  principal  inves- 
tigator. 

Mr.  Rogers.  Is  it  under  your  supervision? 

Dr.  Marks.  Only  in  the  sense  that  all  environmental  health  and 
safety  work  is  under  the  supervision  of 
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Mr.  Rogers.  That  is  all  I am  asking.  Is  it  under  your  office,  as  I 
understand  it,  in  Battelle? 

Dr.  Marks.  Yes;  it  is. 

Mr.  Rogers.  Now,  what  is  the  extent  of  the  contract? 

Dr.  Marks.  The  extent?  It  is  $100,000  for  fiscal  year  1978. 

Mr.  Rogers.  What  is  the  total  contractual  work  with  Battelle  to 
the  Department  of  Energy? 

Dr.  Marks.  It  is,  I believe  in  the  neighborhood  of  $60  million. 

Mr.  Rogers.  Has  Battelle  ever  done  a human  epidemiological 
study?  before? 

Dr.  Marks.  Battelle  has  cooperated. 

Mr.  Rogers.  I didn't  ask  that.  I know  they  have  done  animal 
studies.  Is  it  not  a fact  that  Battelle  has  never  on  its  own  done  an 
epidemiological  human  health  effects  study? 

Dr.  Marks.  Battelle  is  not  conducting  this  study  per  se.  It  is 
cooperating  with  the  Hanford  Environmental  Health  Foundation. 

Mr.  Rogers.  I understand  all  of  that,  but  Battelle  never  has  done 
such  a study,  has  it?  Is  that  not  true? 

Dr.  Marks.  Battelle  has  never  undertaken  a total  epidemiolog- 
ical study. 

Mr.  Rogers.  Exactly.  Now,  why,  Dr.  Liverman,  would  you  have 
this  company  assume  that  responsibility  when  they  have  never 
done  human  epidemiological  studies? 

Dr.  Liverman.  May  I answer? 

Mr.  Rogers.  You  certainly  may. 

Dr.  Liverman.  When  Dr.  Milham’s  results  were  first  reported  in 
1974,  I believe  that  is  the  time  frame,  I was  concerned  that,  if  his 
results  were  true,  that  is,  confirmed  by  suitable  statistical  analysis 
in  the  view  of  the  scientific  community,  then,  we,  in  fact,  have  on 
our  hands  a greater  effect  of  low  levels  of  radiation  than  had 
previously  been  reported. 

So,  I asked  not  only  the  Battelle  group  but  others,  the  Oak  Ridge 
group  and  others,  to  examine  the  data  that  Dr.  Milham  had  report- 
ed on,  and  to  try  to  give  an  independent  evaluation,  an  independ- 
ent estimate  of  whether  or  not  they  would  agree  or  would  not 
agree.  I was  not  interested  in  what  the  results  were,  as  long  as 
there  was  agreement. 

Mr.  Rogers.  Then  why  did  you  terminate  it  if  you  were  not 
interested  in  the  results,  if  it  was  an  independent  study,  and  turn 
it  over  to  this  group,  which  is  in-house,  in  effect?  Why  did  you 
terminate  an  independent  study  when  the  reviewers  said  the  con- 
sensus was  that  it  should  have  been  continued? 

Dr.  Liverman.  The  material  provided  me  concerning  the  peer 
review  and  the  basis  for  my  decision  was  that  the  peer  reviews 
were,  by  and  large,  negative. 

Mr.  Rogers.  That  simply  is  not  true,  even  in  the  summary  given 
to  us  by  Mr.  Marks. 

Dr.  Liverman.  In  the  memo  dated  December  something,  1974, 
which  is  the  basis  for  my  decision 

Mr.  Rogers.  Do  we  have  that? 

Dr.  Liverman.  It  was  not  in  there  [indicating]. 

Mr.  Rogers.  What  are  the  papers  there  [indicating]  that  you  did 
not  furnish  the  committee,  sir? 
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Dr.  Liverman.  I have  several  series  of  notes  here,  but  I do  not 
have  those. 

Mr.  Rogers.  I thought  you  said  that  was  some  papers  you  did  not 
furnish  the  committee,  and  I wondered  why. 

Dr.  Liverman.  This  [indicating]  is  1972. 

Mr.  Rogers.  I am  saying  you  told  me  those  were  not  furnished  to 
the  committee.  Why? 

Dr.  Liverman.  The  committee  did  not  request  them. 

Mr.  Rogers.  We  requested  all  of  the  records  pertaining  to  this, 
and  you  have  given  us  two  boxes  of  them. 

Dr.  Liverman.  Per  agreement  with  Dr.  Zimmerman  of  your  staff, 
we  provided  the  material  from  1973  forward.  I have  selected  mate- 
rials from  1972  here.  But  the  rest  of  the  material  before  1973,  back 
to  1964,  are  in  another  20  volumes.  If  the  committee  would  find 
them  useful,  we  will  provide  them  whenever  you  desire  them. 

Mr.  Rogers.  We  may  And  it  necessary. 

Let  me  ask  you,  was  there  competitive  bidding  for  the  contract 
which  transferred  the  study  to  Battelle? 

Dr.  Liverman.  Was  there? 

[Dr.  Weyzen  nods  negatively.] 

Mr.  Rogers.  Who  made  the  judgment  to  let  Battelle  have  the 
contract,  Was  that  Dr.  Weyzen? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  You  made  that  judgment? 

Dr.  Weyzen.  I made  that  judgment  3 months  ago,  that  the  re- 
sponsibility for  the  analyses  of  tne  Hanford  data  should  be  at  the 
Hanford  Environmental  Health  Foundation  for  a number  of  practi- 
cal reasons. 

Mr.  Rogers.  Had  Dr.  Marks  been  your  superior? 

Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  Had  he  worked  with  you? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  In  what  capacity? 

Dr.  Weyzen.  As  a colleague. 

Mr.  Rogers.  In  what?  Did  he  have  an  office? 

Dr.  Weyzen.  Dr.  Marks  and  I both  were  on  the  staff  of  the 
medical  branch  of  the  division. 

Mr.  Rogers.  So  you  have  worked  together.  Were  you  his 
superior? 

Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  So  you  were  equal  workers? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Had  you  worked  together  on  this  matter  in  making 
a judgment  to  terminate? 

Dr.  Weyzen.  I certainly  have  given  Dr.  Marks  my  opinion  many 
times,  yes,  to  terminate  the  study. 

Mr.  Rogers.  So  the  two  of  you  made  a judgment  to  terminate  the 
Mancuso  contract? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  In  spite  of  the  peer  review? 

Dr.  Weyzen.  With  the  peer  review,  sir. 

Mr.  Rogers.  In  spite  of  the  fact  it  recommended  a continuation? 

Dr.  Weyzen.  Sir,  what  you  were  reading  is  the  perception  of  one 
reviewer  of  what  he  felt  was  a consensus. 
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Mr.  Rogers.  May  I say,  even  your  own  summary  says  that  the 
majority  approved?  ' 

Dr.  Weyzen.  I am  not  sure  which  summary 

Mr.  Rogers.  He  has  just  read  it  [indicating  Dr.  Marks]. 

Dr.  Weyzen.  That  is  not  my  summary,  sir. 

Mr.  Rogers.  Well,  that  is  his  summary.  Did  you  make  up  the 
memo  to  give  to  Dr.  Liverman? 

Dr.  Weyzen.  I do  not  think  so,  sir. 

Mr.  Rogers.  Who  made  up  the  summary? 

Dr.  Marks.  I did. 

Mr.  Rogers.  And  you  advised  him  that  the  reviewers  had  recom- 
mended changing? 

Dr.  Marks.  I don’t  have  that  memo  with  me.  I am  sorry,  Repre- 
sentative Rogers. 

Mr.  Rogers.  Excuse  me? 

Dr.  Marks.  I am  sorry,  I do  not  have  that  memo  with  me.  It 
would  be  in  the  Hies. 

Mr.  Rogers.  Who  has  the  memo? 

Dr.  Marks.  It  was  a memo  dated,  I believe,  December  2,  1974. 

Dr.  Liverman.  The  memo  is  in  the  files. 

Mr.  Rogers.  Do  we  have  it? 

Dr.  Liverman.  Yes,  sir. 

Mr.  Rogers.  What  date  is  that? 

Dr.  Liverman.  December  1974. 

Dr.  Marks.  Probably  December  2. 

Mr.  Rogers.  We  will  try  to  find  it.  The  memo  recommends,  I 
understand,  orderly  disengagement,  although  your  reviewers,  as 
you  say  right  here,  four  enthusiastically  recommended 

Dr.  Liverman.  I believe  that,  as  you  mentioned,  was  a 1972 
memorandum. 

Mr.  Rogers.  Which  was  the  basis  for  termination,  as  I under- 
stand it. 

Dr.  Liverman.  There  were  many  other  bases,  and  there  were 
many  peer  reviews. 

Mr.  Rogers.  There  were  no  additonal  reviews  before  the  judg- 
ment was  made.  Is  that  not  true?  You  told  me  before  it  was  based 
on  the  peer  review  of  1972.  That  is  what  you  told  me  [indicating 
Dr.  Weyzen]. 

Dr.  Weyzen.  Sir,  there  should  be  one  point  made  clear.  Four 
reviewers  in  1972  recommended  continuation  of  the  study,  but  they 
did  not  address  themselves  to  the  fact  of  who  should  conduct  the 
study. 

Mr.  Rogers.  No?  He  said  it  was  the  consensus  that  it  should  still 
be  the  university 

Dr.  Liverman.  I don’t  think 

Mr.  Rogers.  “We  also  agreed,”  this  reviewer  wrote  “that  the 
University  of  Pittsburgh  should  continue  as  the  contractor.”  Some- 
one has  been  giving  someone  else  information.  Somebody  has  been 
changing  jobs,  and  contracts  are  being  shifted  here.  It  doesn’t  look 
very  good,  Dr.  Liverman,  I must  say. 

Dr.  Liverman.  I can  certainly  say  this  group  reads  it  that  way.  I 
think  it  is  important,  Congressman,  to  look  at  all  the  individual 
reviews,  not  the  summation  of  one  particular  reviewer. 
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Mr.  Rogers.  That  is  what  I was  reading  from,  the  reviewer  who 
was  there  and  reporting  on  what  the  consensus  of  the  group  was. 

Dr.  Liverman.  But  I understand 

Mr.  Rogers.  Not  a judgment  made  later  of  what  might  have 
happened,  but  even  there  it  says  that  four  enthusiastically  ap- 
proved continuation. 

Mr.  Cartes.  Mr.  Chairman? 

Mr.  Rooers.  Dr.  Carter. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Dr.  Marks,  when  did  you  leave  AEC? 

Dr.  Mares.  It  was  ERDA  at  that  time.  In  June  of  1976. 

Mr.  Carter.  In  June  of  1976? 

Dr.  Marks.  Yes. 

Mr.  Carter.  Did  you  go  to  work  immediately  for  Battelle? 

Dr.  Marks.  Yes,  sir. 

Mr.  Carter.  When  was  this  contract  given  to  Battelle? 

Dr.  Marks.  The  study  at  Battelle  was  initiated  in  relation  to  Dr. 
Milham’s  study  in  the  spring 

Mr.  Carter.  I mean  this  last  contract  of  which  Battelle  received 
part. 

Dr.  Marks.  This  was  October  1,  1977,  but  not  to  Battelle  but  to 
the  Hanford  Environmental  Health  Foundation. 

.Mr.  Carter.  October  1977.  Now,  when  was  this  first  discussed 
and  negotiated? 

Dr.  Marks.  The  study  was  not  a distinct  project  at  that  time,  in 
October  of  1977.  It  was  a continuation  of  analyses  that  Dr.  Gilbert 
had  already  been  doing  since  the  spring  of  1976,  so  it  was  not 
developed  as  a distinct  new  project  in  1977. 

Mr.  Carter.  It  was  not  part  of  the  Mancuso  study;  it  was  part  of 
Dr.  Gilbert’s  study. 

Dr.  Marks.  It  was  Dr.  Gilbert’s  study,  yes. 

Mr.  Carter.  You  had  gone  to  Battelle  in  1976?  • 

Dr.  Marks.  Yes. 

Mr.  Carter.  When  were  the  negotiations  first  started  with  Bat- 
telle to  take  over  this  Gilbert  contract?  Could  you  tell  me,  Doctor? 

Dr.  Weyzen.  There  were  several  discussions  with  all 

Mr.  Rogers.  When?  What  is  the  date? 

Dr.  Weyzen.  In  the  past  year,  I would  say.  I would  have  to  go 
from  my  knowledge. 

Mr.  Carter.  In  the  past  year? 

Dr.  Weyzen.  In  the  past  year.  There  were  a number  of  discus- 
sions with  all  participants  in  the  health  and  mortality  study,  in- 
cluding people  who  were  collecting  data  at  Hanford,  the  Mound 
Laboratory,  et  cetera,  to  inform  me  how  the  study  was  organized. 
About  3 months  ago  I made  the  decision  and  recommended  to  Dr. 
Liverman  that  he  assign  the  responsibility  for  the  analysis  of  the 
Hanford  workers  to  the  Hanford  Environmental  Health  Founda- 
tion. 

Mr.  Carter.  It  was  done  by  competitive  bidding,  I am  sure, 
wasn’t  it? 

Dr.  Weyzen.  We  never  do  this  by  competitive  bidding. 

Mr.  Carter.  Do  you  use  the  buddy  system? 

Dr.  Weyzen.  Sir,  I resent  that  comment. 
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Mr.  WALOREN.  If  the  gentleman  would  yield,  Battelle  does  ap- 
proximately $60  million  worth  of  business  with  ERDA? 

Dr.  Marks.  That  is  a guess  on  my  part. 

Mr.  Walgrkn.  Could  you  just  guess  how  much  of  that  $60  million 
is  in  the  health  evaluation  field  and  how  much  of  that  is  in  the 
nuclear  fuel  cycle  or  other  related  nuclear  research? 

Dr.  Marks.  I think  about  $18  million  is  in  the  health,  environ- 
mental, and  safety  areas. 

Mr.  Walgrkn.  So  $42  million  by  this  laboratory  that  this  part  of 
the  project  was  turned  over  to  does  $42  million  worth  of  business 
with  the  Federal  Government  in  research  other  than  health  on 
nuclear  development? 

Dr.  Liverman.  I think  in  fairness  to  Dr.  Marks  we  really  should 
provide  that  for  the  record,  but  I would  say  that  it  is  not  that 
heavily  nuclear.  It  has  work  going  on  in  the  solar  and  geothermal 
area,  quite  a bit  in  the  fossil  energy  area,  so  I think  it  is  an 
incorrect  conclusion  to  say  that  $40  million  of  the  $60  million  is  in 
the  nuclear  area. 

[The  following  figures  were  received  for  the  record:] 

Fiscal  year  1977  operation  No.  14— Sept  IS,  1977 


In  thousand 


Fossil $844 

Solar 5,022 

Geothermal 2,484 

Magnetic  fusion 1,087 

Basic  energy  sciences 3,240 

Conservation . 1,267 


Total 


13,934 


Nuclear  breeder 

Nuclear  research  and  application 

Fuel  cycle 

Special  materials  production 


559 

1,782 

21,035 

385 


Total 23,761 


National  security 3,085 

Environment  and  safety 

Biomed  and  environmental - 14,711 

Environmental  conservation  technology 2,833 

Operational  safety 177 


Total  environment  and  Safety 17,721 


Total  Operation  No.  14  58,501 


Mr.  Walgrkn.  Let’s  put  it  this  way.  Battelle  has  a substantial 
number  of  employees  that  are  essentially  employed  in  the  nuclear 
industry,  and  therefore  subject  to  low-level 

Dr.  Liverman.  Yes,  that  part  is  correct. 

Mr.  Walgrkn  [continuing].  Subject  to  low-level  ionizing  radi- 
ation. 

Dr.  Liverman.  They  may  be.  Not  all  are. 

Mr.  Walgrkn.  So  what  apparently  was  done  in  this  case  was, 
after  Dr.  Milham's  study  came  out  indicating  that  there  were 
dangers  that  had  not  been— that  did  not  fit  the  party  line  of  the 
nuclear  industry,  the  Department  of  Energy  took  the  study  that 


725 


was  designed  to  deal  with  that.  There  is  evidence  of  more  than  one 
approach  to  Dr.  Mancuso  to  make  statements  that  would  negate 
the  Milham  findings,  and  after  that,  the  Department  then  takes 
the  contract  and  gives  it  to  a nuclear  industry  contractor. 

Now,  you  have  got  to  understand  that  the  public  does  not  trust 
that  one  iota,  and  as  far  as  I am  concerned,  that  is  a total  waste  of 
the  research  dollar,  because  those  findings  are  worthless. 

Mr.  Rogers.  Yes,  I am  very  much  concerned,  too,  I must  say. 

Dr.  Liverman,  have  you  ever  had  Dr.  Gilbert’s  work  reviewed? 

Dr.  Liverman.  May  I look  at  tfyis  document? 

Mr.  Rogers.  Answer  my  question  first. 

Dr.  Liverman.  I would  have  to  turn  to  my  staff.  I have  not  had 
her  work  reviewed. 

Dr.  Weyzen.  I have  not. 

Mr.  Rogers.  You  did  not  order  a review  of  that? 

Dr.  Weyzen.  I know  of  her  work.  It  has  .not  been  reviewed  yet. 

Dr.  Liverman.  It  was  just  finished. 

Dr.  Weyzen.  Yes,  this  part  was  just  completed. 

Mr.  Rogers.  Did  you  have  any  interim  reports  like  you  wanted 
to  do,  and  review  it  in  the  interim?  Did  you  have  a peer  review  of 
it? 

Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  Why  not? 

Dr.  Weyzen.  It  will  be  peer  reviewed. 

Mr.  Rogers.  Didn't  you  peer  review  it  before  you  started?  Don’t 
you  come  in  with  a protocol  and  decide  on  the  basis  of  a judgment 
of  peers  whether  or  not  this  is  a good  project  to  do?  Do  you  make 
that  judgment  without  the  advice  of  a peer  group? 

Dr.  Weyzen.  No,  sir,  we  do  not. 

Mr.  Rogers.  I am  not  sure  I understand  you. 

Dr.  Weyzen.  Every  single  project  is  reviewed  by  peers  in  time. 

Mr.  Rogers.  But  Dr.  Gilbert  has  not  been? 

Dr.  Weyzen.  This  is  one  of  the  projects  that  has  not  yet  been 
reviewed. 

Mr.  Rogers.  That  is  very  strange. 

Dr.  Weyzen.  There  are  many  hundreds  which  have  not  been 
reviewed  in  a particular  year. 

Mr.  Rogers.  Dr.  Hutchison,  have  you  reviewed  the  Gilbert  study? 

Dr.  Hutchison.  No,  sir,  I have  not. 

Mr.  Rogers.  Have  you  reviewed  the  Milham  study? 

Dr.  Hutchison.  You  are  speaking  of  an  official  review  by  a body 
as  opposed  to,  have  I read  this  paper? 

Mr.  Rogers.  Are  you  aware  of  them? 

Dr.  Hutchison.  I am  aware  of  both  of  them. 

Mr.  Rogers.  Have  you  studied  them  enough  to  give  a peer 
review? 

Dr.  Hutchison.  No. 

Mr.  Rogers.  Nor  have  you  been  asked  to.  Is  that  right? 

Dr.  Hutchison.  I have  not  been  asked  to  review  either  of  them. 

Mr.  Rogers.  Yes,  Dr.  Carter. 

Mr.  Carter.  I would  just  like  to  ask  one  question.  Since  we  have 
Dr.  Stewart  here,  who  has  an. international  reputation,  and  I 
believe  very  much  in  her  work,  I would  like  to  ask  if  you  found 
fault  with  the  Mancuso  studies  or  not? 
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Dr.  Stewart.  No.  By  the  time  we  came  there,  we  found  the 
terms  intact.  I would  like  to  say  that  I don’t  think  one  minute  of 
time  had  been  wasted  in  collecting  some  valuable  data.  It  is  unique 
data,  and  I think  it  is  true  that  there  have  not  been.  It  is  obviously 
true  there  have  not  been  many  publications,  but  I would  regard 
that  as  a proper  conservative  view,  though  I do  agree  that  there  is 
usually  a clash  between  people  who  do  not  want  to  put  these 
publications  out  because  of  the  uncertainty  and  the  people  who 
have  given  the  money  and  wish  to  have  something  to  show  for  it. 

So,  I understand  a part  of  this  trouble,  but  with  regard  to  an 
independent  scientific  review,  I am  quite  sure  that  the  right  thing 
was  done. 

Mr.  Rogers.  Mr.  Inspector  General  Seltzer,  sir,  have  you  com- 
pleted your  investigation? 

Dr.  Seltzer.  It  is  being  written  right  now,  and  it  should  be 
completed  in  3 or  4 weeks.  It  is  being  drafted  at  this  very  moment. 
Our  staff  people  finished  their  investigative  work  on  Friday  last, 
having  gone  through  some  6,000  documents,  and  I think  that  is  a 
conservative  estimate,  Mr.  Chairman.  Additionally,  they  inter- 
viewed 27  people,  as  I recall,  and  I believe  the  total  amount  of 
effort  thus  far  has  been  something  resembling  100  man-days. 

Mr.  Rogers.  Have  you  learned  anything  new  from  the  testimony 
today? 

Dr.  Seltzer.  I have  learned  enough  today,  sir,  to  make  sure  that 
I put  my  staff  through  the  paces  and  that  they  come  up  with  an 
accurate,  precise  report  of  our  investigation. 

Mr.  Rogers.  We  plan  to  go  into  that  in  great  detail. 

Dr.  Seltzer.  I understand  that. 

Mr.  Rogers.  So,  I would  hope  you  would 

Dr.  Seltzer.  Indeed,  our  reputation  is  at  stake,  and  I am  mindful 
of  that. 

Mr.  Rogers.  Could  we  have  a copy  of  the  draft  as  soon  as  it  is 
available? 

Dr.  Seltzer.  As  soon  as  the  report  is  available,  I will  be  more 
than  happy  to  make  it  available  to  you.  May  I ask,  please,  if  you  do 
not  mind,  because  we  do  this  as  a pro  forma,  to  send  a letter 
requesting  the  draft  to  the  Secretary? 

Mr.  Rogers.  We  will  call  him. 

Dr.  Seltzer.  All  right,  sir. 

[The  information  requested  was  not  supplied  by  the  department 
at  the  time  of  printing.] 

Mr.  Rogers.  Dr.  Radford  has  to  take  a plane.  I am  going  to  ask 
this  panel  if  you  would  cooperate  with  the  committee  and  step 
aside  at  this  time,  and  we  will  ask  you  to  return  tomorrow  at  10 
a.m.  and  go  into  further  matters  at  that  time. 

Dr.  Liverman.  The  same  panel  that  is  here,  sir? 

Mr.  Rogers.  Yes,  that  would  be  fine,  and  Dr.  Marks,  if  you  could 
join  us,  it  would  be  helpful. 

Dr.  Seltzer.  Mr.  Chairman,  do  you  want  me  present  as  well? 

Mr.  Rogers.  It  may  be  well  for  you  to  be  here  if  you  can.  I just 
think  we  may  develop  some  information  it  might  be  well  for  you  to 
be  aware  of. 

Dr.  Seltzer.  Very  well,  sir. 
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Dr.  Hutchison.  It  will  be  very  difficult  for  me,  Mr.  Chairman,  to 
be  here  tomorrow. 

Mr.  Rogers.  I will  hear  from  Dr.  Radford  now,  if  we  can. 

Dr.  Liverman.  Mr.  Chairman 

Dr.  Hutchison.  Mr.  Chairman,  I just  said  it  will  be  very  difficult 
for  me  to  be  here  tomorrow. 

Mr.  Rogers.  All  right.  If  you  don’t  mind  stepping  aside,  we  will 
see  if  we  can  get  to  you  tonight. 

ST.  Hutchison  nods  affirmatively.] 
r.  Rogers.  We  will  try  to  get  to  you  and  finish  questioning  you. 
Dr.  Liverman.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you  so  much  for  your  presence. 

Our  next  witness  is  Dr.  Edward  Radford,  who  is  chairman  of  the 
BEIR  Committee  National  Academy  of  Sciences,  Department  of 
Epidemiology,  Graduate  School  of  Public  Health,  University  of 
Pittsburgh. 

We  welcome  you  to  the  committee.  Your  statement  will  be  made 
a part  of  the  "record  in  full,  and  you  may  proceed.  Thank  you  for 
your  presence. 

STATEMENT  OP  EDWARD  P.  RADFORD,  M.D.,  PH.  M.,  PROFES- 
SOR OF  ENVIRONMENTAL  EPIDEMIOLOGY,  GRADUATE 
SCHOOL  OF  PUBLIC  HEALTH,  UNIVERSITY  OF  PITTSBURGH 

Dr.  Radford.  Thank  you,  Mr.  Chairman,  members  of  the  com- 
mittee. I have  submitted  a written  statement.  I will  not  read  all  of 
it  in  detail.  I will  refer  to  certain  points  of  it  which  I think  are 
especially  germane.  I would  like  to  add  to  it,  because  of  today’s 
testimony,  some  of  my  own  personal  observations. 

Mr.  Rogers.  The  committee  welcomes  that. 

Dr.  Radford.  My  full  name  is  EdwardLP.  Radford.  I am  an  M.D., 
and  I appear  here  not  officially  as  a representative  of  the  BEIR 
Committee.  BEIR  stands  for  biological  effects  of  ionizing  radiation. 
I want  to  make  it  clear  that  the  BEIR  Committee  is  a committee 
appointed  by  the  National  Academy  of  Sciences.  The  present  com- 
mittee has  been  established  to  review  the  problems  of  radiation 
effects,  especially  in  low  doses. 

In  effect,  it  is  the  type  of  independent  review  which  I believe  the 
chairman  of  this  committee  called  for,  and  it  is  in  response  to  the 
kinds  of  questions  that  are  coming  up  here.  The  Environmental 
Protection  Agency  has  contracted  with  the  National  Academy  of 
Sciences  to  do  this  review. 

I was  a member  of  the  original  BEIR  Committee,  which  was 
established  in  1970  and  issued  its  report  in  1972.  It  is  important  to 
note  that  the  establishment  of  the  BEIR  Committee  arose  out  of 
concern  among  many  people  that  the  then  existing  bodies  who 
were  providing  information  on  radiation  risks  were,  for  one  reason 
or  another,  considered  unsuitable. 

For  example,  the  International  Commission  on  Radiation  Protec- 
tion is  an  international  body,  and  it  may  well  be  that  some  of  the 
reason  it  was  considered  to  be  unsuitable  was  that  some  felt  it 
should  be  a U.S.  group  that  should  be  making  recommendations  to 
United  States  regulatory  bodies. 

I am  currently  the  chairman  of  the  full  committee  of  the  Acade- 
my and  also  chairman  of  its  Subcommittee  on  Somatic  Effects, 
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which  means  effects  on  individuals  themselves,  not  on  their 
progeny. 

I would  just  like  to  add  a few  points  to  my  curriculum  vitae 
which  I think  perhaps  go  to  some  of  the  issues  which  have  been 
especially  prominent  today.  For  one,  in  1975  to  1976  I was  on 
sabbatical  leave  in  the  department  of  Sir  Richard  Doll,  who  is  the 
regius  professor  of  medicine  at  the  University  of  Oxford  and  cer- 
tainly one  of  the  outstanding  epidemiologists  in  the  world,  also  a 
person  who  has  done  a great  deal  of  work  on  the  problems  of 
radiation  exposure  and  cancer. 

In  a different  vein,  alter  I finished  my  medical  training  and 
internship,  I entered  the  U.S.  Air  Force  as  a medical  officer  and 
took  flight  training.  While  I was  detailed  to  the  Maxwell  Air  Force 
Base,  I ws  detached  on  duty  to  go  to  the  radiological  health  train- 
ing program  at  Edgewood  Arsenal,  one  of  the  existing  radiation 
training  groups.  I graduated  from  there  and  was  immediately 
shipped  out  to  the  Pacific  as  a radiological  protection  officer  for 
bomb  tests. 

Three  bomb  tests  were  held  in  1948,  so-called  Operation  Sand- 
stone. I was  a radiological  protection  officer  associated  with  a B-29 
bomber  crew,  and  we  flew  photographic  missions  over  the  bombs  at 
that  time. 

Mr.  Rogers.  Did  you  have  any  exposure  at  that  time? 

Dr.  Radford.  It  would  have  been  impossible  for  me  to  know.  We 
were  not  issued  film  badges. 

Mr.  Rogers.  Who  ran  that  operation?  The  Air  Force  or  the 
Department  of  Defense? 

Dr.  Radford.  It  was  a jointproject.  In  other  words,  it  was  run  by 
all  three  services,  in  effect.  That  is,  the  military  support  was.  The 
Armed  Forces  Special  Weapons  Project  was  at  that  time  the  Gov- 
ernment agency  that  organized  these  bomb  tests  in  the  Pacific.  I,  of 
course,  was  issued  monitoring  equipment  in  the  form  of  Geiger 
counters  and  things  of  this  type,  which  I had  available  at  the  time 
we  were  flying  our  missions,  and  also  at  other  occasions. 

I want  to  point  out  something  that  bears  on  the  testimony  of  the 
gentleman  who  was  the  first  witness  today,  which  is  the  attitude 
toward  radiation  that  existed  in  1948.  It  was  still  by  that  time  far 
from  sure  exactly  what  effects  radiation  produced.  Indeed,  the 
whole  question  of  the  cancers  that  arose  in  uranium  miners  in 
centred  Europe  was  still  under  active  discussion,  and  a very  emi- 
nent member  of,  I believe,  one  of  the  Government  laboratories  at 
that  time  in  the  Manhattan  Project  had  written  an  article  not  too 
long  before  denying  that  radiation  was  probably  the  cause  of  lung 
cancer  in  the  uranium  miners  from  the  Joachlmsthal-Schneeberg 
area. 

Mr.  Rogers.  When  was  that? 

Dr.  Radford.  I think  the  paper  appeared  in  1944  or  1945.  It  is  a 
paper  by  Lorenz. 

The  point  I am  making  is,  there  was  still  a high  degree  of 
controversy.  The  radiation  standard  which  we  were  under  at  that 
time  was  one-tenth  of  one  rad  per  day.  That  was  considered  an 
acceptable  occupational  risk  at  the  time.  Indeed,  one  of  our  radio- 
logical protection  group  made  up  a little  song  to  the  tune  of 
“Jimmy  Cracked  Com"  which  went:  "Give  me  one-tenth,  and  I 
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don’t  care,”  meaning,  if  he  got  one-tenth  a day,  it  was  OK,  one- 
tenth  of  a rad  per  day,  or  36.5  rad  per  year. 

Now,  while  we  were  in  the  Pacific  in  1948,  the  standard  was 
changed  to  three-tenths  of  a rad  per  week.  I should  point  out  that 
the  current  standard  for  occupational  exposure  to  the  whole  body 
is  5 rems  per  year.  Three-tenths  per  week  would  be  15  per  year.  So, 
the  standard  has  dropped  another  three-fold  since  1948. 

Futhermore,  we  were  based  on  Kwfyalein  at  the  time,  and  we 
were  assured  that  there  would  be  no  fallout  of  radioactivity  on 
Kwajalein,  but  of  course  there  was,  and  I can  recall  going  around 
in  the  rain  monitoring  tents,  latrines,  this,  that,  and  the  other 
thing,  showing  that  indeed  we  could  pick  up  significant  gamma 
fields  at  that  time.  We  had  no  accurate  total  body  exposure  mea- 
surements, and  only  crude  indicators  of  beta  radiation  exposure. 

I am  not  saying  this  to  indicate  that  there  was  an  unusually  high 
exposure  at  that  time,  but  simply  to  point  out  that  no  great  issue 
was  made  of  this  fallout  as  a health  problem.  Our  instructions 
were,  don’t  frighten  anyone,  the  exposure  is  really  not  that  bad. 

I want  to  be  clear.  I am  not  indicting  the  military  at  this  time, 
because  as  I say,  at  that  time  in  1948,  there  was  not  a great 
concern  about  radiation  exposures. 

Now,  the  relevance  of  this  is  that  by  1954,  not  very  many  years 
later,  the  Japanese  data  were  already  starting  to  come  in  indicat- 
ing a potential  cancer  risk  from  radiation  exposure,  and  yet  I am 
quite  convinced  that  the  attitude  of  the  military  in  1957,  when  the 
tests  discussed  this  morning  took  place,  had  not  changed  very 
significantly;  again,  perhaps  through  no  criticism  of  anyone  in 
particular,  just  simply  the  slow  penetration  of  understanding  of 
this  kind  and,  of  course,  the  fact  that  at  that  time  environmental 
exposures  to  practically  anything  were  not  considered  of  any  im- 
portance. 

Now,  jumping  ahead  to  my  other  point,  which  is  that  I worked 
with  Sir  Richard  Doll  in  1975-76.  I helped  with  the  updating  of  a 
very  important  study  which  was  not  mentioned  by  anyone  this 
morning,  namely,  the  study  of  patients  with  a disease  called  anky- 
losing spondylitis  who  were  given  X-ray  therapeutically  to  the 
spine.  This  is  one  of  the  major  studies  that  has  been  followed  up 
one  of  the  longest  times,  and  it  was  my  opportunity  to  work  with 
Sir  Richard  Doll  in  updating  this  through  1970.  That  report  is 
being  completed  and  I have  had  access  to  tne  results. 

That  is  a group  which  originally  was  14,000  patients.  It  is  now 
approximately  7,000,  since  they  have  restricted  it  to  certain  groups, 
but  it  is  a very  important  group  in  terms  of  understanding  what 
radiation  effects  are.  That  was  radiation  given  in  approximately  10 
doses,  each  dose  a few  days  apart,  so  it  is  split  dose  radiation,  not  a 
single  zap,  a rather  important  distinction  when  we  get  into  these 
questions  of  dose-related  effects. 

Mr.  Rogers.  What  was  the  level  of  the  dosage? 

Dr.  Radford.  Well,  that  has  not  completely  been  worked  out. 
There  is  a physicist,  Professor  Ellis,  from  the  University  of  Leeds, 
who  is  doing  that  very  carefully,  but  the  dose  to  the  bone  marrow 
was  approximately  320  rads.  The  dose  to  the  stomach  was  130  rads, 
again  a split  dose,  13  rads  at  a time  in  that  case.  The  dose  to  the 
pancreas  was  175  rads.  The  dose  was  a function  of  where  the 
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organs  lay  in  relation  to  the  spine  and  pelvis,  which  was  the  area 
being  irradiated. 

We  can  make  estimates  of  what  other  tissues  received,  for  exam- 
ple, the  lung,  the  esophagus,  the  kidneys,  and  excess  cancers  are 
appearing  in  all  of  these  organs.  There  is  an  important  source  of 
information  on  radiation  effects.  - 

Now,  I would  just  like  to  say  that  since  Dr.  Mancuso  works  two 
floors  below  me  at  the  University  of  Pittsburgh,  and  Dr.  Stewart 
and  Mr.  Kneale  I learned,  were  in  residence  there,  I have  had 
occasion  to  discuss  their  study  at  length  with  them,  and  to  give 
them  the  benefit  of  my  opinion. 

Furthermore,  the  Subcommittee  on  Somatic  Effects  has  had  a 
meeting  these  past  2 days,  and  yesterday  morning  the  full  subcom- 
mittee heard  Dr.  Mancuso  and  Dr.  Stewart  and  Mr.  Kneale  present 
their  data.  We  had  an  opportunity  to  ask  questions, ~bo,  I am  quite 
thoroughly  familiar  with  their  study. 

Now,  my  testimony  has  been  based  predominantly  on  addressing 
the  issue  of  what  the  risks  are  from  radiation,  and  I will  simply 
read  my  current  views,  and  then  perhaps  we  can  bring  out  some  of 
the  questions  later. 

Mr.  Rogers.  Certainly.  On  what  page  are  you  reading? 

Dr.  Radford.  The  first  page  of  my  testimony,  at  the  bottom. 
Since  the  1972  BEIR  report,  new  evidence  indicates  that  the  risk  of 
cancer  induction  is  substantially  greater  than  was  thought  at  that 
time,  on  the  basis  of  further  followup  of  populations  exposed  gener- 
ally to  radiation  doses  of  about  100  rad  or  more.  The  absolute  risk 
estimate  for  total  cancer  incidence  or  mortality  is  probably  at  least 
twice  as  great  as  was  estimated  in  1972. 

In  part,  this  evidence  of  increased  risk  arises  from  extension  of 
studies  into  older  age  groups,  where  cancer  risks  from  radiation 
exposure  are  being  found  to  be  high.  This  observation  supports  the 
application  of  the  relative  risk  model  for  most  or  all  radiogenic 
cancers;  that  is,  the  risk  of  a particular  type  of  cancer  is  propor- 
tional to  the  natural  cancer  risk.  For  example,  as  the  population 
ages,  as  we  get  older,  our  natural  risk  of  cancer  from  whatever 
causes,  and  it  may  be  many,  many  causes,  goes  up. 

Apparently,  also,  if  we  have  been  irradiated  in  the  past,  so  also 
does  our  cancer  risk  go  up  somewhat  approximately  proportional  to 
the  natural  risk. 

The  human  data  obtained  from  populations  exposed  to  highly 
ionizing  radiation  such  as  alpha  particles,  and  this  is  referred  to  in 
the  trade  as  high  LET  radiation— LET  is  linear  energy  transfer— 
indicates  that  cancer  induction  at  low  doses  is  probably  greater  per 
unit  of  physical  dose  than  at  high  dose.  (The  clock  and  watch  dial 
painters  who  ingested  radium-226  and  thorium  salts  in  the  1920’s 
and  who  later  developed  bone  cancer  appear  to  be  an  exception.) 
Thus,  for  this  type  of  exposure,  extrapolation  of  risk  from  that 
found  at  high  doses  may  underestimate  the  risk  somewhat,  not  by 
a big  factor,  but  possibly  by  as  much  as  two  or  three. 

Now,  there  has  been  a lot  of  talk  about  the  question  of  whether 
there  have  been  studies  done  on  low-level  exposures  over  long 
periods  of  time,  and  I point  to  the  studies  of  miners  who  inhaled 
radon  over  their  working  lifetime  at  low  doses,  and  some  at  higher 
doses.  These  are  now  moving  into  a rather  important  period.  We 
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are  finding  significant  excess  down  to  radiation  exposures  on  the 
order  of  a few  rads,  5, 10,  and  15  rads. 

There  is  a definable  risk  from  these  doses,  indicative  of  how 
much  more  hazardous  alpha  radiation  is,  because  when  we  apply 
the  so-called  quality  factor  to  convert  it  to  a rem,  these  doses 
become  quite  significant. 

Theoretical  considerations  and  animal  studies  have  indicated 
that  for  sparsely  ionizing  radiation  such  as  X-rays  or  beta  and 
gamma  rays,  so-called  low  LET  radiation,  the  cancer  induction  per 
unit  physical  dose  may  decrease  at  low  cumulative  doses,  especially 
at  low  radiation  dose  rates.  That  is  What  we  are  mainly  concerned 
about  in  this  discussion. 

In  human  studies,  however,  the  evidence  that  such  a low-dose 
effect  exists  is  not  strong,  and  there  are  several  lines  of  evidence 
that  suggest  that  for  human  populations  exposure  to  this  type  of 
radiation  either,  at  low-dose  rates  or  at  low  doses  gives  approxi- 
mately the  same  cancer  risk  as  does  exposure  to  higher  doses  or 
dose  rates.  On  this  point,  I agree  with  the  testimony  of,  I believe, 
Dr.  Hutchinson,  in  which  he  said  that  the  Mancuso,  Stewart,  and 
Kneale  risk  estimates  are  approximately  four  times  as  high  as 
would  have  been  expected.  I agree.  I think  in  other  words  if  we 
accept  that  the  excess  cancers  they  find  are  all  radiation  induced, 
they  are  not  wildly  out  of  line  with  the  linear  extrapolation  from 
all  the  other  studies. 

I might  say  the  number  of  studies  is  very  large.  It  is  not  just  the 
Japanese  data  by  any  means.  In  fact,  there  are  a lot  of  reasons  to 
suggest  that  Japanese  data  are  not  very  typical  in  certain  cases 
and  cannot  be  directly  applied  to  U.S.  populations,  but  it  is  fortu- 
nate we  now  have  a large  body  of  information  on  the  British,  on 
mining  populations,  on  children  irradiated  for  thymus  enlarge- 
ment, the  tinea  capitiB  cases  and  others.  There  are  a large  number 
of  studies  we  are  factoring  in,  and  we  are  not  depending  solely  on 
the  Japanese  data  by  any  means  to  estimate  cancer  risks. 

The  Japanese  studies  are  important.  I do  not  mean  to  minimize 
them,  but  we  are  not  dependent  on  them. 

Thus,  the  estimate  of  cancer  risk  from  current  evidence  by  appli- 
cation of  the  linear  no-threshold  dose-response,  relationship  re- 
mains appropriate,  with  stronger  support  for  this  procedure  than 
in  1972.  It  is  not  perfect,  and  there  are  still  questions  remaining, 
and  you  will  hear  more  about  this  as  the  hearings  go  on. 

The'  appropriateness  of  exposure  limits  for  environmental  re- 
leases of  radionuclides  depends  on  what  risk  is  acceptable.  You 
have  already  heard  that  if  we  adopt  the  linear  hypothesis,  which  I 
say  scientifically  is  the  only  one  we  can  at  this  time,  then  we  are 
saying  that  for  any  people  exposed  to  radiation,  there  is  a small 
risk.  Therefore,  it  becomes  a question  of  how  much  risk  is  accept- 
able. I think  these  risks  must  be  expressed  as  the  percent  increase 
of  probability  of  developing  cancer  after  the  latent  period  has  run, 
10  or  20  years,  or  for  leukemia,  2 years. 

Present  evidence  suggests  that  for  all  cancer,  the  increased  risk 
is  about  one-half  to  1 percent  for  each  rem  exposure.  As  I say,  that 
is  about  one-fourth  the  risk  that  Dr.  Stewart  would  derive  from  her 
studies. 
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Thus,  the  appropriate  annual  exposure  limit  should  keep  the 
cumulative  risk  below  some  acceptable  limit,  say,  an  increased 
cancer  risk  of  3 percent  from  all  man-made  environmental  sources 
of  carcinogens.  Now,  that  is  my  number.  Let  me  make  a very 
important  point  here. 

The  decision  to  accept  a 3-percent  risk  or  a 5-percent  risk  or  a 2- 
percent  risk  or  any  other  kind  of  risk  in  this  situation  with  asbes- 
tos, with  lead,  or  anything  else,  when  we  are  talking  about  the 
environment,  is  a decision  that  has  to  be  made  by  the  public 
representatives.  It  is  not  a scientific  decision,  and  indeed,  it  is 
wrong  to  Btate  that  it  should  be  the  responsibility  of  the  scientific 
community  to  decide  what  the  risks  should  be.  All  we  can  do  is 
provide  the  best  evidence  we  can,  to  the  public  at  large  and  its 
representatives  and  its  duly  constituted  authorities  who  have  to 
make  these  decisions,  what  the  risks  are.  Then  it  is  up  to  the 
public  to  decide,  well,  we  want  nuclear  power,  we  are  going  to  have 
to  accept  some  risk  for  it,  and  this  is  what  the  risk  we  should 
accept  is. 

Mr.  Rogers.  I think  we  agree  on  that.  We  are  trying  to  deter- 
mine if  there  is  a threshold  and,  if  there  is,  at  what  level.  They  are 
telling  us  now  that  no  threshold  exists,  but  then  they  say  that 
workers  can  still  be  exposed  to  5 rem  a year. 

Dr.  Radford.  I will  come  to  the  occupational  limits.  I am  talking 
about  general  population  environmental  exposures,  if  we  assign  a 
portion  of  this  acceptable  risk  only  to  radiation.  That  is,  radiation 
should  not  get  the  whole  pie.  We  know  we  have  other  environmen- 
tal carcinogens,  some  of  which  are  going  to  be  very  difficult  to 
eliminate.  After  all,  there  may  be  some  from  coal,  and  we  have  to 
have  coal. 

Mr.  Rogers.  Coming  from  Pennsylvania,  that  is  wise. 

Dr.  Radford.  If  we  exclude  the  effects  of  medical  X-rays,  then 
perhaps  one-third  of  the  acceptable  risk  should  be  available  for 
radiation,  or  a 1-percent  excess  risk  of  cancer  for  the  general 
population.  That  is  one  interpretation.  An  annual  whole-body  dose 
of  25  millirem  per  year  from  environmental  exposure  would  give 
about  0.8  to  1.5  increased  cancer  risk,  which  is  approximately  the  1 
percent  I indicated  with  some  degree  of  uncertainty. 

Thus,  the  25  millirem  per  year  general  environmental  exposure, 
which  is  the  new  EPA  standard  proposed,  I believe,  is  consistent 
with  this  view.  In  other  words,  I am  endorsing  EPA’s  25  millirem 
per  year  annual  whole-body  exposure  rate  for  the  general,  popula- 
tion. 

As  it  is  unlikely  that  a single  individual  would  get  this  amount 
of  exposure  every  year,  there  is  some  conservatism  in  this  exposure 
limit,  useful  conservatism  in  my  view,  because  of  the  high  radio- 
genic cancer  susceptibility  of  older  populations. 

Thus  the  current  EPA  general  population  exposure  limits  are 
reasonable,  except  possibly  for  the  limit  of  75  millirem  per  year  for 
the  thyroid.  The  thyroid  is  a highly  radiosensitive  organ,  but  if 
exposure  of  the  gland  is  by  iodine-131,  then  the  actual  dose  ob- 
sorbed  by  the  acinar  cells  may  be  well  below  the  dose  to  the  gland 
as  a whole.  To  regulate  iodine-131  exposure  therefore  an  uptake 
limit  may  be  preferable,  rather  than  to  give  a special  limit  of 
radiation  dose  to  the  gland. 
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Occupational  exposure' limits  are  currently  set  at  6 rem  per  year 
whole  body  and  15  rem  or  more  to  various  organs.  If  these  limits 
were  reached  by  a worker  every  year  for  40  years,  the  total  whole- 
body  dose  would  be  200  rem,  and  his  subsequent  cancer  risk  would 
be  more  than  100  percent  greater  than  expected,  especially  for 
female  workers. 

This  degree  of  cancer  risk  is  unacceptable,  in  my  opinion,  and  I 
believe  the  whole  body  occupational  exposure  limit  should  be  re- 
duced at  least  to  500  millirem  per  year,  with  careful  review  of  the 
limits  of  exposure  to  individual  organs  such  as  the  thyroid  or 
bronchial  system.  This  is  a matter  that  is  long  overdue  for  change. 
Thank  ypu. 

Mr.  Rogers.  Thank  you  very  much,  Dr.  Radford. 

In  your  National  Academy  of  Sciences  group  that  discussed  the 
Mancuso  study,  was  there  a general  feeling  that  it  had  validity? 

Dr.  Radford.  Well,  we  didn’t  actually  take  a poll  or  anything 
like  that  after  the  meeting,  and  I would  not  want  to  speak  for  the 
rest  of  the  committee.  I will  speak  for  myself.  The  technique  used 
by  Dr.  Stewart  is  an  established  technique.  It  is  not  a far  out, 
unheard  of  technique.  It  is  basically  what  we  call  a case-control 
study. 

So,  first,  with  regard  to  the  method,  it  is  not  an  unusual  nor 
inappropriate  method.  The  findings  show  a very  small  excess  of 
cancer,  and  as  I heard  Dr.  Gilbert  testify,  her  analysis  suggests 
that  the  multiple  myeloma  and  the  pancreatic  cancers  are  the  ones 
in  excess.  This  is  in  accord  with  other  conversations  that  I have 
had  with  Dr.  Land  of  the  National  Institutes  of  Health,  who  I 
think  will  be  testifying  tomorrow,  and  you  can  ask  him  about  that. 

In  other  words,  those  two  cancers  are  possibly  excessive  in  some 
workers,  and  apparently  it  has  been  confirmed  by  Dr.  Gilbert,  so  I 
don’t  think  there  is  an  argument  about  that.  Now,  the  only  ques- 
tion is,  how  much  of  the  excess  can  we  ascribe  to  the  radiation?  My 
own  feeling  is  that  until  we  can  rule  out  other  possible  occupa- 
tional carcinogens,  the  question  about  pancreatic  cancer  is  still 
uncertain.  The  reason  is  that  pancreatic  cancer,  while  it  is  induced 
by  radiation  in  some  of  these  other  populations  to  which  I have 
referred,  is  not  strikingly  so.  There  are  many  other  sites  that  seem 
to  be  more  sensitive  to  cancer  induction  by  radiation,  at  least  of 
the  type  that  have  been  received  by  those  people,  than  cancer  of 
the  pancreas. 

However,  it  is  possible  conceivably  that  as  in  the  case  of  mye- 
loma the  likelihood  of  pancreatic  cancer  might  be  dose  related. 
That  is,  the  proportion  of  cancer  induced  may  be  a function  of  how 
much  radiation  they  get,  with  some  cancers  appearing  at  the  lower 
dose  in  higher  probability  than  others.  There  is  evidence  in  the 
literature  that  myeloma  is  one  of  these.  That  is,  it  is  more  promi- 
nent at  the  lower  doses  than  at  the  higher  doses  for  reasons  we  do 
not  yet  fully  understand. 

Therefore,  my  conclusion  is  that  there  appears  to  be  an  excess  of 
cancers  in  these  workers,  and  indeed  it  is  approximately  what  I 
would  have  expected  on  the  basis  of  the  linear  dose-response  curve. 
In  other  words,  it  is  maybe  only  one-fourth  as  big  as  Dr.  Stewart 
thought,  but  it  is  still  there. 

Mr.  Rogers.  You  think  the  standard  should  be  lower? 
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Dr.  Radford.  I believe  the  standard  should  be  lower,  but  not  on 
the  basis  solely  of  the  Mancuso  study,  rather,  on  the  basis  of  the 
totality  of  studies  we  already  have.  Indeed,  if  you  look  critically  at 
the  BEIR  I report,  which  came  out  in  1972,  I do  not  believe  that 
even  if  we  took  the  risk  estimates  at  that  time  we  would  conclude 
that  the  occupational  cancer  risks  are  greater  than  they  should  be 
and  the  standards  should  be  lowered. 

Mr.  Carter.  As  I understand  it,  the  present  standard  is  5 rem 
per  year,  which  is  really  5,000  millirem.  I don’t  know  if  I read  your 
testimony  correctly.  Do  you  recommend  a maximum  of  25  mil- 
lirem? 

Dr.  Radford.  That  is  for  a nonoccupational  group. 

Mr.  Carter.  Would  25  millirem  be  one  four-hundredth  of  the 
present  level? 

Dr.  Radford.  One  two-hundredth.  No,  wait  a minute,  one  two- 
thousandths,  isn’t  it? 

Mr.  Carter.  Wait  a minute.  You  divide 

Dr.  Radford.  One  four-hundredth.  Your  arithmetic  is  better  than 
mine,  Representative  Carter. 

Mr.  Carter.  Thank  you.  You  are  recommending  one  four-hun- 
dredth of  what  we  recognize  now  as  the  standard.  I want  to  thank 
you  for  your  testimony.  I think  it  is  very  good. 

- Mr.  Rogers.  We  may  submit  some  questions  for  you  for  the 
record. 

Dr.  Radford.  I do  want  to  make  the  point  that  the  25  millirem  is 
the  recommended  EPA  standard  for  the  general  public. 

Mr.  Rogers.  Not  for  occupational  exposure,  however. 

Dr.  Radford.  The  workers  do  accept  some  risk. 

Mr.  Rogers.  For  them  you  recommend  500  millrem? 

Dr.  Radford.  500  millirem  or  thereabouts  per  year. 

Mr.  Rogers.  The  committee  stands  in  recess  for  2 minutes. 
Thank  you,  Dr.  Radford. 

[Brief  recess.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

Dr.  Hutchison.  Thank  you.  We  will  try  to  conclude  quickly.  I 
know  it  has  been  a long  day,  and  I appreciate  your  patience. 

Have  you  reviewed  the  Mancuso  study? 

STATEMENT  OF  GEORGE  B.  HUTCHISON,  M.D.,  M.  PH.— Resumed 

Mr.  Rogers.  Have  you  ever  given  a recommendation  as  to 
whether  it  should  be  continued  or  not? 

Dr.  Hutchison.  Yes;  I was  on  one  of  the  review  committees. 

Mr.  Rogers.  What  is  your  feeling? 

Dr.  Hutchison.  My  feeling  was  that  the  study  should  be  contin- 
ued with  some  changes  in  the  method  of  operation. 

Mr.  Rogers.  This  is  often  done  in  the  scientific  community  where 
you  have  a discussion  with  the  investigator,  who  says,  we  think 
certain  changes  should  be  made.  Did  you  have  the  opportunity  to 
discuss  this  with  Dr.  Mancuso  officially? 

Dr.  Hutchison.  Unofficially  I did.  Dr.  Mancuso  and  I have 
talked,  I think,  on  several  occasions  about  this  study,  not,  however, 
as  an  official  representative  of  any  of  the  review  committees. 

Mr.  Rogers.  But  it  was  your  feeling  that  it  should  continue? 

Dr.  Hutchison.  Yes,  sir. 
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Mr.  Rogers.  Did  -you-  give  any  validity  to  the  Milham  study? 

Dr.  Hutchison.  Yes;  I do  give  validity  to  the  Milham  study.  I 
have  not  reviewed  that  with  the  detail  that  I have  the  others. 

Mr.  Rogers.  Do  you  differ  in  your  viewpoint  from  Dr.  Radford, 
who  just  testified? 

Dr.  Hutchison.  I differ  quantitatively.  I had  not  heard  Dr.  Rad- 
ford express  his  exact  level  of  500  millirem  as  the  recommended 
annual  occupational  exposure.  I was  surprised  at  that  low  a level.  I 
would  not  have  picked  that  low  a level  as  my  own  judgment. 

Mr.  Rogers.  What  would  be  your  judgment? 

Dr.  Hutchison.  I have  felt  that  the  5-rem  level  is  reasonable.  It 
is  correct  thatsince  the  1972  BEIR  report,  additional  evidence  has 
indicated  a greater  hazard  than  we  had  supposed  in  1972,  and  I 
would  not  at  all  argue  with  someone  who  recommended  some 
lowering  of  the  permissible  level.  If  you  press  me  to  state  a figure,  I 
would  think  pernaps  3 rem  in  place  of  tne  5. 1 would  be  hesitant  to 
speak  of  going  to  0.5  rem,  which  is  500  millirem. 

Mr.  Rogers.  Have  you  seen  the  study  that  Dr.  Radford  was 
talking  about?  You  may  not  have,  since  it  has  not  yet  been  pub- 
lished, but  the  results  are  known. 

Dr.  Hutchison.  No;  I am  not  acquainted  with  the  present  BEIR 
report,  Mr.  Chairman.  There  have  been  three  BEIR  reports.  I was 
on  the  first  BEIR  Report  Committee  that  reported  in  1972. 

Mr.  Rogers.  I don’t  think  this  was  a BEIR  report  that  he  re- 
ferred to.  I think  it  was  another  study  with  another  investigator. 

Dr.  Hutchison.  The  ankylosing  spondylitis  study  from  Great 
Britain?  I am  acquainted  with  this.  Yes;  Dr.  Radford  has  been  in 
Great  Britain  working  with  Dr.  Doll  last  year  or  the  year  before.  I 
am  acquainted  with  his  work. 

.Mr.  Rogers.  Would  that  lend  weight  to  the  view  of  reducing  the 
standard? 

Dr.  Hutchison.  I am  not  acquainted  with  the  current  findings 
Dr.  Radford  alluded  to.  The  existing  standards  have  very  heavily 
taken,  into  account  the  earlier  ankylosing  spondylitis  data,  and  I 
feel  that  the  standards  are  in  accord  with  that  evidence,  and  I do 
not  know  the  new  evidence. 

Mr.  Rogers.  Would  it  be  normal  for  a scientist,  if  there  was  some 
concern  about  his  work,  to  have  that  told  to  him  by  the  contract 
officer,  in  order  to  help  the  scientist  to  correct  any  deficiencies?  Is 
that  a normal  practice?  I am  just  thinking  of  what  would  be 
normal  in  the  scientific  community. 

Dr.  Hutchison.  I understand  your  question.  There  has  been  a 
change  in  the  normal  procedure  in  recent  years.  Certainly  5 to  10 
years  ago  it  was  not  common  to  relate  to  an  investigator  the 
reviews,  and  I think  one  could  not  legally  get  the  reviews  at  that 
time,  as  one  can  now.  If  the  review  is  favorable,  as  Dr.  Mancuso 
spoke,  the  investigator  commonly  does  not  care.  If  his  support 
continues  to  come  m,  he  assumes  that  it  was  favorable,  and  he  does 
not  want  to  know  what  each  accolade  was.  If  he  does  not  receive 
funding,  then  he  does  want  to  know,  of  course. 

Mr.  Rogers.  I mean,  before  they  would  stop  the  funding,  is  it  not 
normal  practice  to  at  least  have  a discussion  with  the  investigator 
to  see  if  the  study  could  be  changed  to  conform  to  whatever  criti- 
cisms there  may  nave  been? 
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Dr.  Hutchison.  It  is  common,  sir,  but  it  is  not  universal. 

Mr.  Rogers.  But  it  is  the  general  practice,  I presume. 

Dr.  Hutchison.  We  would  have  to  attempt  to  find  a probability 
number,  sir;  50  percent  of  the  time  I would  think  that  it  is  done, 
and  50  percent  of  the  time  I would  think  it  is  not. 

Mr.  Rogers.  You  mean  they  just  cut  them  off? 

Dr.  Hutchison.  Yes,  I think  that  is  correct.  The  investigator 
then  may  ask  and  normally  does  ask,  and  upon  asking  he  can  find 
what  the  stated  reasons  are.  Those  would  oe  the  reasons  that  the 
funding  agency  chose  to  tell  him  by  their  own  interpretation  in 
previous  years.  Now  he  may  request  through  the  Freedom  of  Infor- 
mation Act  the  exact  documents.  That  is  a change  in  recent  years. 

Mr.  Rogers.  Now,  you  have  served  on  peer  review  committees 
for  DOE  or  ERDA? 

Dr.  Hutchison.  Yes,  sir.  For  ERDA,  yes. 

Mr.  Rogers.  In  this  study,  were  you  ever  told  by  Dr.  Weyzen  that 
the  implications  of  the  Mancuso  report  were  very  serious,  and  that 
you  really  ought  to  look  at  that  carefully? 

Dr.  Hutchison.  I have  not  been  told  that  by  Dr.  Weyzen.  Dr.  Sid 
Marks  and  I have  talked  of  that,  but  I think  that  was  clearly 
understood  at  the  time  of  such  a review  without  anyone  specifically 
saying  that.  These  were  always  considered  extremely  serious  stud- 
ies. 

Mr.  Rogers.  What  was  the  concern?  Why  was  it  of  such  great 
concern  that  a study  would  show  that  there  was  low-level  radiation 
causing  cancer? 

Dr.  Hutchison.  The  concern,  of  course,  relates  to  setting  permis- 
sible standards  for  occupational  exposure  and  general  population 
exposure  by  extrapolation. 

Mr.  Rogers.  So  it  would  have  an  effect  on  the  way  the  agency 
would  have  to  do  business? 

Dr.  Hutchison.  The  way  everyone  using  atomic  energy  would  do 
business;  yes,  sir. 

Mr.  Rogers.  Thank  you.  Mr.  Walgren? 

Mr.  Walgren.  I have  no  questions,  Mr.  Chairman. 

Mr.  Rogers.  I think  I see  Dr.  Carter.  Let  me  ask  him  if  he  has  a 
question,  Dr.  Hutchison. 

Mr.  Walgren.  If  I might  fill  in  the  gap  here,  I am  concerned 
about  the  concept  of  perspective,  and  I really  feel  that  the  witness 
just  previous  to  you  put  his  finger  on  something  when  he  said  that 
it  took  from  the  early  1950’s  until  1957,  and  even  then  the  in- 
creased sensitivity  had  not  filtered  up  in  the  military  to  change  the 
treatment  or  the  approach,  literally,  the  perspective  on  exposure  of 
military  personnel,  on  radiation  dangers  in  connection  with  atomic 
bombs. 

The  same  word  was  used  earlier  by  Dr.  Gilbert.  Do  you  have 
confidence  in  the  perspective  of  research  coming  out  of  a company 
that  is  doing  multimillions  of  dollars  in  the  nuclear  research  ana 
development  industry  other  than  health?  Would  you  trust  a compa- 
ny of  that  nature  to  have  an  independent  perspective  on  health 
matters? 

Dr.  Hutchison.  I think  it  is  very  difficult  to  trust  it.  I do, 
however,  think  of  instances  where  I have  felt  satisfied.  Such  an 
organization  may  find  an  investigator,  for  example,  an  investigator 
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in  a university,  and  it  may  be  made  perfectly  clear  that  despite 
that  funding,  that  investigator  has  been  given  a free  hand  to  do 
scientific  work  and  to  publish  whatever  he  wants  to  report  in  the 
scientific  literature. 

If  you  are  speaking  of  a scientist  hired  by  the  company,  working 
as  an  employee  of  the  company,  I would  share  your  worry  that  it  is 
difficult  ever  to  feel  sure  that  such  work  has  the  nature  that  I just 
described,  the  freedom  of  inquiry  nature. 

Mr.  Walgren.  It  is  so  important  for  us  to  try  to  avoid  the  type  of 
gap  that  Dr.  Radford  just  testified  to,  and  I cannot  help  but  remem- 
ber the  witnesses  from  the  Department  of  Energy  who  were  here 
giving  testimony  just  several  days  ago.  When  I asked  them  what 
their  own  exposure  to  radiation  personally  was,  it  was  something 
they  just  dismissed  out  of  hand.  They  referred  to  it  as,  well,  no 
more  than  I get  in  the  dentist’s  office,  words  like  that. 

It  strikes  me  that  they  certainly,  having  been  exposed,  have  a 
perspective  that  is  influenced  by  that  position  that  they  find  them- 
selves in,  and  wouldn’t  it  seem  to  you  to  be  certainly  far  wiser 
when  we  are  really  asking  for  the  public  to  put  its  confidence  in 
these  findings,  that  the  studies  be  done  by  agencies  that  are  really 
independent  of  organizations  that  make  a great  amount  of  money 
and  have  a vested  interest  in  the  present  technologies? 

Dr.  Hutchison.  There  is  much  to  be  said  for  your  argument.  A 
particular  problem  that  is  real  in  this  regard  is  that  a long-term 
followup  study  of  huge  populations  ceases  to  have  very  great  inter- 
est often  to  the  university  scientist.  It  is  not  often  going  to  produce 
any  valuable  publications.  Yet  this  sort  of  work  must  be  done.  The 
Department  of  Energy  in  this  instance — and  many  other  instances 
could  be  cited— must  find  someone  who  is  willing  to  do  this  sort  of 
routine,  perhaps  nonimaginative  work,  and  they  find  difficulty  in 
finding  a competent  investigator  who  will  do  it.  I think  that  is  the 
instance  when  such  a thing  must  be  done  within  the  Department. 

Mr.  Walgren.  Do  you  feel  it  was  difficult  to  find  a competent 
investigator  to  carry  out  this  particular  project  outside  of  a multi- 
million dollar  corporation? 

Dr.  Hutchison.  It  has  not  been  up  until  the  present  date,  since 
they  already  had  dr.  Mancuso  doing  the  work.  They  did  anticipate, 

I presume,  that  this  work  would  be  carried  on  for  decades  in  the 
future.  If  that  is  true,  Dr.  Mancuso  presumably  would  not  be 
following  it  in  decades,  and  the  problem  then  would  be  to  find 

Mr.  Walgren.  But  would  not  the  university  or  a university  be 
the  logical  place  for  this  kind  of  a study,  if  we  are  really  concerned  - 
about  the  confidence  the  public  puts  into  the  outcome? 

Dr.  Hutchison.  If,  sir,  one  could  find  a university  that  wanted  to 
take  on  this  sort  of  routine  investigation. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

In  the  1957  atomic  blast  called  “Smoky",  there  were  2,235  men 
with  badges,  and  of  that  number,  the  records  of  447  have  been 
checked  by  the  Center  for  Disease  Control.  It  is  my  understanding 
in  consulting  the  national  cancer  statistics  we  find  that  the  expect- 
ed incidence  of  leukemia  in  this  age  group  of  40  to  44  is  4.1  per 
100,000.  Yet  out  of  the  447  which  have  been  checked,  8 cases  of 
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leukemia  have  been  verified.  Do  you  regard  this  as  statistically 
significant? 

Dr.  Hutchison.  The  difficulty  we  have  here,  sir,  are  the  two 
figures  you  mentioned.  To  begin  with,  should  this  be  related  to  the 
447  men  for  whom  they  have  the  information,  or  should  it  be 
related  to  the  whole  2,200  who  have  been  exposed?  If  we  can 
imagine  that  the  447  are  a representative  group,  let  us  suppose 
that  someone  had  taken 

Mr.  Carter.  I don’t  think  that  is  even  necessary.  Just  relate  it  to 
the  2,235. 

Dr.  Hutchison.  Oh,  if  it  were  related  to  the  2,235,  then  the 
figure  that  I mentiond  before,  which  turned  out  to  be  a twentyfold 
increase  after  you  corrected  my  estimate  of  the  expected  rate, 
would  be  reduced  by  a factor  of  5,  so  it  would  be  a fourfold  in- 
crease, and  that  would  again  be  a significant  excess. 

Mr.  Carter.  It  would  be  statistically  significant? 

Dr.  Hutchison.  Yes,  sir. 

Mr.  Carter.  And  would  indicate,  then,  in  your  opinion,  that  at 
this  atomic  blast,  more  men  have  come  down  with  leukemia  than 
would  ordinarily  be  expected,  and  that  the  increased  incidence  is 
probably  due  to  their  exposure  to  low-level  radiation. 

Dr.  Hutchison.  Yes.  Will  you  be  sure,  sir,  to  keep  the  word 
"probably”  in  your  statement,  because  we  have  mentioned  other 
possible  interpretations,  but  yes,  I agree  with  you. 

Mr.  Carter.  You  say  it  is  statistically  significant? 

Dr.  Hutchison.  Yes,  sir,  I believe  it  would  be. 

Mr.  Carter.  Thank  you,  sir.  Thank  you  very  kindly. 

Mr.  Rogers.  Doctor,  thank  you  for  your  presence  here  today.  The 
committee  may  be  in  touch  with  you. 

It  is  now  5:45  p.m.,  and  the  committee  will  stand  adjourned  until 
10  a m.  tomorrow  morning.  The  committee  is  adjourned. 

[Whereupon,  at  6:45  p.m.,  the  hearing  was  adjourned,  to  recon- 
vene at  10  a.m.,  Thursday,  February  9, 1978.] 


EFFECTS  OF  RADIATION  ON  HUMAN  HEALTH 
Health  Effects  of  Ionizing  Radiation 


THURSDAY,  FEBRUARY  9,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  10  a.m.,  in  room 
2322,  Rayburn  House  Office  Building,  Hon.  Paul  G.  Rogers,  chair- 
man, presiding. 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please.  We 
are  continuing  our  oversight  hearings  on  low-level  ionizing  radi- 
ation and  we  will  continue  with  witnesses  from  the  Department  of 
Energy,  Dr.  Liverman  and  his  associates.  Dr.  Marks,  thank  you  for 
joining  the  group.  We  also  have  Dr.  Gilbert  and  Dr.  Weyzen.  Is  the 
Inspector  General  here? 

Dr.  Liverman.  Well,  I recall  that  you  told  him  to  be  here.  I 
presume  he  will  be  here  shortly.  I will  have  one  of  my  people 
check,  sir. 

Mr.  Rogers.  Thank  you.  I think  you  said  you  wanted  to  make  a 
comment. 

FURTHER  STATEMENT  OF  JAMES  L.  LIVERMAN,  PH.  D.,  ACTING 
ASSISTANT  SECRETARY  FOR  ENVIRONMENT,  DEPARTMENT 
OF  ENERGY,  ACCOMPANIED  BY  WALTER  WEYZEN,  M.D., 
PH.  D.,  RADIATION  BIOLOGY  IMMUNOLOGY,  DIVISION  OF 
BIOMEDICAL  ENVIRONMENTAL  RESEARCH,  HUMAN  HEALTH 
STUDIES  PROGRAM,  DOE;  JOSEPH  SELTZER,  ACTING  INSPEC- 
TOR GENERAL,  DOE;  SIDNEY  MARKS,  M.D.,  PH.  D.,  BIOSTATIS- 
TICS, BATTELLE  CORP.;  AND  ETHEL  S.  GILBERT,  PH.  D., 
BIOSTATISTICS,  PACIFIC  NORTHWEST  LABORATORY 

Dr.  Liverman.  If  I might  be  permitted,  yes,  I would  like  to  try  to 
summarize  very  briefly  what  I believe  the  committee  was  trying  to 
address  yesterday  and  where  I think  we  came  out  at  the  end  of  the 
day. 

I think  there  are  basically  five  questions. 

Did  I,  in  making  the  final  decision  to  terminate  Dr.  Mancuso’s 
support  and  transfer  the  program  elsewhere,  act  responsibly  on  the 
basis  of  the  evidence  brought  before  me? 

Did  my  staff  act  in  good  faith  and  use  their  best  judgment  in 
conjunction  with  the  expressed  views  of  the  peer  reviewers  in 
formulating  the  recommendations  brought  to  me  for  decision  or 
was  there,  as  was  implied  in  the  line  of  questioning  toward  the  end 
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of  the  day,  some  improper  relationship  which  ultimately  resulted 
in  Dr.  Marks’  accepting  employment  at  Battelle-Pacific  Northwest 
Laboratories  in  Hanford? 

Did  the  staff  of  the  agency  deal  in  candor  and  in  a proper  and 
appropriate  manner,  with  Dr.  Mancuso  during  the  administration 
of  his  contract  and  in  securing  the  orderly  transition  and  move- 
ment of  copies  of  the  records  to  the  new  contractor? 

Did  the  Government,  by  moving  the  program  from  Dr.  Mancuso’s 
leadership  to  the  Oak  nidge  Associated  Universities,  reduce  the 
credibility  of  the  analyses  yet  to  be  done,  that  is,  did  the  Govern- 
ment by  its  action  set  the  fox  to  watch  the  chickenhouse? 

ru J i.! n a. 11 - x.  . n 3 • a 


day’s  hearings,  are  Dir.  Mancuso’s  conclusions  adequately  justified 
on  the  basis  of  the  statistical  methodology  he  has  used  to  express 
the  relationship  between  radiation  and  mortality  and  is  that  evi- 
dence an  adequate  basis  on  which  to  revise  national  standards? 

May  I speak  for  just  a moment  to  each  of  those,  sir. 

With  regard  to  my  own  actions,  in  retrospect,  I certainly  concede 
that  they  could  have  been  done  somewhat  differently.  But  my  basic 
responsibility  in  the  agency  is  to  see  that  the  funds  provided  to  my 
agency,  in  my  area,  are  invested  so  that  we  get  the  most  informa- 
tion possible  from  those  resources  and  the  results  as  truly  unbiased 
as  possible. 

The  decision  I made  seemed  a proper  decision  at  that  time,  based 
on  the  evidence  before  me. 

As  to  question  2,  the  adequacy  of  the  basis  for  the  recommenda- 
tions and  the  good  faith  requirement,  both  Dr.  Weyzen  and  Dr. 
Marks  can  speak  better  to  these  issues.  I believe  they  acted  in  good 
faith  as  did  all  reviewers  both  internal  and  external  over  the  full 
term  of  the  program.  I do  not  believe  there  was  any  action  taken 
other  than  in  good  faith.  If  I may  speak  to  that  point  just  one 
moment,  I think  it  is  important  for  the  committee  to  review  with 
me  the  timing  of  the  recommendation  for  termination  of  that 
program  and  the  subsequent  movement  of  Dr.  Marks  to  Battglle. 

The  decision  to  move  the  programs  to  the  Oak  Ridge  Associated 
Universities  was  made  in  late  1974  or  early  1975  and  Dr.  Mancuso 
was  so  informed.  It  was  not  until  the  late  spring  of  1976,  1 year  to 
18  months  later,  that  Dr.  Marks  began  considering  where  he  would 
spend  the  next  several  years  of  his  scientific  career.  Thus,  in  my 
view,  the  two  decisions  were  totally  unrelated. 

Let  me,  personally,  take  the  responsibility  for  reprograming  the 
work  in  the  Battelle-Pacific  Northwest  Laboratories  in  mid-1974,  in 
order  to  have  an  independent  and  more  detailed  analysis  of  the 
Milham  data.  That  program  has  continued.  That  is  the  one  in 
which  Dr.  Gilbert  is  currently  involved.  Certainly,  as  I pointed  out 
to  the  committee  yesterday,  if  these  data  were,  in  fact,  related  to 
radiation  causes,  that  is,  if  cause  and  effect  between  the  two  could 
be  demonstrated,  the  agency  must  know  it  as  rapidly  as  possible,  in 
order  to  Bpur  efforts  to  verify  in  a major  way,  with  all  tne  data  we 
have,  whether  or  not  those  first  suggestions  could  be  borne  out  as 
being  true. 

Certainly,  if  true,  there  was  a clear  indication  that  radiation 
standards  might  not  be  adequate.  The  decision  in  1974  was  made  to 
move  the  whole  program  to  the  Oak  Ridge  Associated  Universities. 
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The  decision  made  by  Dr.  Weyzen  in  1977  to  allow  the  Hanford 
Environmental  Health  Foundation  to  analyze  their  own  data  was 
his  decision  that  he  made  and  that  also  an  independent  analysis 
would  be  made  at  ORAU. 

As  to  question  3,  the  relations  between  Mancuso  and  his  contract 
supervisor  internally  within  the  agency,  this  was  a matter  which 
the  committee  was  exploring  in  detail  at  the  close  of  the  hearings 
yesterday,  and  I presume  you  wish  to  continue  that  today.  If  I may 

Ehrase  the  issue  in  terms  of  the  proverbial  “fox  in  the  chicken- 
ouse”  view  of  placing  agency  work  in  prime  contractor  labs,  let 
me  only  mention  that  the  Oak  Ridge  Associated  Universities,  is  an 
organization  formed  and  governed  by  45  Southern  universities, 
including  all  the  mqjor  universities  in  the  Southeast.  As  you  are 
well  aware,  three  of  these  are  in  Florida  and  two  are  in  Kentucky. 

The  program  I am  discussing  here,  has  a separate  advisory  com- 
mittee appointed  by  the  governing  board  of  ORAU,  reporting  to 
that  board  directly  and  through  them  to  presidents  of  the  45  uni- 
versities. They  are  charged  with  seeing  that  the  proper  staff  is 
hired,  that  that  work  has  the  proper  controls  built  into  it  for 
quality  and  integrity  and,  in  fact,  they  report  directly  to  the  board 
members  themselves. 

The  advantage  of  such  an  arrangement  over  that  of  a single 
university  is  that  the  continuity  of  management  of  scientific  direc- 
tion and  of  scientific  staff  addressed  to  mqjor  issues  can  be  assured 
over  a long  period  of  time.  The  problems  we  have  encountered  in  a 
single  university  where  a professor  is  in  charge,  if  he  retires,  if  he 
passes  away,  or  he  resigns  to  go  to  smother  university,  sire  that  we 
are  confronted  with  arranging  with  the  university  to  see  to  it  that 
that  program  continues.  This  gets  into  a lot  of  discussion.  In  the 
view  of  the  agency,  then,  the  movement  of  the  progrsun  to  Osik 
Ridge  would  insure  not  just  for  3 years  or  5 years,  but  for  30  or  40 
years,  an  uninterrupted  continuation  of  that  program  and  insure 
preservation  of  the  records. 

Finally,  with  regard  to  question  No.  5,  the  purpose  in  having  Dr. 
Hutchison,  Dr.  Gilbert,  Mr.  Jablon,  and  others  here,  was  to  explore 
the  adequacy  of  methodology  used  by  Dr.  Msmcuso. 

They  can  speak  better  than  I to  those  issues. 

Thank  you,  Mr.  Chairman.  I wanted  to  foscus  on  what  I think 
were  the  five  major  issues  the  committee  was  trying  to  explore.  If 
you  wish,  Dr.  Weyzen  can  discuss  the  peer  review,  but  you  may 
wish  to  take  some  other  order  in  your  discussion. 

Mr.  Rogers.  Now,  Dr.  Liverman,  you  mention  a decision  being 
made,  I think,  in  1974. 

Dr.  Liverman.  Yes,  in  late  1974,  early  1975.  The  memo  which  we 
had  under  much  discussion  yesterday  and  of  which  I think  the 
committee  does  have  a copy,  I believe  was  dated  December  2,  1974, 
and  was  the  original  recommendation. 

Mr.  Rogers.  And  you  made  that  decision? 

Dr.  Liverman.  Yes,  sir,  the  buck  stopped  with  me. 

Mr.  Rogers.  Now,  I don't  see  in  the  memo  that  you  refer  to,  that 
there  is~any  discussion  that  suggests  that  your  staff  recommended 
a change  in  contractor. 

Dr.  Liverman.  The  December  4 or  December  2. 

Mr.  Rogers.  December  2. 
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Dr.  Liverman.  I don't  have  that  memo  in  front  of  me. 

Mr.  Rogers.  I recall  that  you  said  your  staff  had  said  in  the 
memo  that  the  peer  review  had  recommended  the  change  in  con- 
tractor, and  that  is  what  you  based  your  decision  upon. 

Dr.  Liverman.  I do  not  have  that  memo  in  front  of  me. 

Dr.  Marks.  Here  it  is. 

Dr.  Liverman.  There  are  many  decisions  related  to  that  time 
frame,  and  whether  this  is  a specific  memo  or 

Mr.  Rogers.  Well,  this  memo  is  what  you  told  the  committee  was 
the  basis  of  your  judgment.  And  I don’t  see  any  such  referral. 

Dr.  Liverman.  You  are  absolutely  correct  on  that. 

Mr.  Rogers.  Well,  now  what  is  the  committee  to  conclude,  Dr. 
Liverman?  You  told  us  that  your  judgment  was  based  on  a staff 
memo  which  told  you  that  the  peer  review  didn’t  recommend  that 
Dr.  Mancuso  continue  with  the  study.  Now  we  see  the  memo  that 
you  referred  us  to,  and  that  recommendation  simply  is  not  there. 

What  was  the  reason  for  the  cancellation  of  the  Mancuso  con-  ' 
tract? 

Dr.  Liverman.  I believe  as  we  had  attempted  to  outline  for  you 
yesterday,  sir,  the  decision  to  do  that  was  based  on  this  memo  and 
on  the  many  other  peer  reviews,  mid  other  factors  that  are  jtied  in 
with  it. 

Mr.  Rogers.  Well,  what  peer  reviews,  because  the  majority  of  the 
peer  reviewers  recommended  that  the  project  continue.  We  went 
through  that  yesterday. 

Dr.  Liverman.  May  I ask  Dr.  Weyzen  to  discuss  the  peer  review 
with  you? 

Mr.  Rogers.  Yes,  certainly. 

Dr.  Weyzen.  Mr.  Chairman,  if  I may,  I would  probably  take  1 or 
2 minutes  to  discuss  the  peer  review  system  and  address  some  of 
the  questions  that  were  raised  yesterday,  and  then  go  to  specif 
points  in  the  peer  reviews  over  the  duration  of  the  contract  th 
will  answer  your  questions. 

Mr.  Rogers.  That  will  be  satisfactory.  I am  somewhat  familio 
with  peer  review.  This  committee  has  dealt  with  it  rather  exten 
sively  in  NIH.  You  may  proceed. 

Dr.  Weyzen.  Very  good,  sir. 

Mr.  Rogers.  I would  like  to  have  your  thinking  on  peer  review 
think  this  would  be  helpful.  I am  at  a loss  to  understand  some 
the  proceedings. 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  So  perhaps  you  could  tell  us  how  you  view  pee: 
review. 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  I know  how  the  committee  views  it  and  how  the  law 
views  it. 

Dr.  Weyzen.  I believe  that  the  most  important  purpose  of  a peer 
review  is  the  discussion  between  principal  investigator  and  his 
peers  concerning  the  scientific  merit  of  the  work  that  he  is  doing. 
Second,  peer  reviews  serve  to  advise  the  program  officers  in  the 
direction  programs  should  take,  and  the  quality  of  the  program.  I 
also  believe,  very  strongly,  that  a program  officer  who  is  responsi- 
ble for  the  Federal  investment  in  the  program  does  not  have  to 


743 


follow  the  peer  review,  nor  does  he  have  to  hide  behind  a peer 
review.  He  may  use  it  as  guidance  in  directing  the  program. 

And  if  you  consult  the  files  that  have  been  made  available  to  the 
committee 

Mr.  Rogers.  And  we  have. 

Dr.  Weyzen.  You  will  find  that  there  is  an  almost  continuous 
correspondence  between  the  technical  representative  or  program 
officers  and  the  principal  investigator  directing  him  or  suggesting 
certain  directions  of  research  that  should  be  followed  or  should  not 
be  followed.  I specifically  direct  your  attention  to,  for  instance,  the 
correspondence  on  the  suitability  of  certain  control  populations.  I 
think  you'll  find  very  strong  input  from  the  peer  reviewers  in  the 
direction  of  the  program  by  the  program  officer. 

Now,  with  regard  to  specific  criticism  of  the  program,  I would 
like  to  go  back  to  the  1972  peer  reviews.  The  discussion  yesterday 
centered  around  one  of  the  reviews,  and  let  me  just  quote  from  a 
short  paragraph.  It  says: 

It  is  the  consensus  of  the  group  that  this  was  a highly  desirable  research  activity 
and  deserved  continued  support.  We  also  agreed  that  the  University  of  Pittsburgh 
should  continue  the  contract. 

I suggest  to  you,  sir,  that  this  was  the  opinion  of  the  one  review- 
er, andT  with  your  permission,  I would  like  to  read  another  review. 

Recommendations,  (1)  This  is  really  the  only  firm  recommenda- 
tion, all  others  are  contingent.  It  is  that  you  should  find  another 
contract  or  preferably,  a university  department  of  epidemiology  to 
take  over  the  study  after  a terminal  year.  (A)  The  present  contrac- 
tors after  many  years  have  failed  to  produce.  (B)  In  discussion,  they 
give  me  no  reasons  to  hope  that  they  will  produce.  With  your 
permission  I would  skip  the  rest. 

Mr.  Rogers.  Yes.  Are  you  saying  that  this  is  a consensus? 

Dr.  Weyzen.  I am  not  saying  this  is  a consensus,  sir. 

Mr.  Rogers.  This  is  one  out  of  five,  and  the  only  one  out  of  five 
who  had  suggested  a change  of  the  contractor,  right? 

Dr.  Weyzen.  I am  just  trying  to  point  out 

Mr.  Rogers.  Well,  just  answer  the  question,  one  out  of  five  right? 

Dr.  Weyzen.  One  out  of  five. 

Mr.  Rogers.  That  is  all. 

Dr.  Weyzen.  I would  like  to  read  some  of  the  comments  of  the 
other  reviewers. 

Mr.  Rogers.  We  have  read  them.  But  overall  they  recommended 
that  the  project  continue,  ^nd  to  continue  with  the  University  of 
Pittsburgh. 

Dr.  Weyzen.  Sir,  as  I stated  earlier 

Mr.  Rogers.  All  right.  As  you  stated  earlier 

Dr.  Weyzen.  As  I said  earlier,  peer  reviewers  provide  guidance  to 
the  program  offices. 

My.  Rogers.  Well,  I understand  that.  But  that  was  given  to  us  as 
the  reason  for  canceling  the  contract.  Now  you  are  saying  that  is 
not  really  so.  Now,  what  do  you  want  the  committee  to  believe? 

In  other  words,  in  the  written  testimony  given  by  Dr.  Liverman,  # 
he  says  the  reason  it  was  terminated  wasn't  because  he  was  going 
to  retire,  but  because  his  staff  said  the  peer  reviewers  recommend- 
ed the  change.  But,  the  peer  review  group  didn’t  do  that  at  all, 
only  one  out  of  five. 
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Dr.  Weyzen.  Sir,  may  I correct  for  the  record  one  thing.  The 
overall  peer  reviews,  without  exception,  are  critical  of  the  technical 
merits  of  the  program,  and  this  was  the  reason  it  was  terminated. 

Mr.  Rogers.  This  is  the  point  of  peer  review.  The  reviews  may 
have  made  some  suggestions  but  they  still  said  to  continue,  and  to 
continue  with  the  contractor. 

There  was  only  one  who  said  to  change  contractors,  only  one. 
Now,  you  have  stated  that  the  reviews  were  the  basis  of  the 
change.  It  appears  to  us  that  they  were  not. 

Mr.  Carter.  Will  you  yield  on  that  just  a minute? 

Mr.  Rogers.  Certainly. 

Mr.  Carter.  I would  like  to  ask  why  Dr.  Brodsky  was  criticized 
in  this  peer  review  at  the  same  time? 

Dr.  Weyzen.  Pardon,  Sir? 

Mr.  Carter.  Yes,  why  he  was  criticized  by  the  peer  review  com- 
mittee, his  presence  on  the  team?  Why  was  that? 

He  just  was  recording  the  dangers  of  ionized  radiation  and  I 
notice  that  your  peer  review  team  criticized  him,  this  time. 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Carter.  It  seems  to  me  that  anyone  who  found  anything 
wrong  with  Hanford  data  was  on  the  black  list,  and  Brodsky  was 
just  one  of  them.  Later  reports  which  he  makes  tend  to  snow  a 
definite  relationship  between  that  radiation  and  blood  diseases. 

Dr.  Weyzen.  Dr.  Carter,  do  I understand  you 

Mr.  Carter.  Yes,  sir. 

Dr.  Weyzen.  Do  I understand  you  to  say  that  anybody  who  found 
something  wrong  with  Hanford  data  was  criticized? 

Mr.  Carter.  That  seems  to  be  the  way  it  was. 

Dr.  Weyzen.  You  mean  in  terms  of  findings  of  this  analysis? 

Mr.  Carter.  Yes,  sir.  Whenever  they  find  something  wrong— if 
they  find  a high  incidence  of  disease  caused  by  radiation  in  the 
Hanford  facility— then  bingo  in  time  they  are  phased  out.  Dr. 
Brodsky  seems  to  be  one  of  those  people. 

Dr.  Weyzen.  Sir,  may  I point  out  for  you. 

Mr.  Carter.  Yes. 

Dr.  Weyzen.  At  this  time,  in  1972,  the  results  of  the  longevity 
analysis  did  not  show  any  effects  of  radiation  whatsoever. 

Mr.  Carter.  How  long  have  you  been  associated  with  this  group? 

Dr.  Weyzen.  Since  1969,  sir. 

Mr.  Carter.  1969.  You  have  never  been  at  an  atomic  explosion 
then? 

Dr.  Weyzen.  No,  sir. 

Mr.  Carter.  Have  you  ever  been  around  any  of  the  nuclear 
reactors? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Carter.  You  have?  You  have  been  close  to  them  where  you 
could  see  the  core? 

Dr.  Weyzen.  I have  worked  at  reactors,  I have  worked  for  15 
years  at  laboratories  with  radiation,  sir. 

Mr.  Carter.  Did  you  work  on  the  reactor,  or  the  actual  material? 

Dr.  Weyzen.  Actual. 

Mr.  Carter.  Atomic  material? 

Dr.  Weyzen.  Right,  sir.  Nuclear  material 
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Mr.  Carter.  It  is  interesting  to  note  that  you  do  this.  I am  glad 
to  see  one  fellow  who  really  has  been  there.  I notice  that  there  has 
been  some  criticism  of  the  univenntjr  contract  since  the  professor 
might  retire  or  die  before  the  work  was  done.  So,  instead,  you 
would  allocate  the  project  to  other  universities  affiliated  with  Oak 
Ridge  Laboratory,  is  that  correct  or 

Dr.  Liverman.  Dr.  Carter. 

Mr.  Carter.  Yes,  sir. 

Dr.  Liverman.  Dr.  Carter,  I think  I probably  should  respond  to 
that  question,  since  it  is  my  statement. 

Mr.  Carter.  Yes,  sir. 

Dr.  Liverman.  The  point  I wish  to  make  is  that  there  are  many 
things  to  be  considered  but  one  that  must  be  insured  is  the  ability 
to  maintain  and  continue  the  viability  of  those  records  over  a long 
period  of  time. 

In  general,  with  a university,  when  the  professor  goes,  the  de- 
partment recruits  another  professor,  and  he  may  or  may  not  be 
interested  in  continuing  the  studies  that  exist.  Because  of  the 
importance  of  these  kinds  of  records,  it  is  felt  that  one  needed  to 
have  a repository,  accessible  to  all  people  who  wish  to  investigate 
the  information  as  independently  as  they  might  choose  to  investi- 
gate it,  and  we  would  welcome  that.  But  it  is  most  important  to 
have  those  records  in  a place  where  we  could  insure  their  long- 
term, continued  integrity,  storage,  and  availability. 

Mr.  Carter.  What  group  could  insure  this  long-term  integrity 
and  continuity  more  than  the  Center  for  Disease  Control  in  Atlan- 
ta? We  know  that  the  CDC  is  an  independent  agency  and  that  it 
has  excellent  researchers.  Why  didn’t  you  use  them?  Why  not  let 
CDC  continue  with  the  project?  Why  have  you  decided  not  to  use 
them  except  as 

Dr.  Liverman.  We  have  made  no  decision  not  to  use  them 

Mr.  Carter.  Well,  let  me  describe  the  situation  to  which  I am 
referring.  There  was  a meeting  in  December  with  various  repre- 
sentatives from  DOE,  the  VA,  the  Pentagon,  and  CDC. 

Dr.  Liverman.  I was  not  there.  Yes;  I know  the  meeting  to  which 
you  refer. 

Mr.  Carter.  All  right,  sir.  And  in  that  meeting  it  was  decided 
that  CDC  would  conduct  only  the  research  on  the  atomic  blast, 
“Smoky."  The  lareer  study  was  to  be  given  to  another  agency  but 
funded  by  DOE,  DOD,  and  the  Veterans'  Administration — is  that 
not  correct? 

Dr.  Liverman.  I think  that 

Mr.  Carter.  I have  been  here  long  enough  to  have  seen  that  in- 
house  investigations  are  usually  inadequate.  They  tend  to  sweep 
everything  under  the  rug.  Today  I read  from  the  paper  about  this 

Eroblem  on  a different  subject  where  there  was  an  alleged  coverup 
y an  in-house  investigation.  I don’t  doubt  it.  I have  seen  this  too 
many  times.  They  won’t  find  anything  wrong  with  their  own  house; 
they  just  don’t  do  that. 

Dr.  Liverman.  May  I respond  to  your  question,  sir? 

Mr.  Carter.  Yes,  sir. 

Dr.  Liverman.  The  question  was  what  happened  in  that  meeting. 

I was  not  in  that  meeting,  but  I believe  it  is  true  of  Federal 
agencies  that  no  committee  of  Federal  agencies  can  deny  or  even 
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presume  to  deny  any  one  of  the  others  an  independent  investiga- 
tion of  anything.  I think  the  decision  which  was  made  there  was 
that  it  was  a consensus  of  the  group  around  the  table,  including 
the  CDC,  that  an  appropriate  home  for  such  a study  in  which 
multiple  agencies  had  an  interest  was  in  the  National  Academy  of 
Sciences. 

Any  one  of  the  agencies  could  continue  on  their  own,  but  to 
support  that  work  in  the  National  Academy  of  Sciences,  freely 
accessible  to  all  the  scientific  community  for  their  input,  was  the 
intent  and  the  hope  of  the  decision  which  I believe  that  inter- 
agency group  made.  And  on  that  basis,  I believe  three  of  the 
agencies  or  perhaps  four,  I don’t  know,  decided  to  contract  out  with 
a steering  committee  to  guide  the  whole  group  to  insure  the  integ- 
rity of  the  studies  that  were  done. 

Mr.  Carter.  If  you  wanted  long-term  continuity,  why  wasn’t  that 
decision  made  at  the  beginning  of  the  Mancuso  contract? 

Dr.  Liverman.  That  is  a very  good  question,  to  which  I have  no 
answer. 

Mr.  Carter.  Yes,  sir,  all  right.  Was  it  later  on  when  the  Mancuso 
study  showed  adverse  findings  to  your  consensus,  that  the  decision 
to  terminate  was  made? 

Dr.  Liverman.  The  decision  about  the  Dr.  Mancuso  study  was 
made  before  such  findings  existed,  not  after. 

Mr.  Carter.  Sir? 

Dr.  Liverman.  The  decision  concerning  Dr.  Mancuso’s  program 
was  made  before  those  findings  were  evident,  at  all.  Not  after  they 
were  made.  The  decision  to  transfer  was  made  in  1974,  early  1975. 
The  study  results  were  reported  to  the  agency,  I believe  for  the 
first  time,  in  a cursory  way  in  June  of  1976  and  a detailed  report 
was  given  by  Dr.  Mancuso  at  the  Health  Physics  Society  meeting 
in  October  1976.  I believe  that  he  briefed  our  staff  in  September 
1976,  some  2 years  after  the  decision  had  been  made  to  move  the 
program. 

Mr.  Carter.  Did  Dr.  Mancuso  know  in  1974  that  you  were 
moving  him? 

Dr.  Liverman.  I would  have  to  rely  on  my  staff  who  contacted 
Dr.  Mancuso. 

Dr.  Weyzen.  No;  he  was  informed  on  March  5, 1975,  in  a meeting 
that  this  was  going  to  be  done. 

Mr.  Carter.  That  he  would  be  transferred? 

Dr.  Weyzen.  Yes;  that  the  contract  would  be  transferred. 

Mr.  Carter.  You  stated  earlier  that  Dr.  Mancuso’s  study  was 
transferred  without  competitive  bidding.  How  do  you  make  deci- 
sions on  awarding  contracts? 

Dr.  Liverman.  Decisions  were  made  in  different  ways.  It  depends 
on  the  particular  kind  of  contract;  if  it  is  a straight  procurement  of 
potatoes  or  trucks  or  some  such  thing,  you  go  out  and  bid  competi- 
tively. In  the  biomedical  area,  as  I think  this  committee  is  fully 
aware,  these  matters  are  done  by  unsolicited  proposals  submitted 
by  independent  investigators  wherever  they  may  be. 

And  those  are  reviewed  and  hopefully  judged  on  their  scientific 
merit  basis  and  then  approved  or  not.  This  particular  one  because 
it — and  I think  this  is  an  important  point— involves  records  which 
physically  exist  and  people  who  physically  exist  in  these  various 
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laboratories  can  best  be  handled,  dealt  with,  and  worked  with 
where  they  are  normally  kept.  This  is  also  true  of  physical,  medi- 
cal, and  related  kinds  of  examinations. 

Mr.  Carter.  And  if  you  know  them  and  have  worked  with  them, 
then  it’s  a little  easier  to  make  such  a decision,  isn’t  it? 

Dr.  Liverman.  Yes;  I suspect  that  is  true.  May  I give  you  an 
analogous  situation? 

Mr.  Carter.  Yes. 

Dr.  Liverman.  There  is  the  case  of  Dr.  Robley  Evans  who  for 
more  than  20  years  worked  at  the  Massachusetts  Institute  of  Tech- 
nology. 

Mr.  Carter.  Yes,  sir. 

Dr.  Liverman.  You  are  probably  familiar  with  his  work  on 
radium  dial  painters.  When  Dr.  Evans  got  ready  to  retire  from  the 
university,  he  requested  not  just  us  but  the  Joint  Committee  on 
Atomic  Energy  of  the  Congress  to  transfer  his  records  and  all  of 
the  records  that  pertained  to  the  studies  he  was  doing  to  the 
Argonne  National  Laboratory.  He  preferred  to  turn  them  over  to 
investigators  there  in  preference  to  MIT  so  as  to  insure  their 
continued  integrity  over  a long  period  of  time. 

Dr.  Evans  is  still  alive.  You  can  certainly  call  him  and  ask  him 
the  basis  for  that  decision.  This  is  a similar  type  of  decision,  at 
least  in  our  view. 

Mr.  Carter.  In  this  case  this  was  a professor  at  a different 
university,  and  he  offered  the  continuity  which  you  said  you  were 
desirous  of  obtaining. 

Dr.  Liverman.  He  offered  it  by  moving 

Mr.  Carter.  On  the  other  hand,  the  University  of  Pittsburgh 
dosen’t  offer  you  that  continuity;  is  that  correct?  Tliat  is  what  you 
said  just  now. 

Dr.  Liverman.  I did  not  speak  for  the  University  of  Pittsburgh.  I 
do  not  know  the  answer  to  that  question. 

Mr.  Carter.  Well,  Dr.  Mancuso  is  a professor  at  the  University 
of  Pittsburgh,  and  in  his  case  you  said  that  he  wouldn’t  provide  the 
continuity.  Certainly  I would  compliment  the  gentleman  from  the 
Massachusetts  Institute  of  Technology,  a university  for  which  I 
have  high  regard.  But  according  to  your  own  statement  over  the 
years  we  have  seen  the  buddy  system  work  in  Government  here. 
And  we  must  admit,  Dr.  Liverman,  that  Dr.  Marks  and  Dr.  Weyzen 
worked  together.  How  many  years  have  you  worked  together  gen- 
tlemen? 

Dr.  Marks.  We  worked  together 

Mr.  Carter.  Yes,  sir. 

Dr.  Marks.  We  worked  together  in  the  same  component  of  the 
organization  from  December  1971  to  the  summer  of  1973,  when  we 
were  transferred  into  different  components. 

Mr.  Carter.  So,  you  worked  together.  How  long  have  you  known 
each  other? 

Dr.  Marks.  We  have  known  each  other  since  December  1971. 

Mr.  Carter.  Yes,  sir,  you  were  associated  together.  You  saw  each 
other  pretty  frequently  from  that  time  on  to  the  present;  is  that 
not  true? 

Dr.  Marks.  More  or  less. 


748 


Mr.  Carter.  More  or  less;  yes,  sir.  I would  think  more,  rather 
than  less.  And  then  Dr.  Marks,  you  made  the  decision  after  the 
contract  was  taken  from  Mancuso,  to  go  to  Battelle  Laboratories.  Is 
that  correct? 

Dr.  Marks.  Yes,  sir. 

Dr.  Weyzen.  That  is  not  correct. 

Mr.  Carter.  We  have  seen  this  before  when  bureaucrats  have 
gone  from  the  Government  to  private  industry  and  then  draw 
tremendous  salaries.  It  seems  that  some  of  our  corporations  along 
with  these  former  bureaucrats  have  a unique  way  or  getting  grants 
from  the  Federal  Government.  By  the  way,  how  much  funding  is 
the  Federal  Government  giving  Battelle  Laboratories  at  the  pres- 
ent time? 

Dr.  Marks.  Excuse  me,  Dr.  Liverman  advised  that 

Mr.  Carter.  Yes;  would  you  answer  that:  How  much  funding? 

Dr.  Liverman.  Let  me  address  your  question  in  general. 

Mr.  Carter.  All  right.  Well,  no;  I don’t  want  a general  answer,  I 
want  a specific  answer. 

Dr.  Liverman.  I am  going  to  answer. 

Mr.  Carter.  What  is  the  level  of  funding? 

Dr.  Liverman.  We  did  not  transfer  as  a result  of  Dr.  Marks 

Mr.  Carter.  Wait  a minute,  now,  I haven’t  asked  you  that.  What 
contract  do  you  have  now  with  Battelle  Laboratories  and  what  is 
the  amount  of  that  contract? 

Dr.  Liverman.  The  contract  with  Battelle  Laboratories  now  is  a 
prime  contract  signed  for  a 5-year  period  by  the  Department  of 
Energy  to  conduct  all  the  activities  of  the  agency. 

Mr.  Carter.  Signed  when? 

. Dr.  Liverman.  I would  have  to  see  the  records.  It  was  renewed 
September  30,  1974,  by  the  Energy  Research  and  Development 
Administration. 

Mr.  Carter.  I see,  September  30, 1974,  wasn’t  it? 

Dr.  Liverman.  Yes,  sir.  That  is  the  correct  date. 

Mr.  Carter.  Yes;  that  was  the  time  you  went  to  Battelle  Labora- 
tories, too;  wasn’t  it  1974? 

Dr.  Liverman.  I can  assure  you,  sir, 

Mr.  Carter.  I am  asking  Dr.  Marks. 

Dr.  Marks.  I went  to  the  Battelle-Pacific  Northwest  Laboratories 
in  1974. 

Mr.  Carter.  In  1974,  the  same  year. 

Dr.  Marks.  May  I 

Mr.  Carter.  Mancuso’s  study  was  taken  away  from  him,  and  we 
have  Dr.  Stewart  here  who  has  checked  these  studies  and  says  that 
they  are  good.  And  she  happens  to  be  one  of  the  most  brilliant 
people  I have  ever  seen  appear  before  this  committee.  DOE  took 
Mancuso’s  study  away,  and  now  who  is  doing  a portion  of  it — that 
old  in-house  companion  is  now  doing  his  project. 

Dr.  Liverman.  May  I comment,  sir. 

Mr.  Carter.  Yes;  you  may  comment.  And  is  this  right? 

Dr.  Liverman.  There  are  some  facts  which  you  have  given  which 
are  correct;  yes,  sir. 

Mr.  Carter.  If  there  are  facts  that  are  not  correct,  please  tell 
me. 

Dr.  Liverman.  The  Battelle  contract  is  a $58  million  contract. 
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Mr.  Carter.  $58  million. 

Dr.  Liverman.  $58  million. 

It  is  managed  by  Battelle-Paciflc  Northwest  Laboratories,  which 
is  a part  of  Battelle  Memorial  Institute. 

Mr.  Carter.  Yes,  sir. 

Dr.  Liverman.  We  did  not,  as  a result  of  Dr.  Marks’  moving  to 
Battelle,  move  any  money  in  addition  to  that  which  was  already 
there  to  accommodate  Dr.  Marks  in  any  way. 

Mr.  Carter.  But  it  was  an  unusual  situation  in  that  $58  million 
and  Dr.  Marks  went  to  Battelle  about  the  same  time;  is  that  not 
true? 

Dr.  Liverman.  Well,  I believe  the  point  that  I made  has  been 
made.  The  amount  of  the  contract  was  approximately  $58  million  a 
year.  Dr.  Marks  has  nothing  to  do  with  the  administration  of  that 
contract. 

Mr.  Carter.  Of  course  not. 

Dr.  Liverman.  And  his  ability  to  influence  the  decision  of  wheth- 
er the  Department  of  Energy  aid  or  did  not  assign  that  contract  to 
Battelle 

Mr.  Carter.  Who  arranged  that  contract? 

Dr.  Liverman.  The  contract  was  authorized  by  the  AEC,  execut- 
ed by  the  AEC  operations  office  manager,  and  its  effective  date  was 
January  1, 1975,  through  September  30, 1979. 

Mr.  Carter.  Upon  whose  recommendation? 

Dr.  Liverman.  Upon  the  recommendation  of  the  Richland  Oper- 
ations Office.  We  have  about  300  civil  servants  there,  who  hot  only 
manage  that  one  but  some  500  other  contracts. 

Mr.  Carter.  Did  you  recommend  this? 

Dr.  Liverman.  End  I recommend?  I did  not  have  any  basic  dis- 
agreements with  the  contract  as  it  was  proposed  in  a broad  R.  & D. 
management  process.  That  contract,  as  renewed,  does  not  specifi- 
cally discuss  any  of  the  detailed  programs  of  the  assistant  adminis- 
trators. 

Mr.  Carter.  Well,  it  is  passing  strange  that  these  contracts  tend 
to  happen  between  those  bureaucratic  buddies  whom  we  read  about 
all  the  time.  Thank  you,  Mr.  Chairman. 

Dr.  Weyzen.  Mr.  Chairman,  may  I make  a comment? 

Mr.  Rogers.  Yes. 

Dr.  Weyzen.  I would  like  to  briefly  talk  about  this  particular 
project.  In  1974,  I believe,  when  Dr.  Milham’s  results  were  dis- 
closed, the  Battelle  people  were  requested  to  look  at  Dr.  Milham’s 
findings  and  they  have  been  doing  so  for  the  past  few  years.  It  was 
not  until  October  1976,  that  I became  responsible  for  the  project  to 
analyze  the  Hanford  data. 

Now,  with  regard  to  funding,  the  funding  in  1976  was  $105,000 
and  since  then  has  gone  down  to  $100,000.  So,  no  additional  money 
was  provided  to  Battelle  as  a result  of  the  transfer  of  the  contract. 

Mr.  Rogers.  As  a matter  of  fact,  the  foundation  for  this  was  laid, 
really,  on  February  20,  1973:  was  it  not,  Dr.  Marks,  in  your  recom- 
mendation for  a change  or  contractor,  and  how  it  ought  to  be 
handled? 

Dr.  Marks.  Yes,  sir. 

Mr.  ROGERS.  Could  you  read  for  us,  beginning  on  page  5 of  that 
memo,  dated  February  20,  1973,  under  “alternate  course  of  action.” 
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Dr.  Marks.  Yes,  sir. 

One,  retention  of  the  contractor.  Retention  of  the  contractor  without  change 
would  be  an  unsatisfactory  solution.  Although  increasing  progress  is  being  made  In 
the  analysis  and  production  of  results,  the  unrealistic  goals  and  weaknesses  in  their 
understanding  of  radiobiologic  considerations  and  in  their  capacity  for  publication 
remain. 

If  the  contractor's  methods  that  entail  the  use  of  SSA,  that  is  Social  Security 
Administration,  information  and  resources  prove  to  be'  the  only  or  best  available  for 
this  study,  retention  of  the  contractor  may  be  the  only  practical  alternative.  In 
parentheses,  see  above  discussion  2D. 

Mr.  Rogers.  Yes,  if  you  will  now  go  to  page  6,  item  2. 

Dr.  Marks  [reading]: 

Earlv  replacement  of  the  contractor.  Such  a move,  although  justified  on  the  basis 
of  performance  may  have  undesirable  consequences.  Unless  an  immediate  replace- 
ment is  found,  a public  charge  may  be  made  that  the  AEC  is  stopping  this  program 
out  of  fear  that  positive  findings  will  emerge. 

Mr.  Rogers.  Now,  let's  pursue  that  a moment.  What  would  be 
the  undesirable  consequences  and  who  would  make  such  a charge 
that  the  AEC  is  stopping  this  program  out  of  fear  that  positive 
findings  will  emerge. 

Dr.  Marks.  The  fear  was  that  the  contractor  might  react  and 
institute  public  charges  to  the  effect  that  his  contract  was  termi- 
nated improperly. 

Mr.  Rogers.  And  was  there  a concern  that  positive  findings 
would  be  of  real  concern  to  the  AEC? 

Dr.  Marks.  There  was  no  concern  about  legitimately  arrived  at 
positive  findings.  In  fact,  it  was  the  intent  of  the  AEC  to  develop 
either  negative  or  positive  findings,  whatever  the  study  would  pro- 
duce in  its  normal,  natural  manner.  And  I may  point  out  that  until 
that  time  all  the  findings  by  the  contractor  had  been  negative.  So 
that  on  the  basis  of  his  performance,  there  were  no  positive  find- 
ings at  that  point. 

Mr.  Rogers.  When  did  you  first  know  his  findings  might  be 
positive? 

Dr.  Marks.  I first  learned  of  it  indirectly  in  September  of  1977. 

Mr.  Rogers.  1977? 

Dr.  Marks.  1976,  excuse  me. 

Mr.  Rogers.  You  didn’t  know  it  before  that? 

Dr.  Marks.  No;  I didn’t. 

Mr.  Carter.  Mr.  Chairman.  Where  were  you,  Dr.  Marks,  in 
September  1976?  _ 

Dr.  Marks.  I was  at  Battelle.- 

Mr.  Carter.  At  Battelle  Laboratories? 

Dr.  Marks.  Yes,  sir. 

Mr.  Carter.  You  have  severed  your  connections  then  with  DOE? 

Dr.  Marks.  Yes;  I had.  At  that  time 

Mr.  Carter.  Then  how  could  you,  being  at  Battelle,  have  affected 
the  Mancuso  study?  You  were  no  longer  in  position  to  do  that. 
Weren't  you  employed  by  a private  group? 

Dr.  Marks.  Yes;  I was  invited  along  with  Mr.  Heid  of  the  Bat- 
telle Laboratories  to  go  to  Pittsburgh  to  be  briefed  by  Dr.  Mancuso 
and  Dr.  Stewart  concerning  their  new  findings.  He  wanted  to  dis- 
cuss his  findings  in  advance  of  presenting  a paper  to  the  Health 
Physics  Society. 
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Mr.  Rogers.  Well,  now,  why  was  it  you  suggested  then  in  1973, 
in  your  memo,  that  a charge  might  be  made  that  AEC  is  stopping 
the  program  out  of  fear  that  positive  findings  will  emerge,  if  there 
had  been  no  positive  findings? 

Dr.  Marks.  Because  the  agency  is  under  a certain  amount  of 
suspicion  at  all  times  with  regard  to  the  nature  of  the  findings 
that 

Mr.  Rogers.  But  this  is  an  independent  study;  the  agency  wasn’t 
doing  this  work. 

Dr.  Marks.  It  wasn’t  a question  of  the  study  itself,  but  of  the 
termination  of  the  contract. 

Mr.  Rogers.  Well,  if  there  were  no  positive  findings,  why  would 
that  bring  into  play  the  fear  that  positive  findings  might  emerge? 

Dr.  Marks.  In  fact,  positive  findings  have  emerged  in  Dr.  Mancu- 
so’s  study. 

Mr.  Rogers.  Well,  I understand  that.  And  there  have  been  at- 
tempts to  cover  them  up,  and  the  contract  taken  away  from  the 
man  who  found  them.  That  is  the  point  we  are  getting  at.  ' 

And  you  even  expressed  that  concern  back  in  1973.  Could  you 
read  that  next  paragraph  for  me? 

Dr.  Marks.  Yes,  sir. 

Finding  a suitable  replacement  under  existing  conditions  was  handicapped  by 
general  knowledge  that  this  is  Dr.  Mancuso’s  project  and  that  any  new  principal 
investigator  will  be  replacing  Mancuso  and  by  implication  putting  him  out  of  a job. 
Overtures  to  possible  candidates  may  be  carried  out  now  in  a clandestine  atmos- 
phere. Under  these  conditions,  potential  candidates  will  be  unable  to  learn  enough 
about  the  study  to  develop  carefully  prepared  proposals  that  might  be  judged  fairly 
to  arrive  at  a proper  choice  of  a contractor.  Furthermore,  the  large  amount  of  work 
performed  to  date  using  Dr.  Mancuso’s  methodology  may  be  jeopardized  by  a new 
investigator’s  lack  of  familiarity  with  that  methodology  or  by  poor  cooperation  of 
the  Social  Security  Administration  with  the  new  investigator. 

Mr.  ItoGERS.  All  right,  thank  you.  Now,  let  me  read  a portion  of 
a letter  from  a reviewer,  addressed  to  Dr.  Leonard  A.  Sagan,  Medi- 
cal Research  Branch,  Division  of  Biology  and  Medicine,  U.S. 
Atomic  Energy  Commission.  I presume  he  was  there  before  you? 

Dr.  Marks.  Yes,  he  was. 

Mr.  Rogers.  In  1967? 

Dr.  Marks.  Correct. 

Mr.  Rogers.  This  man  at  that  time  says,  "I  recognize  that  much 
of  the  motivation  for  starting  this  study  arises  from  the  political - 
assurance  that  AEC  employees  are  not  suffering  harmful  effect. 
Such  assurance  will  derive  from  the  5-year  study  as  already 
planned.” 

Now,  do  you  know  a Fremling? 

Dr.  Marks.  Yes;  I know  Mr.  Fremling. 

Mr.  Rogers.  Did  you  have  any  dealings  with  him  in  this  matter? 

Dr.  Marks.  I don’t  recall  having  any  direct  dealings  with  Mr. 
Fremling  on  the  Mancuso  contract,  but  I would  welcome  being 
refreshed  on  it.  ^ 

Mr.  Rogers.  Do  you  know  a Dr.  Alpen  of  PNL? 

Dr.  Marks.  Yes;  I do. 

Mr.  Rogers.  I would  like  to  read  from  a draft  memo  regarding 
the  Mancuso/Milham  studies,  dated  July  17,  1975,  "Earlier  this 
week,  Ed  Alpen  provided  us  with  a draft  report.  We  have  gone 
through  the  report.  And  while  we  have  no  real  expertise  on  our 
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staff  in  terms  of  statistical  capability,”  and  this  is  the  Battelle, 
which  I think  you  called,  did  you  not,  Dr.  Liverman,  to  get  them  to 
do  a quick  study  on  this  when  you  heard  that  the  study  may  be 
showing  positive  results? 

Dr.  Liverman.  They  had  some  statisticians  there  to  look  at  data, 
right. 

Mr.  Rogers.  Didn't  they  do  that  at  your  request? 

Dr.  Liverman.  Yes;  they  did. 

Mr.  Rogers.  Didn’t  you  personally  request  it? 

Dr.  Liverman.  That  I don’t  quite  recall.  It  is  possible  but  I 
certainly  do  not  remember  having 

Mr.  Rogers.  Dr.  Liverman,  I believe  it  was  done  by  you. 

Dr.  Liverman.  It  could  have  been  done  by  me. 

Mr.  Rogers.  In  other  words,  you  had  some  concern  about  a 
positive  showing? 

Dr.  Liverman.  My  concern  was,  as  I tried  to  state  in  my  sum- 
mary statement,  my  position  on  the  issue  is  if  the  information  was 
bad  we  must  know  it  because  in  that  case  we  would  have  to— we  do 
not  set  the  regulations  but  that  information  needs  to  be  brought  to 
the  attention  of  people  who  do  set  regulations  if  it  was  confirmed. 
As  Dr.  Milhan  pointed  out  yesterday  in  his  testimony,  his  first  cut 
at  the  problem  suggested  there  was  an  increased  rate  of  cancer. 
The  correlation  between  that  and  radiation  had  not  been  made.  Dr. 
Gilbert  had  spoken  to  the  question  that  what  she  was  trying  to  do 
was  to  take  the  Milham  data  and  relate  it  to  radiation  dose  in 
those  studies.  My  concern  was  to  let  us  examine  that  data  rapidly 
and  in  as  much  detail  as  possible  to  get  the  facts  on  the  table. 
Questions  such  as,  are  they  correct  or  incorrect?  Can  the  interpre- 
tation be  made  that,  in  tact,  the  radiation  is  effective  in  lower 
doses  than  the  scientific  community  previously  suspected?  If  so,  we 
need  to  accelerate  our  studies  in  the  low-dose  area  to  determine  as 
rapidly  as  we  can  whether  or  not  it  is  true. 

Mr.  Rogers.  Well,  except  for  the  fact  you  terminate  the  contract 
which  was  now  bringing  the  postitive  showing,  and  the  foundation 
has  been  laid  for  that  already.  You  terminate  the  contract  of  an 
independent  scientist  who  is  showing  positive  results,  stop  his  re- 
search, and  turn  it  over  to  an  in-house  group. 

Now  let  me  just  read  further.  The  message  of  the  draft  is  clear. 
The  Battelle  analysis  suggests,  after  they  looked  into  the  data  for 
Dr.  Liverman  that  Hanford  has  a higher  proportion  of  cancer 
deaths  for  those  under  65,  than  the  United  States  as  a whole,  or 
the  State  of  Washington  as  a whole.  But  even  more  disturbing  from 
our  standpoint  is  that  in  Battelle’s  analysis  of  evidence  of  cancer 
within  the  Hanford  employees  who  have  been  exposed  to  varying 
amounts  of  radiation,  the  analysis  tends  to  show  a much  higher 
incidence  of  certain  types  of  cancers,  among  those  who  have  6R 
and  above  throughout  their  lifetime. 

Throughout  their  lifetime.  Now,  this  is  contrary  to  what  Dr. 
Gilbert’s  report  concludes.  I don’t  know  that  her  facts  are  at  vari- 
ance, but  tne  conclusion  seems  to  be.  From  this,  Battelle,  in  the 
report  concludes  that  they  have  “established  a relationship  be- 
tween cancer  as  a cause  of  death  and  a total  external  dose  of 
radiation  received — the  total  over  a lifetime,  even  though  the  expo- 
sures have  been  within  the  permissible  amounts.  The  relationship 
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is  particularly  pronounced  for  lung  cancer.  In  essence,  where  we 
are  is  that  we  hoped  to  get  a good  answer  to  the  Milham  report, 
and  instead  it  looks  like  we  have  support  for  it.” 

Dr.  Marks.  Mr.  Chairman. 

Mr.  Rogers.  Yes. 

Dr.  Marks.  May  I point  out  that  the  studies  by  the  Battelle 
scientists  were  conducted  in  three  phases.  Initially  the  request  was 
made  to  the  Battelle  statiticians  to  analyze  the  same  body  of  data 
as  Dr.  Milham  did  in  somewhat  the  same  manner,  that  is  to 
calculate  proportional  mortality  ratios  on  the  same  deaths  which 
represented  about  26  percent  of  the  total  number  of  deaths  in  the 
data  base  that  Dr.  Mancuso  had  accumulated.  It  was  projected  that 
subsequently  the  analysis  would  be  extended  to  all  tne  deaths, 
which  would  number  between  3,000  and  4,000.  The  initial  examina- 
tion by  the  Battelle  scientists  supported  Dr.  Milham's  findings, 
when  the  subsequent  extension  to  the  full  number  of  deaths  was 
conducted  and  the  data  were  analyzed,  those  findings  were  weak- 
ened somewhat.  When,  in  accordance  with  the  original  plan,  the 
population  at  risk  was  taken  into  consideration,  the  results  that 
Dr.  Gilbert  is  providing  were  obtained  and  did  indicate  an  effect 
with  respect  to  cancer  of  the  pancreas  and  multiple  myeloma. 
Those  results  did  appear,  but  effects  with  respect  to  overall  cancer 
mortality  and  mortality  in  general  were  not  supported  with  this 
more  refined  study. 

Mr.  Rooer8.  The  Battelle  study? 

Dr.  Marks.  Yes.  Dr.  Alpen’s  original  letter  was  drafted  after  the 
very  preliminary  phase.  I think  he  would  have  reached  a different 
conclusion  if  he  had  waited  until  the  second  and  third  phases  of 
this  study  were  completed. 

Mr.  Rogers.  But  then  you  stopped  the  contract  for  the  study  that 
did  confirm  the  Milham  study,  and  gave  it  to  somebody  else.  Let 
me  read  further  from  these  draft  notes. 

Shortly  after  this  meetings  the  manager  and  I talked  to  Dr.  Liverman,  who 
described  the  specific  authority,  PNL  report.  We  sent  a copy  of  the  report  to  Dr. 
Liverman  the -next  day.  Dr.  Liverman  fully  grasped  the  significance  of  the  findings 
and  was  anxious  to  have  a peer  review  in  headquarters 

Dr.  Liverman.  Yes,  sir. 

Mr.  Rogers.  Now,  on  July  26,  1975,  Alpen  called  to  say  that  he 
had  a green  light  from  Liverman  to  get  going  on  an  all-out  study  to 
complete  the  work.  The  manager  pointed  out  the  urgent  need  for 
answers  and  expressed  his  satisfaction  to  the  headquarters  to  fund 
this  work.  At  this  meeting  also  Alpen  said  he  would  be  more  than 
willing  to  respond  to  R.  & L.  in  response  to  the  inquiries  and  to 
work  closely  with  us  to  develop  position  papers.  Now,  you  have  got 
Battelle  to  do  this  study.  But  we  hear  from  a letter  dated  October 
1, 1976,  Oak  Ridge  Associated  Universities,  from  Edythalena  Tomp- 
kins, regarding  the  Battelle  study. 

In  the  first  page  of  the  letter  it  states  the  Battelle  study  will  be 
published  after  appropriate  peer  review.  It  is  our  understanding 
that  in  spite  of  all  of  the  data  Battelle  recovered  from  Dr.  Man- 
cuso, no  reports  are  to  be  published,  either  by  Battelle  or  Oak 
Ridge. 

So  we're  not  going  to  let  the  public  know. 


764 


Dr.  Godbold  and  I.  have  spent  several  hours  trying  to  determine 
exactly  what  has  been  done  to  obtain  the  data  presented  in  the 
1976  document,  and  therefore  what  interpretation  of  the  data  is 
valid.  It  is  obvious  that  the  authors  do  not  understand  the  meaning 
of  the  calculation  of  common  epidemiological  terms  such  as  stand- 
ard mortality  ratios. 

Dr.  Marks.  I would  disagree  with  that. 

Mr.  Rogers.  Well,  this  is  what  they  are  saying.  "Consequently, 
tables  are  labeled,  standard  mortality  ratios,  when  indeed  they  are 
proportional  mortality  ratios  and  there  are  other  ratios  presented 
which  are  described  as  population  based  mortality  ratios.  And  yet 
you  stopped  a study  and  give  it  to  these  people. 

Dr.  Liverman.  Mr.  Chairman. 

Mr.  Rogers.  And  then  if  Mrs.  Tompkins  is  wrong,  which  you  say 
now  that  she  is,  why  they  did  you  give  the  other  half  of  the  study 
to  her? 

Dr.  Marks.  Sir,  I think  there  was  an  error  in  the  draft  document 
that  the  Battelle  statistical  group  prepared.  It  involved  mislabeling 
proportinated  mortality  ratios  so  that  they  were  called  standard- 
ized mortality  ratios. 

Mr.  Rogers.  Well,  they  had  never  done  any  epidemiological 
study  on  humans. 

Dr.  Marks.  Dr.  Gilbert  was  trained  and  obtained  a Ph.  D.  in  the 
study  of  biostatistics  and  epidemiology. 

Mr.  Rogers.  The  testimony  today  is  that  other  scientists  agree 
with  her  figures,  but  disagree  with  her  conclusions  from  the  fig- 
ures. 

Dr.  Marks.  Well,  there  is  a great  deal  of  dispute  among  scien- 
tists. 

Mr.  Rogers.  I understand  that.  It  apparently  can  be  rather 
heavy.  We  are  trying  to  find  out  why  in  spite  of  peer  review  you 
have  cut  off  the  contract,  and  given  it  to  people  inhouse  to  do  it. 

There  is  a call  to  the  floor.  The  committee  will  recess  for  10 
minutes. 

[Brief  recess.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please,  to 
continue  our  hearings.  Dr.  Carter. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Could  we  have  order,  please,  in  the  committee. 

Mr.  Carter.  I would  like  to  get  some  clarification  on  the  current 
occupational  safety  exposure  to  radiation.  We  have  heard  that  it 
was  6 rem  per  year,  but  it  is  my  understanding  that  NRC  regula- 
tions permit  higher  exposures  of  3 rem  per  quarter,  or  12  rem  per 
year  up  to  the  time  when  a worker  reaches  a certain  quota  based 
on  his  age. 

Dr.  Liverman.  Could  you  pull  the  mike  a little  closer? 

Mr.  Carter.  Yes.  It  is  my  understanding  that  NRC  regulations 
permit  higher  exposures  of  3 rem  per  quarter,  or  up  to  12  rem  per 
year,  up  to  the  point  where  the  worker  reaches  a certain  limit 
based  on  his  age,  and  then  after  that  point  the  standard  of  5 rem 
per  year  applies.  Is  this  correct? 

Dr.  Weyzen.  Dr.  Carter,  I am  not  familiar  with  that  regulation; 
maybe  you  coud  read  it  to  us. 
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Mr.  Carter.  You  are  not  familiar  with  this  regulation?  What  is 
your  official  position  at  the  present  time? 

Dr.  Weyzen.  I am  familiar  with  the  exposure  regulations  that 
say  3 rem  per  quarter  or  a total  exposure  of  5 rem  per  year  but  I 
don’t  know  about  this  one. 

Mr.  Carter.  What  is  your  official  position  at  the  present  time, 
sir? 

Dr.  Weyzen.  I am  the  manager  of  human  health  studies  program 
in  the  Division  of  Biomedical  Research. 

Mr.  Carter.  You  are  the  manager  of  what? 

Dr.  Weyzen.  Human  health  studies  program. 

Mr.  Carter.  Human  health  studies  program  with  NEC,  is  that 
correct? 

Dr.  Weyzen.  No,  sir;  with  Department  of  Energy. 

Mr.  Carter.  This  regulation  comes  from  the  January  1977  Nucle- 
ar Regulatory  Commission.  It  requires  that  a licensee  may  permit 
an  individual  in  a restricted  area  to  receive  a dose  to  his  whole 
body  greater  than  that  permitted  under  paragraph  5(a),  which  is 
the  5 rems  per  year,  to  which  you  referred.  The  formula  which 
permits  greater  yearly  exposure  is  as  follows: 

The  dose  to  the  whole  body,  when  added  to  the  accumulated  occupational  expo- 
sure does  to  the  whole  body,  shall  not  exceed  5 (N-18)  rems,  where  “N”  equals  the 
individual's  age  in  years  at  his  last  birthday;  * * * 

And  by  this  method,  an  individual  could  receive  more  than  the  5 
rem  per  year,  which  you  have  stated  is  the  maximum  allowable 
dose.  I would  like  to  include  the  full  text  of  this  regulation  for  the 
record. 

[The  regulation  referred  to  follows:] 

PRRM1881BLK  DOSES,  LkVEIS,  AND  CONCENTRATIONS 

§ 20.101  Exposure  of  individuals  to  radiaUon  in  restricted  areas. 

(a)  Except  as  provided  in  paragraph  (b)  of  this  section,  no  licensee  shall  possess, 
use,  or  transfer  licensed  material  in  such  a manner  as  to  cause  any  individual  in  a 
restricted  area  to  receive  in  any  period  of  one  calendar  quarter  from  radioactive 
material  and  other  sources  of  radiation  in  the  licensee's  possession  a doee  in  excess 
of  the  limits  specified  in  the  following  table: 

Rem  per  calendar  quarter 

1.  Whole  body;  head  and  trunk;  active  blood-forming  organs;  lens  of 


eyes;  or  gonads 1 V\ 

2.  Hands  and  forearms;  feet  and  ankles 18% 

3.  Skin  of  whole  body 7 Vi 


(b)  A licensee  may  permit  an  individual  in  a restricted  area  to  receive  a dose  to 
the  whole  body  greater  than  that  permitted  under  paragraph  (a)  of  this  section, 
provided: 

(1)  During  any  calendar  quarter  the  dose  to  the  whole  body  from  radioactive 
material  and  other  sources  of  radiation  in  the  licensee’s  possession  Bhall  not  exceed 
3 rems;  ahd 

(2)  The  doee  to  the  whole  body,  when  added  to  the  accumulated  occupational  doee 
to  the  whole  body,  shall  not  exceed  5 (N-18)  rems  where  “N"  equals  the  individual's 
age  in  years  at  his  last  birthday;  and 

(3)  The  licensee  has  determined  the  individual's  accumulated  occupational  dose  to 
the  whole  body  on  Form  NRC-4,  or  on  a clear  and  legible  record  containing  all  the 
information  required  in  that  form;  and  has  otherwise  complies  with  the  require- 
ments of  §20.102.  As  used  in  paragraph  (b),  "Dose  to  the  whole  body"  shall  be 
deemed  to  include  any  doee  to  the  whole  body,  gonads,  active  bloodforming  organs, 
head  and  trunk,  or  lens  of  eye. 


756 


Dr.  Weyzen.  Dr.  Carter,  if  I am  correct  the  IRP  Report  26  which 
was  issued  this  past  year — I am  pretty  certain  of  this — recommends 
a total  exposure  per  year  not  to  exceed  5 rem. 

Mr.  Carter.  That  is  to  be  proposed  but  it  is  not 

Dr.  Weyzen.  It  has  been  proposed,  yes. 

Mr.  Carter.  It  has  been  proposed  but  it  is  not  adopted.  And  I am 
reading  the  regulations  from  the  Code  of  Federal  Regulations,  10 
part  zero  to  199,  revised  as  of  January  1,  1977.  And  it  contains  the 
formula  which  I’ve  described.  So  for  a person  aged  25,  you  take  the 
formula  with  25  for  “N,”  25  minus  18  is  7,  times  5 is  35,  which 
would  permit  a total  of  35  rem  to  an  individual.  We  presume  that 
there  would  be  no  more  than  12  rem  per  year,  but  for  almost  3 
years  he  could  receive  12  rem  a year  ratner  than  5 rems. 

And  it  is  my  understanding,  gentlemen,  that  you  usually  employ 
younger  men  in  this  area  and  that  when  they  reach  this  total  they 
are  let  go.  Some  call  this  process  burning  out.  Also,  men  of  middle 
age  are  often  placed  in  areas  where  radiation  is  in  a middle  range, 
and  older  people  are  in  areas  of  lesser  radiation  exposure. 

Dr.  Liverman.  May  I speak  to  you  question,  sir? 

Mr.  Carter.  Yes,  you  may. 

Dr.  Liverman.  The  regulations  are  set  in  order  that  one  should 
not  exceed  those  under  any  normal  circumstances.  The  history  of 
the  application  of  those  regulations  and  the  performance  in  the 
Atomic  Energy  Commission,  ERDA,  DOE  in  its  own  facilities  have 
with  rare  exception  reached  that  level — with  very  rare  exceptions. 

Mr.  Carter.  That  is  what  you  say  is  correct,  yet  your  regulations 
do  permit  as  much  as  12  rem  per  year,  is  that  not  true? 

Dr.  Liverman.  Yes.  The  regulations  are  meant  to  set  upper 
limits. 

Mr.  Carter.  What? 

Dr.  Liverman.  Pardon  me,  sir? 

Mr.  Carter.  What  are  the  levels? 

Dr.  Liverman.  I believe  you  have  just  given  us  those. 

Mr.  Carter.  All  right;  and  we’ve  learned  that  5 rem  may  not  be 
the  maximum  upper  limit  in  all  cases,  as  we  have  heard  during 
these  hearings. 

Dr.  Ltverman.  Sir,  I don’t  know  what  the  discussion  was  about 
concerning  the  regulations  but  it  seems  to  me  the  issue  is:  To  what 
are  the  people  exposed,  not  what  the  regulation  necessarily 

Mr.  Carter.  But  it  was  stated  before  this  committee  that  up  to  3 
rem  per  quarter  or  5 rem  per  year  are  the  so-called  permissible 
levels. 

Dr.  Liverman.  I have  no  argument  about  that. 

Mr.  Carter.  All  right.  But  then  we  find  that  NRC  regulations 
published  January  1,  1977,  permit,  under  certain  circumstances 
radiation  exposure  of  up  to  12  rem  per  year. 

Dr.  Liverman.  Our  attempts  are  in  every  instance — and  I believe 
the  recorded  history,  which  is  available  in  the  public  domain  al- 
ready, says  that,  with  rare  exceptions,  and  I stress  this,  those  limits 
have  never  been  reached,  much  less  exceeded,  although  I am  sure 
there  are  instances  in  which  they  have  been  exceeded,  so  the  object 
always  is  to  keep  it  as  low  as  possible. 

Mr.  Carter.  Let  me  understand  you,  Doctor.  Could  you  repeat 
that?  It  is  very  interesting  if  you  are  saying  that  your  records  show 
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that  the  limits  have  never  been  reached  but  you  are  sure  that  they 
have  been. 

Dr.  Liverman.  If  that  is  what 

Mr.  Carter.  Didn’t  you  say  that? 

Dr.  Liverman.  I hope  that  is  not  what  I said. 

Mr.  Carter.  That  is  the  way  I understood  you.  Would  you  repeat 
it  now? 

Dr.  Liverman.  OK.  The  regulations  are  in  place;  and  those  are, 
as  you  indicated,  issued  by  the  Nuclear  Regulatory  Commission. 
Department  of  Energy  does  not  issue  regulations.  We  abide  by  the 
regulations  issued  by  EPA  and  NRC. 

Now,  with  those  regulations  in  hand,  those  are  guidelines  which 
we  utilize  for  guiding  and  making  decisions  about  people  who  are 
employed  in  our  facilities.  As  I mentioned,  those  are  the  upper 
limits,  which  we  hope  to  pass. 

The  history  of  workers  in  the  atomic  energy  industry  may  be 
seen  in  this  table  which  I would  like  to  present. 

[The  following  information  was  received  for  the  record:] 
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RADIATION  EXPOSURES 


In  accordance  with  its  health  and  safety  re-  The  majority  of  exposures  in  excess  of  five 

» portabilities,  the  AEC  conducted  its  activities  rein  in  a year  resulted  from  accidental  situs- 

in  such  a manner  as  to  assure  that  employee  tions.  The  more  significant  (15  rem  and  over) 

radiation  exposures  were  reduced  to  the  lowest  of  these  accidental  exposures  are  briefly  sum- 

practical  levels  within  established  limits.  To  marized  in  Appendix  B. 

carry  out  this  responsibility,  it  was  necessary  During  the  82  years  of  operation  of  the 
for  the  AEC  and  It*  contractors  to  monitor  AEC  and  ita  predecessor,  radiation  resulted  in 

routinely  all  employees  who  might  receive  a a very  small  percentage  (0.4)  of  the  total  lost- 

significant  radiation  dose.  time  injuries  from  sli  causes  as  Indicated  in 

AEC  and  AEC  contractor  employee  exposures  Chart  VII.  These  specific  radiation  exposures 

for  the  past  28  years  are  summarized  in  Chart  were  classified  as  lost-time  injuries  as  defined 

VI.  This  chart  shows  that  during  this  28-year  In  the  American  National  Standards  Institute 

period  over  99.8#  of  the  employees  monitored  methods  for  reporting  work  Injuries,  ANSI 

received  an  annual  dose  of  less  than  6 rem  Z16.1-1967  (Rev.  of  Z16.1— 1954)  and  AEC 

and  that  over  94.8#  received  one  renuor  less.  directives. 

CHART  VI 

RADIATION  EXPOSURE  OF  AEC  AND  AEC  CONTRACTOR  PERSONNEL 
TO  WHOLE-BOOY  PENETRATINO  RADIATION 
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Mr.  Carter.  Now,  Dr.  Marks,  when  did  you  go  to  work  at  Bat- 
- telle  Laboratories? 

Dr.  Marks.  I went  to  work  there  in  June  1976. 

Mr.  Carter.  June  1976? 

Dr.  Marks.  Yes,  sir.  May  I point  out  that  my  duties  were  to  be  of 
an  administrative  character  in  connection  with  a number  of  proj- 
ects in  the  health  environmental  and  safety  area  with  only  mini- 
mal involvement  in  this  project. 

Mr.  Carter.  You  were  not  to  take  over;  part  of  the  work  of  Dr. 
Mancuso? 

Dr.  Marks.  Yes;  I was  not  to  take  over  Dr.  Mancuso’s  work. 

Mr.  Carter.  You  were  not  to  take  over,  is  that  correct? 

Dr.  Marks.  That  is  correct. 

Mr.  Carter.  Are  you  by  profession  an  epidemiologist? 

Dr.  Marks.  I am  by  profession  a pathologist  and  biostatistician 
with  training  in  epidemiology. 

Mr.  Carter.  With  training  in  epidemiology? 

Dr.  Marks.  Yes. 

Mr.  Carter.  And  what  had  been  your  mqjor  field  of  work  previ- 
ously—as  a pathologist,  as  a biostatistician  or  as  an  epidemiolo-  % 
gist— in  your  work  for  the  Department  of  Energy? 

Dr.  Marks.  My  original  work  was  in  the  practice  of  pathology 
and  in  doing  experiments 

Mr.  Carter.  Was  it  with  the  Department  of  Energy? 

Dr.  Marks.  No;  that  was  earlier. 

Mr.  Carter.  All  right;  I want  to  know  the  history  of  your  work 
with  the  Department  of  Energy. 

Dr.  Marks.  My  work 

Mr.  Carter.  Ab  related  to  agencies. 

Dr.  Marks.  Yes.  I served  as  coordinator  for  human  studies  and 
biostatistics,  so  that  I was  functioning  as  an  epidemiologist  and 
biostatistician. 

Mr.  Carter.  Biostatistics  are  studies  of  life,  aren’t  they?  Really 
that  would  be  the  meaning  of  it,  would  it  not? 

Dr.  Marks.  It  is  essentially  biological. 

Mr.  Carter.  Bio  means  life,  statistics  concerning  that,  and  really 
goes  back  to  epidemiology,  doesn't  it? 

Dr.  Marks.  Yes;  they  are  very  closely  related,  sir. 

Mr.  Carter.  All  right.  Have  you  done  any  work  on  the  Hanford 
study,  Mancuso’s  project? 

Dr.  Marks.  I have  consulted  with  Dr.  Gilbert,  who  is  carrying 
out  the  work,  in  a very  modest  fashion,  involving  only  about  5 
percent  of  my  time.  Alter  the  issue  of  the  termination  of  Dr. 
Mancuso’s  contract  came  up  I have  been  more  heavily  involved 
because  of  public  attention  in  the  matter. 

Mr.  Carter.  Let’s  see,  now;  you  had  known  back  as  far  as  1974 
that  the  Mancuso  study  was  to  be  terminated,  and  you  had  left  the 
Department  of  Energy  prior  to  the  time  the  contract  was  finally 
terminated,  had  you  not? 

Dr.  Marks.  I had  left  DOE  in  1976,  but  Battelle  received  many 
inquiries  from  the  press  with  regard  to  Dr.  Mancuso’s  work  and 
the  question  of  his  contract  termination. 

Mr.  Carter.  What  exactly  is  your  work,  and  what  has  it  been, 
with  Battelle  if  it  has  not  been  primarily  with  the  Mancuso  study? 
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,,Dr.  Marks.  My  principal  work  is  coordinator  of  fossil  studies  of  a 
health  and  environmental  character,  principally  related  to  oil 
shale  and  coal  liquifaction.  I am  also  somewhat  involved  in  a study 
of  posfiMe  deaths  in  connection  with  products  of  coal  combustion 
products.  I have  some  interest  in  that  study  as  well.  The  bulk  of 
my  activity  is  not  related  to  the  nuclear  field  at  Battelle. 

Mr.  Carter.  It  has  not  been  related  to  the  Hanford  project  until 
recently  and,  since  then,  only  5 percent  of  your  time  nas  been 
devoted  to  this? 

Dr.  Marks.  Yes,  the  mortality  study,  yes,  sir. 

Mr.  Carter.  The  mortality  study? 

Dr.  Marks.  Yes. 

Mr.  Carter.  It  is  rather  strange  that  a pathologist  would  start 
working  on  oil  shale  and  things  of  this  nature  as  I see  it.  When 
was  Mancuso's  project  let  to  Battelle  Laboratories,  on  what  date? 

Dr.  Marks.  The  work  that  could  be  considered  Mancuso's  project 
was  let  on  October  1, 1977. 

Mr.  Carter.  Nineteen  seventy 

Dr.  Marks.  Seven. 

Mr.  Carter.  1977. 

Dr.  Marks.  And  this  was  really  a continuation  of  the  work  that 
^ Dr.  Gilbert  had  been  doing  relative  to  Dr.  Milham's  study. 

Mr.  Carter.  Yes. 

Dr.  Marks.  And  with  no  increase  in  funding  or  a very  nominal 
increase. 

Mr.  Carter.  Have  you  found  that  radiation  in  Hanford  caused  an 
increased  incidence  of  cancer  of  any  form? 

Dr.  Marks.  Yes. 

Mr.  Carter.  You  have  found  that  at  Hanford?  You  make  that 
statement? 

Dr.  Marks.  At  Hanford  the  evidence  is  that  there  is  a relation- 
ship of  radiation  exposure  to  carcinoma  of  the  pancreas  and  multi- 
ple myeloma.  I think  I would  find  it  necessary  to  qualify  that.  The 
study  has  not  yet  taken  up  other  tvpes  of  exposures  that  the  same 
people  have  been  subjected  to,  so  that  I think  a final  decision  with 
respect  to  this  should  be  held  in  abeyance. 

But  the  evidence  at  this  point  is  that  there  is  a correlation 
between  level  of  radiation  exposure  and  mortality  from  cancer  of 
the  pancreas  and  multiple  myeloma. 

Mr.  Carter.  You  don’t  find  it  associated  with  any  other  form  of 
cancer,  is  that  correct? 

Dr.  Marks.  Our  present  evidence  there  indicates  that  there  isn’t 
an  association  with  other  forms  of  cancer. 

Mr.  Carter.  I’d  like  to  ask  you  a question  since  you  are  a 
biostatistician  and  an  epidemiologist.  As  you  may  know,  there  was 
a nuclear  atomic  blast  called  Smoky  on  August  31,  1977,  in 
Nevada.  Of  some  2,235  men  wearing  film  badges  at  that  time,  447 
have  been  checked  and,  of  that  number,  8 have  leukemia.  Would 
you  consider  that  finding  to  be  statistically  significant,  in  view  of 
the  fact  that  for  men  of  that  age  group  normally  we  would  expect 
leukemia  in  4.1  cases  out  of  100,000?  That  is  the  average  incidence. 
Would  you  consider  8 of  2,235  statistically  significant? 

Dr.  Marks.  I wouldn’t  want  to  give  a firm  answer  but  my  guess 
would  be  that  it  probably  is  statistically  significant. 
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Mr.  Carter.  You  think  that  it  probably  is.  All  right;  thank  you, 
Mr.  Chairman. 

Mr.  Rogers.  It  appears  from  the  testimony  so  far  that  what  we 
have  developed  is  that  the  Milham  study  becomes  known  in  1974 
and  then,  Dr.  Liverman,  you  asked  Battelle  to  look  at  that. 

Dr.  Liverman.  Yes,  sir;  that  is  correct. 

Mr.  Rogers.  The  early  Battelle  analysis,  in  effect,  confirmed  the 
Milham  finding.  You  authorized  and  expanded  the  Battelle  study? 

Dr.  Liverman.  To  look  at  the  remainders  of  the  population,  that 
is  correct. 

Mr.  Rogers.  And  that  was  in  July  of  1975.  Now,  in  August  of 
1975  a press  release  was  issued? 

Dr.  Liverman.  Was  that  1975  or  1974? 

Dr.  Marks.  If  I may  interrupt,  I think  that  was  a press  response. 

Mr.  Rogers.  All  right. 

Dr.  Marks.  I don't  think  that  there  was  a press  release,  but  I 
may  be  in  error. 

Mr.  Rogers.  We  have  copies  of  a press  release  that  was  proposed 
for  August  11,  1975.  It  says: 

A special  study  of  the  cause  of  death  among  former  employees  at  government 
installation.  Oak  Ridge,  Tenn.,  and  Hanford,  was  announced  today  by  Federal 
Energy  Administration.  The  analysis  would  be  correlated  to  atomic  radiation,  et 
cetera. 

Dr.  Liverman.  Is  that  out  of  the  Richland  Operations  Office, 
then? 

Mr.  Rogers.  The  office  at  Richland  will  be  contacted  by  members 
of  Battelle  in  Richland.  The  system  is  a study  of  blank— had  not 
yet  been  filled  in.  The  Hanford  and  Oak  Ridge  study  will  involve 
analysis  of  health  records,  employment  history,  radiation  exposure 
and  death  certificates,  and  so  forth.  And  here  again  there  is  no 

Dr.  Marks.  I stand  corrected,  Mr.  Chairman. 

Mr.  Rogers.  And  I think,  in  this,  Alpen  said  a comparable  popu- 
lation of  workers  is  needed  to  place  study  findings  in  proper  per- 
spective. But  I thought  Dr.  Gilbert  said  that  wasn’t  true,  and  was 
never  done. 

Dr.  Liverman.  I believe  that  the  issue,  if  I may  speak  to  that 
issue 

Mr.  Rogers.  Certainly. 

Dr.  Liverman.  As  I understood  it  at  that  time,  the  question  was 
whether  there  was  something  unique  about  the  Hanford  population 
because  of  the  environs  in  which  they  live  as  contrasted  to,  say,  the 
Oak  Ridge  group  or  Los  Alamos  group  or  some  other  group;  was 
there  perhaps  some  unexpected  aspect  perhaps  not  radiation,  per- 
haps radiation,  but  at  least  an  issue  which  I thought  should  be 
addressed.  ^ 

And  it  was  for  that  reason  that  I said:  Look,  we  have  got  to  do 
studies  on  Hanford,  studies  on  Oak  Ridge,  studies  on  different 
populations  to  try  to  rule  out  or  incorporate,  as  the  fact  might 
reveal,  whatever  those  extraneous  factors  if  there  were  any,  or  to 
confirm  or  deny  the  findings  as  they  had  been  made  in  Richland. 
Would  you  like  to  have  Dr.  Gilbert  comment? 

Mr.  Rogers.  Yes. 

Dr.  Gilbert.  Well,  I would  iust  like  to  say  a little  bit  about  my 
whole  involvement  in  this  study  since  it  keeps  coming  up. 
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Mr.  Rogers.  Yes. 

Dr.  Gilbert.  As  Dr.  Marks  has  indicated,  originally  I became 
involved  to  check  out  Dr.  Milham’s  results,  whicn  were:  About  a 
quarter  of  the  total  deaths  that  had  occurred 

Mr.  Rogers.  For  whom  were  you  working  then? 

Dr.  Gilbert.  Battelle.. 

Mr.  Rogers.  Were  you  an  employee  of  Battelle  or  under  con- 
tract? 

- Dr.  Gilbert.  Yes,  I was  an  employee  of  Battelle. 

Mr.  Rogers.  You  were  an  employee  o>f  Battelle? 

Dr.  Gilbert.  Yes 

Mr.  Rogers.  All  right. 

Dr.  Gilbert.  As  a result  of  these  original  results  based  on  this 
small  sample,  it  did  bear  out  Dr.  Milham’s  findings.  As  a result  of 
these  positive  findings  we  were  funded  to  continue  the  study  even 
though  the  other  evidence,  from  Mancuso  and  Dr.  Sanders  was 
negative.  But  we  were  funded  to  continue  our  work  as  a result  of 
positive  findings. 

Mr.  Rogers.  On  Milham? 

Dr.  Gilbert.  Our  own  confirmation  of  these;  we  were  asked  to 
continue  to  explore  this. 

Mr.  Rogers.  Yes.  Had  Battelle  ever  done  epidemiological  studies 
on  humans  before? 

Dr.  Gilbert.  I am  probably  the  only  one  there  who  has  had 
specific  training  in  this  area,  and  I was  not  employed  by  Battelle 
until  1973,  so  there  was  no  reason  for  them  to  do  such  studies  prior 
to  that  time. 

Mr.  Rogers.  Thank  you.  Now  if  I may  interrupt  and  then  I will 
let  you  continue,  was  there  peer  review  in  awarding  this  contract? 

Dr.  Liverman.  Mr.  Chairman,  there  was  no  contract  awarded;  we 
redirected  ongoing  efforts  at  that  time  to  do  this  analysis. 

Mr.  Rogers.  When  you  originally  did  it,  was  there  any  peer 
review  as  you  would  have  for  other  contracts? 

Dr.  Liverman.  I think  that  one  will  observe,  and  as  has  been 
observed,  in  the  national  laboratories  the  reviews  are  done  differ- 
ently from  those  for  university  contracts. 

Mr.  Rogers.  As  a matter  of  fact,  you  called  them  up  and  told 
them  to  do  it,  didn't  you,  Doctor? 

Dr.  Liverman.  I said  in  that  particular  case  I considered  the 
matter  of  enough  urgency  to  reprogram  actions  which  had  been 
approved  before,  which  is  sometimes  done  under  research  grants, 
as  you  are  well  aware,  if  the  issue  is  very  important. 

Mr.  Rogers.  Yes,  if  it  is  important. 

Dr.  Liverman.  I believe  that  the  issue  we  are  addessing  here  is  a 
very  important  fact  if,  in  fact,  in  Dr.  Milham’s  results  he  showed 
an  increased  cancer  incidence  in  the  area. 

Mr.  Rogers.  Yes. 

Dr.  Liverman.  But  he  made  no  comparison  between  the  mortal- 
ity rates  and  radiation.  What  Dr.  Gilbert  did,  I believe — and  she 
can  confirm  or  deny  that — is  to  link  the  radiation  exposure  data  of 
the  people  who  were  involved  in  the  Milham  study  to  investigate 
the  relationship  between  radiation  and  cancer  deaths. 

Mr.  Rogers.  And  her  statistics  showed  some  increase  in  cancer 
but  her  conclusions  stated  that  there  wasn’t? 
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Mr.  Gilbert.  This  was  the  very  initial  result  and  we  thought  we 
saw  some  suggestion  cf  a radiation  effect  in  that  analysis.  As  a 
result  of  that  initial  study,  I would  say  that,  if  I had  a bias,  it  was 
that  I expected  to  see  a relationship  when  I analyzed  the  larger 
data  base.  In  fact,  I think  I went  in  kind  of  looking  for  it  but  it 
simply  was  not  there  even  though  I looked  in  a lot  of  different 
ways  that  I considered  appropriate.  And  there  was  no  relationship 
when  we  looked  at  the  larger  Base. 

Mr.  Rogers.  May  I ask  this:  Did  your  larger  base  include  recent- 
ly arrived  construction  workers  from  Delaware 

Dr.  Gilbert.  No. 

Mr.  Rogers  [continuing].  Who  were  working  there? 

Dr.  Gilbert.  No;  the  original  base  we  used  were  deaths  that 
occurred  in  the  State  of  Washington.  A lot  of  Hanford  workers,  of 
course,  had  gone  to  other  places  and  died  in  other  States. 

Mr.  Rogers.  No;  I am  referring  to  people  who  came  there  to 
work  in  construction. 

Dr.  Gilbert.  No;  none  of  the  studies  of  the  Mancuso  data 

Mr.  Rogers.  You  did  not  include  those  people? 

Dr.  Gilbert  [continuing].  Did  not  include  construction  workers? 
No.  We  did  not  have  data  on  them.  These  data  are  now  being 
collected,  but  we  did  not  have  data  on  them  earlier.  I don’t  believe 
that  Dr.  Mancuso  has  data  onthose  people,  either. 

Mr.  Rogers.  So  you  are  saying  you  did  not  include  construction 
workers  who  came  in  to  work  at  the  Hanford  plant  from  Delaware? 

Dr.  Gilbert.  These  were  not  included  in  these  studies  to  my 
knowledge. 

Mr.  Rogers.  In  your  studies;  all  right. 

Dr.  Liverman.  May  I respond  in  answer  to  that  question,  Mr. 
Chairman? 

Mr.  Rogers.  Yes. 

Dr.  Liverman.  The  study  which  Dr.  Mancuso  has  been  carrying 
out  is  on  employees  or  former  employees  of  the  prime  contractors, 
and  includes  the  construction  workers  who  became  Hanford  em- 
ployees but  not  the  people  who  come  in  and  work  4 days  and  go 
out.  Unless  they  are  working  for  one  of  the  prime  contractors,  they 
would  not  be  in  this  data  base. 

Mr.  Rogers.  Yes.  May  I just  ask  Dr.  Stewart  to  comment. 

Dr.  Liverman.  Yes. 

Dr.  Stewart.  We  accidentally  discovered  that  there  are  people 
who  died,  I think  construction  workers,  and  I wouldn’t  know  how 
they  were  grafted  onto  the  Hanford  data  base  but  they  are  un- 
doubtedly accounted  for  because,  as  you  know,  the  whole  thing  was 
done  by  social  security  number.  And  at  one  point  in  the  analysis  I 
was  sent  to  this  desk  by  social  security  number  and  I was  taking 
one  of  my  close  looks  and  I noticed  something  very  odd,  and  that 
was  that  the  dose  was  very  strongly  correlated  with  the  social 
security  number,  which  at  that  time  meant  nothing  to  me  at  all.  I 
was  in  England. 

But  I communicated  with  Dr.  Mancuso  to  find  out  what  the  basis 
of  the  social  security  number  was  and  thus  discovered  that  the  first 
three  digits  described  the  region,  and  this  enabled  us  to  see  that 
the  regions  count  from  the  East  to  the  West,  thus  the  high  rating 
numbers  are,  as  far  as  Hanford  is  concerned,  very  largely  people 
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who  live  and  die  in  Hanford  and  the  low  rating  numbers  are,  of 
course,  the  ones  from  Washington  on  the  east  coast. 

And  so  what  we  deduced  from  this  is  that  the  reason  why  the 
repeat  analysis  with  the  Gilbert  data  on  the  expanded  population- 
all  deaths,  not  only  those  in  the  State— had  included  people  who 
were  relatively  not  exposed— that  is  to  say,  not  necessarily,  them- 
selves, construction  workers,  though  quite  likely  they  were— but 
people  who  were  working  at  the  time  when  there  was  construc- 
tion-more construction  at  Hanford  led  to  radiation  exposure. 

But,  for  what  it  is  worth,  it  now  seems  to  be  the  explanation  of 
why  the  repeat  analysis  on  the  full  Hanford  data  done  by  Gilbert 
used  a weaker  correlation  with  the  cancer  deaths  than  the  one 
which  is  confined  to  the  Washington  State.  Have  I made  myself 
clear? 

Mr.  Rogers.  Yes;  thank  you. 

Do  you  have  any  comment,  Dr.  Gilbert? 

Dr.  Gilbert.  I would  have  to  think  about  that  interpretation  a 
bit  more  before  I would  want  to  comment  on  it. 

Mr.  Rogers.  Yes.  Would  you  do  that  and  let  us  have  your  com- 
ment for  the  record? 

Dr.  Gilbert.  All  right. 

[The  following  material  was  supplied  for  the  record:] 

Workers  employed  by  J.  A.  Jones,  Inc.,  the  prime  contractor  for  construction  at 
Hanford,  are  not  included  in  the  Hanford  mortality  studies.  These  short-term, 
unexposed  workers,  who  transferred  from  DuPont,  to  whom  Dr.  Stewart  referred, 
were  not  considered  construction  workers.  Such  short-term  workers  were  not  includ- 
ed in  the  exposure  analysis  carried  out  at  PNL.  They  have  been  considered  sepa- 
rately in  the  analysis  in  which  we  compared  the  mortality  rate  for  Hanford  workers 
to  the  rates  for  the  U.S.  population.  Thus,  I see  no  way  that  these  workers  can  bias 
our  analysis. 

Dr.  Gilbert.  Could  I say  just  a word  about  what  the  proportion- 
ate mortality  shows? 

Mr.  Rogers.  Certainly. 

Dr.  Gilbert.  The  error  that  was  reported  by  Mrs.  Tompkins  was 
an  error  of  labeling  and  not  of  substance. 

I will  say  also  that  the  table  that  was  noted  yesterday  by  Dr. 
Milham  was  one  that  presented  PMR’s  which  were  incorrectly 
labeled  SMR’s  for  specific  occupation.  If  you  look  closely  at  that 
table,  you  find  that  the  occupations  are  ordered  by  the  radiation 
exposure  received  and  that  there  is  no  relationship  between  the 
PMR’s  reported  and  the  ordering  of  occupations  by  radiation  expo- 
sure. 

In  fact,  the  three  most  highly  exposed  occupations  have  the 
lowest  PMR’s  for  cancer,  so  I do  not  feel  that  table  supports  a 
radiation  effect. 

I would  say  now  that  I regard  the  population-based  analyses  by 
far  as  the  most  balanced  approach.  The  other  analyses  were  initial 
cuts  for  which  we  wrote  drafts  but  now  we  have  carried  out  the 
population  analysis,  which  is  what  Dr.  Milham-  recommended. 
Otners  have  also  spoken  about  the  superiority  of  this  approach, 
which  did  not  show  a correlation  of  any  type  between  overall 
cancer  rates  or  of  overall  death  rates  even  though,  or  course,  it  did 
show  two  specific  cancers. 

Mr.  Rogers.  Two  specific  cancers.  How  much  cancer  was  attrib- 
utable to  these  two — about  11  percent  wasn’t  it? 
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Dr.  Gilbert.  A s the  total? 

Mr.  Rogers.  No;  the  two  cancers. 

Dr.  Gilbert.  I haven’t  calculated  the  percentage.  There  was  a 
total  of  about  four  deaths  that  would  be  in  excess  of  what  one 
would  expect. 

Mr.  Rogers.  Out  of  what  group? 

Dr.  Gilbert.  I would  have  to  check  those  figures.  The  total 
number  of  cancers  from  most  causes,  I believe  there  were 
about 

Mr.  Rogers.  No;  what  I am  asking  is:  Four  excess  deaths  in  how 
many  people? 

Dr.  Gilbert.  We  included  about  20,000  Hanford  workers  in  our 
analyses. 

Mr.  Rogers.  And  you  had  four  excess  deaths 

Dr.  Gilbert.  That  is  right. 

Mr.  Rogers  [continuing].  In  your  study? 

Dr.  Gilbert.  That  is  right. 

Mr.  Rogers.  Who  did  the  first  study  for  Battelle?  Did  you  do  it? 

Dr.  Gilbert.  Yes,  sir. 

Mr.  Rogers.  So  you  did  the  first  and  you  are  now  doing  the 
second? 

Dr.  Gilbert.  I guess  you  could  say  that. 

Mr.  Rogers.  Yes.  I thought  the  first  study  was  criticized. 

Dr.  Gilbert.  This  was  an  initial— by  whom? 

Mr.  Rogers.  Well,  criticized 

Dr.  Gilbert.  Was  that  Mrs.  Tompkins? 

Mr.  Rogers  [continuing].  By  Tompkins. 

Dr.  Gilbert.  The  only  criticism  made  there  was  that  I incorrectly 
labeled  a table.  I apologize  for  incorrectly  labeling  a table.  But  this 
was  a draft  report;  it  was  not  a report  that  was  written  for  publica- 
tion. It  was  intended  that  we  do  a full  population-based  analysis. 

Mr.  Rogers.  Her  quote  is:  “It  is  obvious  that  the  authors”— and  I 
don’t  know  if  she  knew  you  were  one — “do  not  understand  the 
meaning  or  the  calculation  of  common  epidemiological  terms.” 

Dr.  Gilbert.  I would  have  to  disagree  with  that.  If  simply  misla- 
beling a table  indicates  that  that  is  the  case,  then  OK.  I don’t  think 
simply  mislabeling  something  is  an  indication  that  you  completely 
misunderstand  it. 

Mr.  Rogers.  But  they  said:  “Dr.  Godbold  and  I have  spent  sever- 
al hours  trying  to  determine  exactly  what  has  been  done  to  obtain 
the  data  presented  in  the  1976  document  and  therefore  what  inter- 
pretation of  the  data  is  valid.  We  cannot.” 

Dr.  Gilbert.  Again  I say  this  was  a draft. 

Mr.  Rogers.  I understand. 

Dr.  Gilbert.  It  was  not  written  in  a way  that  was  to  be  a 
complete  explanation  of  what  we  had  done.  It  was  prepared  merely 
for  internal  use,  where  I could  talk  to  people  and  explain  it. 

Mr.  Rogers.  Well,  that  may  be  true. 

Dr.  Gilbert.  All  right. 

Mr.  Rogers.  But  the  results  of  the  quote  in  which  you  draw  the 
conclusions  from  in  the  study  are  used? 

Dr.  Gilbert.  Those  are  not  the  results  from  which  we  were 
drawing  conclusions.  This  was  a preliminary  analysis  based  on  the 
deaths. 
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Mr.  Rogers.  Now  let  me  ask  this,  Dr.  Liverman:  Why  was  not 
peer  review  done  of  these  studies? 

Dr.  Liverman.  I believe  the  topic  under  discussion  has  to  do  with 
a paper  which  resulted  from  research  which  was  carried  out,  and 
that  is  a draft  paper;  and,  as  is  the  normal  process  in  that  arena, 
you  may  send  a paper  to  a half-dozen  of  your  colleagues  for  review 
before  you  send  it  out  to  a peer  review  journal  for  publication. 

Mr.  Rogers.  No;  I am  asking  why  the  agency  didn't  have  peer 
reviews  done,  like  you  did  on  Mancuso? 

Dr.  Liverman.  May  I ask  Dr.  Weyzen  to  respond? 

Mr.  Rogers.  Yes. 

Dr.  Weyzen.  This  particular  review  by  Mrs.  Tompkins  was  re- 
quested by  me;  I received  the  paper. 

Mr.  Rogers.  Maybe  then  you  didn’t  follow  her  peer  review.  You 
take  the  peer  review  that  was  for  the  Battelle  study  and  you  don’t 
follow  it.  You  give  her  another  study  after  the  peer  review  said 
they  can’t  make  anything  of  her  initial  study;  is  that  what  you  are 
saying? 

Dr.  Weyzen.  No,  sir,  that  is  your  interpretation. 

Mr.  Rogers.  Then  you  give  me  the  interpretation. 

Dr.  Weyzen.  First  of  all,  I am  not  quite  sure  I follow  the  se- 
quence of  peer  review  or  nonpeer  review. 

Mr.  Rogers.  Obviously  somebody  doesn’t  because  we  have  peer 
review  in  one  place  when  it  satisfies  you  and  we  don't  in  the  other 
when  it  doesn’t.  If  the  reports  are  coming  along,  it  would  appear, 
with  the  results  that  you  may  like  in  the  agency,  then  you  don’t 
bother  with  any  peer  review  of  the  study.  But  where  there  is  a 
report  that  shows  something  you  don’t  want  to  be  shown,  then  all 
of  a sudden  we  are  going  to  have  peer  review.  We  are  going  to  call 
headquarters  and  have  peer  review  there,  and  yet  we  want  outside 
peer  review  of  the  other  study. 

Dr.  Weyzen.  Mr.  Chairman,  I don’t  understand  how  you  can 
make  a statement  unless  you  do  it  in  the  context  of  all  peer 
reviews  that  are  being  conducted  by  the  division  annually,  and  you 
will  find,  with  the  great  number  of  projects  I reviewed— not  all  of 
them  because 

Mr.  Rogers.  All  I asked — and  they  told  me  no — is:  Did  you  ever 
have  the  two  Gilbert  studies  peer  reviewed? 

Dr.  Weyzen.  I am  quite  sure  that  there  must  have  been  a review 
of  the  Battelle  program  before  I became  responsible  for  it;  I don’t 
know. 

Mr.  Rogers.  I am  talking  about  just  you. 

Dr.  Liverman.  Mr.  Chairman,  is  the  question  of  the  initial  study 
or  of  the  paper  under  consideration? 

Mr.  Rogers.  Both. 

Dr.  Liverman.  Tell  him  about  the  paper;  you  did  have  the  peer 
review. 

Dr.  Weyzen.  Yes;  I sent  the  paper  to  Mrs.  Tompkins  for  com- 
ment. 

Mr.  Rogers.  And  yet  it  was  adverse  and  yet  you  still  let  her  go 
ahead  and  do  the  whole  study. 

Dr.  Weyzen.  The  explanation  was  what  Dr.  Gilbert  just  said, 
that  this  was  an  initial  study;  in  the  meantime  they  have  an 
additional  study  of  a larger  group  of  people. 
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Mr.  Rogers.  Why  didn’t  you  take  it  away  from  her  like  you  did 
Mancuso,  even  though  his  peer  review  was  positive  for  him? 

Dr.  Weyzen.  His  peer  review  was  consistent  over  the  years. 

Mr.  Rogers.  Not  the  consensus  at  all;  only  one  man  suggested  a 
change  of  contractor. 

Dr.  Weyzen.  Well,  I disagree  with  you  on  that,  sir. 

Mr.  Rogers.  Well,  obviously.  Why  then  did  you  continue  the 
Gilbert  study  if  there  was  criticism? 

Dr.  Weyzen.  Criticism  of  the  study  doesn't  mean  that  you 
have 

Mr.  Rogers.  The  review  said:  Can't  make  even  heads  'or  tails  of 
it.  That  is  pretty  heavy  criticism. 

Dr.  Weyzen.  That  is  just  criticism  by  one. 

Mr.  Rogers.  Of  your  peer  review.  Who  else  peer  reviewed  the 
Gilbert  stury? 

Dr.  Weyzen.  Nobody  that  I know  of. 

Mr.  Rogers.  Nobody.  All  right,  let’s  get  to  this  now.  I hope  you 
are  listening  to  this,  Mr.  Inspector  General,  because  we  need  some 
policy  changes.  I am  not  sure  but  what  I question  the  whole  con- 
cept of  allowing  the  Department  of  Energy  to  conduct  health  re- 
search work. 

Now  let  me  ask  you  this,  Drv-Weyzen.  As  I understand  it  you  had 
decided  to  give  to  Oak  Ridge  Associated  Universities  the  part  of  the 
study  concerning  Oak  Ridge  workers  and  decided  to  give  to  Battelle 
the  Hanford  part  of  the  study.  When  did  you  make  that  judgment? 

Dr.  Weyzen.  I believe,  sir,  that  I wrote  a memo  to  Dr.  Liverman 
in  September  1977  or  August  1977,  and  informed  Oak  Ridge  Associ- 
ated Universities  and  the  Hanford  Environmental  Health  Founda- 
tion in  October  1977. 1 am  not  quite  sure  of  the  exact  date. 

Mr.  Rogers.  Could  it  be  October  7, 1977? 

Dr.  Weyzen.  That  is  very  possible. 

Mr.  Rogers.  Did  you  have  any  meetings  before  you  recommend- 
ed that  action 

Dr.  Weyzen.  Yes,  Bir. 

Mr.  Rogers  [continuing].  With  any  people? 

Dr.  Weyzen.  Yes,  sir,  we  had. 

Mr.  Rogers.  Did  you  meet  with  the  Oak  Ridge  Associated  Uni- 
versities? 

Dr.  Weyzen.  Yes,  sir.  We  had  two  meetings,  one  with  all  people 
that  were  involved  in  the  data  collection  system — Hanford,  Mound 
Laboratory,  Oak  Ridge,  National  Lead,  other  people — and  there 
was  a second  meeting  with  principal  investigators  in  Oak  Ridge  at 
some  time,  and  there  was  a third  meeting  in  my  office  several 
weeks  before  I wrote  this  memo. 

Mr.  Rogers.  Who  do  you  meet  with  to  determine  these  things?  Is 
it  your  staff  people  or  other  scientists?  I don’t  know. 

Dr.  Weyzen.  I met  with  all  the  people  that  were  involved  in  the 
study  at  one  point;  I met  with  tne  principal  investigators  on  a 
second  occasion  and  a third  occasion. 

Mr.  Rogers.  Who  were  involved  in  these  meetings? 

Dr.  Weyzen.  From  Hanford,  Dr.  Bryce  Breitenstein,  who  is  the 
director  of  research  at  the  Hanford  Environmental  Health  Founda- 
tion; Dr.  Lushbaugh,  Oak  Ridge  Associated  Universities;  Mrs. 
Tompkins,  at  Oak  Ridge  Associated  Universities;  a representative 
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from  Oak  Ridge  National  Laboratory,  that  up  until  recently,  han- 
dled all  the  computer  data  and  collection  of  death  certificates; 
people  from  the  Social  Security  Administration;  practically  every- 
body who  was  involved  in  it. 

Mr.  Rogers.  What  about  industry?  Did  you  have  any  industry 
people  there? 

Dr.  Weyzen.  What  kind? 


Mr.  Rogers.  Nuclear  industry  people. 

Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  I have  a letter  of  September  12,  1977,  with  a copy  to 
you  evidently  from  Edythalena  Tompkins.  Jt  says:  To  participants 
in  the  ERDA  health  and  mortality  study,  Is  this  wnat  we  are 
talking  about  now? 

Dr.  Weyzen.  I believe  so,  sir. 

Mr.  Rogers.  Robert  Jordan,  Union  Carbide  Nuclear  Division;  Dr. 
Sidney  Marks,  Battelle  Pacific  Northwest  Laboratory;  Dr.  Bryce 
Breitenstein,  Hanford  Environmental  Health  Foundation;  Richard 
Heatherton,  National  Lead  of  Ohio;  Lynn  Denton,  Computer  Sci- 
ence Division,  Union  Carbide  Nuclear  Division;  Howard  Feuer, 
Computer  Science  Division,  Union  Carbide  Nuclear  Division;  Pat- 
rick Adams,  Mound  Laboratory,  Monsanto  Research  Corporation; 
C.C.  Lushbaugh,  Oak  Ridge  Associated  Universities;  and  William 
Bibb,  ERDA,  Oak  Ridge  Associated  Universities. 

And  it  says: 


As  we  discussed  on  the  telephone,  Dr.  Walter  Weyzen,  manager,  Human  Health 
Studies  Program,  DVER,  has  called  a meeting  of  the  participants  in  the  ERDA 
health  and  mortality  study,  aka— also  known  as— Mancuso  project.  The  meeting  will 
be  convened  at  9:00,  September  27,  in  conference  room  440,  Germantown. 

The  purpose  of  the  meeting  is  to  provide  an  opportunity  for  the  participants  to 
become  acquainted  with  each  other  and  to  learn  what  the  different  groups  are  doing 
in  this  study.  Each  participant  should  be  prepared  to  give  a short  informal  presenta- 
tion up  to  15  minutes  of  the  activities  of  their  installation  relating  to  the  health  and 
mortality  study. 

It  is  anticipated  that  the  meeting  will  be  adjourned  by  3:00  so  people  can  catch 
late  afternoon  planes.  Everyone  wilf  make  their  own  arrangements.  __ 


Now,  did  Dr.  Mancuso  attend  this? 

Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  Had  he  been  dismissed  by  then? 

Dr.  Weyzen.  No,  sir.  If  you  will  go  further  back  in  the  corre- 
spondence, there  is  a letter  from  me  to  Dr.  Mancuso — that  may 
have  been  in  1976;  I am  not  quite  sure  about  the  date — explaining 
to  him  the  complexity  of  the  study  and  the  logistics,  the  need  for 
orderly  transfer  of  the  study  and  his  cooperation  in  doing  that. 

Thereupon,  I got  a message  from  Dr.  Mancuso,  and  I think  it  was 
advising  me — that  would  be  in  the  files— that  he  would  be  very, 
veiy  busy  with  the  conduct  of  the  analysis  during  the  coming  year 
and,  for  the  first  9 or  10  months— I forgot  exactly  what  would  be 
involved— did  not  have  time  to  spend  with  us  and  to  design  the 
orderly  transfer  of  the  study.  And  from  that  point  on  I aid  not 
involve  Dr.  Mancuso  in  the  deliberations. 

Mr.  Rogers.  Would  you  let  us  know  what  time  that  was  and 
furnish  us  thosepapers,  please? 

Dr.  Weyzen.  That  is  in  the  files. 

Mr.  Rogers.  Well,  if  you  would  let  us  have  the  date  approximate- 
ly- 

Dr.  Weyzen.  Yes. 
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UNITED  STATES 

ENERGY  RESEARCH  ANO  DEVELOPMENT  ADMINISTRATION 
WASHINGTON,  D.C.  20545 

October  19,  1976 


REVIEW  OF  ANALYSIS  OF  HANFORD  MORTALITY 
Note  to  J.  L.  Liverman 


On  October  4,  1976,  Drs.  Mancuso,  A.  Stewart  and  G.  Kneale 
presented  at  ERDA,  Germantown,  their  findings  of  a recent 
analysis  of  the  Hanford  data. 

In  subsequent  discussions  with  you,  Bill  Burr  and  Charlie 
Edlngton,  it  was  decided  to  have  an  independent  review  of  the 
material  presented  to  us  in  view  of  the  potential  importance 
of  the  results  of  the  analysis. 

Drs.  Hutchison,  MacMahon  and  Land,  and  Mr.  Jablon  agreed  to 
review  the  data  and  a tentative  date  of  November  8 was  set. 

On  October  18,  I contacted  Dr.  Mancuso  to  discuss  this  review 
with  him.  His  reaction  was  almost  entirely  negative.  He  did 
not  see  the  need  for  a review  since  8 number  of  experts  had 
already  been  involved  and  a review  could  have  been  held  on 
October  4,  if  we  had  wanted  it.  He  further  indicated  that  a 
review  without  Drs.  Stewart  and  Kneale  would  not  be  productive 
since  they  alone  could  answer  questions  on  the  analysis  of  the 
data.  If  we  wanted  a review  we  could  have  it  and  invite  Stewart 
and  Kneale  to  return  from  Manchester  to  participate.  Dr.  Mancuso 's 
statements  lacked  any  indication  to  cooperate  in  a speedy  review 
of  his  program. 

Assuming  that  a review  of  the  data  by  an  independent  group  of  experts 
is  Imperative,  the  following  options  are  open  to  us. 

1.  Review  of  the  analysis  with  the  aid  of  the  material  available, 
i.e.,  the  tables  that  were  made  available  on  October  4,  the 
abstract  of  the  paper  given  at  the  Health  Physics  meeting,  and 
any  other  data  that  can  be  obtained. 
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Z briefly  discussed  this  option  with  Drs.  Marks  end  Hutchison 
and  both  felt  that  this  probably  would  be  difficult  but  not  impossible. 
Dr.  Marks  specifically  pointed  out  that  it  would  be  necessary  to 
identify  biases  in  data  such  as  they  have  found  in  their  analysis. 

2.  Conduct  a review  as  planned  and  make  arrangements  for  Dr.  Stewart 
and  Mr.  Kneale  to  attend. 

There  is  some  question  about  the  practicality  of  this  option,  especially 
if  we  have  to  depend  cn  the  cooperation  of  Dr.  Mancuso. 

3*  Independent  analysis  of  the  data  by  a group  of  outside  experts  under 
a contract. 

This  option  would  probably  require  the  cooperation  of  Dr.  Mancuso 
and  his  staff  since  the  data  available  to  us  are  incomplete. 

Duplicates  of  all  data  available  at  Hanford  or  Oak  Ridge  will  have 
to  be  used.  • 


Recommendat ion 

Convene  the  review  group  on  November  8 to  determine 


a.  What  can  be  done  with  data  available  now 

b.  What  additional  information  would  be  needed  to  conduct 
an  Independent  analysis 

c.  Where  this  information  can  be  obtained 

d.  Have  independent  review  conducted  under  off-site  contract 
and  with  guidance  of  the  review  group 

e.  Publication  of  their  findings  In  the  literature. 


In  this  manner.  Independent  outside  expertise  can  advise  us  on  the 
validity  of  the  conclusions  reached  by  Dr.  Mancuso. 


Walter  K.  Weyzen,  Deputy  Manager 
Physical  and  Technological  Programs 
Division  of  Biomedical  and  Environmental 
Research 


cc:  W.  Burr 


C.  Edlngton 

(wjCfa.:  3 by  /u-wv-  ■« »-— 
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AUG  2 3 1376 


Dr,  Tlior-;*  r.  li’iiuu1** 

DopstL.v:  et  of  Pcr.u’v.t tonil  Health 
University  wf  PiUr?t  *»crH 
OraJuato  reboot  of  While  Dealth 
Pitt  .burgh,  Peancylvnnia  152U 

Dear  Dr,  Ibincuao: 

Our  F^usarch  Committee  has  approved  renewal  of  your  Rcsoarch  Contract 
antitied  'Stuiy  of  Lifetime  Health  and  Mortality  Experience  of  Ecnplojees 
of  ITU) A Cont  rut  tors'*  for  on  additional  year,  The  Research  Ccwxltteo 
decided  tl*lc  should  ho  the  terminal  year  for  this  contract.  Toon 
completion  of  this  contract,  the  responsibility  for  continuation  of 
the  Health  and  Mortality  Study  will  be  transferred  to  the  Health  Sciences 
Division  of  the  Oak  Ridge  Associated  Universities  (ORAU) , To  facilitate 
an  orderly  transfer  we  ore  planning  to  convene  all  contractors  involved 
In  the  Study  one  or  two  t lines  during  tho  casing  contract  year  to  meet 
with  the  technical  representative  fro*  Headquarters,  their  consultants 
and  rc-'tonentetlve*  of  GRAD.  The  principal  purpose  of  these  ra&etings 
Is  to  familiar Ire  thoroughly  all  parties  Involved  vtth  o.ijplng  research. 
In  addition  these  ©catln^i  will  serve  to  solve  any  possible  problems 
nrior  to  transfer  ot  the  Study.  I vill  contact  you  in  the  very  near 
future  to  discuss  the.™  scatters  in  more  detail  and  set  a dote  for  tho 
meeting.  You  vill  be  contacted  by  someone  from  the  Chicago  Operations 
Office  In  the  near  future  regarding  negotiation  of  the  renewal  contract. 

/t  the  termination  of  this  contract,  ole see  submit  a final  progress 
report  which  Includes  a detailed  summary  of  your  accoapllsir.scnta  during 
the  period  of  tho  contract,  the  number  of  students  trained,  the  post- 
doctoral fellows  vho  have  worked  on  tho  project  and  the  publications 
vfclcb  heva  resulted  from  the  support  of  your  research  by  the  Energy 
Research  and  Development  Administration. 

Sincerely* 


Kalter  H.  Veyraa 
Deputy  Program  Manager 
Physical  end  Techno logical  Program* 
Division  of  Biomedical  and 
Environmental  Research 
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Mr.  Rogers.  You  wrote  to  Dr.  Liverman  on  October  7,  concerning 
the  health  and  mortality  study  of  workers  exposed  to  ionizing 
radiation,  saying  on  September  27,  1977,  that  a meeting  was  held 
at  Germantown  of  all  participants  of  the  health  and  mortality 
study  formerly  at  the  University  of  Pittsburgh.  Now,  were  there 
any  additional  people  at  this  meeting  referred  to  in  the  notice  sent 
by  Tompkins  that  I just  read? 

Dr.  Weyzen.  Additional  staff,  for  instance? 

Mr.  Rogers.  Additional  outside  people. 

Dr.  Weyzen.  I don’t  believe  so,  sir;  1 don't  know. 

Mr.  Rogers.  Why  was  it  necessary  to  have  the  Union  Carbide 
people,  the  lead  people  and  so  forth? 

Dr.  Weyzen.  The  list  of  attendees  that  you  just  read  with  the 
exception  of  Dr.  Bryce  Breitenstein 

Mr.  Rogers.  From  Oak  Ridge? 

Dr.  Weyzen.  Correct,  sir — with  the  exception  of  Dr.  Biyce  Brei- 
tenstein and  Dr.  Lushbaugh,  thay  were  all  members  of  a team 
which  was  assembled  many  years  before  by  Dr.  Mancuso  and  in- 
volved in  the  records  collection.  So  they  are  essentially  his  staff. 

Mr.  Rogers.  What  about  Dr.  Marks?  Why  was  it  necessary  to 
have  him? 

Dr.  Weyzen.  Because  of  Dr.  Marks’  involvement  as  an  adminis- 
trative officer  of  Battelle,  his  interest  in  epidemiology,  and  his 
consulting  with  Dr.  Gilbert. 

Mr.  Rogers.  Is  it  normal  to  have  people  that  you  are  going  to 
give  a contract  to  make  the  determination  with  you? 

Dr.  Weyzen.  Sir,  we  didn’t  give  him  a contract. 

Mr.  Rogers.  This  is  what  you  were  talking  about,  isn’t  it. 

Dr.  Weyzen.  No,  sir,  I gave  them  responsibility  to  do  an  analysis 
with  the  ongoing  contract  at  the  Hanford  Environmental  Heath 
Foundation. 

Mr.  Rogers.  The  Hanford  health  and  mortality  study — this  was 
in  the  October  7 

Dr.  Weyzen.  Right. 

Mr.  Rogers  [continuing].  Would  be  a separate  but  closely  coordi- 
nated effort  to  be  conducted  jointly  by  HEHF.  What  is  that? 

Dr.  Weyzen.  That  study  was  part  of  the  collection  office  and  it 
was  organized  under  Dr.  Mancuso.  That  was  an  existing  part  of  the 
program. 

Mr.  Rogers.  What  I am  asking  is  what  is  HEHF? 

Dr.  Weyzen.  It  is  the  Hanford  Environmental  Health  Founda- 
tion. 

Mr.  Rogers.  Is  that  Battelle? 

Dr.  Weyzen.  No 

Mr.  Rogers.  In  effect,  what  is  it? 

Dr.  Weyzen.  I believe  it  is  an  independent,  commercial  business 
that  provides  health  services  for  Battelle.  Is  that  correct? 

Mr.  Rogers.  Is  there  a contract?  Is  it  a subcontractor  of  Battelle? 

Dr.  Marks.  No;  it  is  a contractor  to  provide  occupational  health 
and  industrial  hygiene  services  for  the  entire  Hanford  plant. 

Mr.  Rogers.  You  do  not  contract  with  them? 

Dr.  Marks.  They  do  provide  such  things  as  physical  examina- 
tions on  Battelle  employees,  on  employees  of  United  Nuclear,  Rock- 
well International  and  all  the  other  contractors. 
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Mr.  Rogers.  They  just  do  examinations? 

Dr.  Marks.  They  do  examinations  and  industrial  hygiene  mea- 
surements and  surveys,  and  they  conduct  a limited  research  pro- 
gram which  includes  a Transuranium  Registry.  For  a number  of 
vears  they  have  been  collecting  data  for  Dr.  Mancuso  as  part  of  the 
health  and  mortality  study. 

Dr.  Liverman.  May  I clarify,  please? 

Mr.  Rogers.  Yes. 

Dr.  Liverman.  The  monitoring  of  occupational  health  on  our 
various,  different  sites  is  handled  in  various,  different  ways.  It 
happens  that  Hanford  does  that  under  contract  with  the  Hanford 
Environmental  Health  Foundation.  In  the  case  of  Oak  Ridge  the 
Union  Carbide  physicians  are  employed  by  the  company.  It  differs 
from  site  to  site,  and  that  is  the  explanation. 

HEHF,  in  this  case  are  in  possession  of  the  medical  records  for 
the  employees,  whereas  in  Oak  Ridge  those  medical  records  would 
be  in  the  control  of  the  Union  Carbide  Corp.,  which  is  the  prime 
contractor.  So  HEHF  in  Hanford  have  the  medical  reports  for  all 
the  workers  on  the  Hanford  site — Battelle  and  any  other  contrac- 
tors. 

Mr.  Rogers.  This  says: 

ORAU  will  submit  to  BER  in  the  near  future  a management  plan  for  the  health 
and  mortality  study.  This  plan  will  define  the  functions  and  interactions  of  the 
various  components,  such  as  Oak  Ridge,  National  Lead,  Mound  Lab,  and  Union 
Carbide  Computer  Center. 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Did  you  want  to  comment? 

Dr.  Weyzen.  No,  sir,  sorry. 

Mr.  Rogers.  Sorry. 

ORAU  has  been  requested  to  design  and  submit  for  evaluation  to  BER  a plan  for 
simple  focus  for  interaction  with  the  Social  Security  Administration  for  treatment 
of  death  certificates  from  the  States  for  all  DOE  epidemiological  studies. 

In  establishing  this  office  it  expects  significant  dollar  savings  to  be  made  in  the 
future.  HEHF  has  been  requested  to  submit  a design  plan. 

Now,  what  did  these  people  have  to  do  with  the  study  that  had 
been  done  by  Mancuso? 

Dr.  Weyzen.  The  HEHF  itself?  Dr.  Mancuso  many  years  ago 
assigned  to  HEHF  the  responsibility  for  the  data  collection  for  the 
Mancuso  study.  The  study  was  then  funded  out  of  Washington,  out 
of  DOE. 

What  I am  saying  in  this  memo  essentially  is  to  redirect  the 
study  in  the  sense  of  not  only  giving  HEHF  the  responsibility  for 
collecting  records  which  they  have  had  for  12  years  or  10  years  but 
adding  responsibility  for  the  analysis. 

Mr.  Rogers.  In  making  the  transfer,  what  peer  review  group  did 
you  rely  upon  in  making  the  suggestion  that  it  be  done  by  Battelle 
and  by  the  group  at  Oak  Ridge? 

Dr.  Weyzen.  Sir,  I was  not  in  the  decisionmaking  on  the  transfer 
to  Oak  Ridge. 

Mr.  Rogers.  Yes. 

Dr.  Weyzen.  But  I think  I know  the  reasons:  There  are  three. 
One  is  a very  practical  reason:  There  are  enormous  advantages  in 
having  people  work  in  a place  with  the  data  at  hand.  Under  Dr. 
Mancuso,  the  records  were  on  one  side  of  the  country  and  the 


774 


investigator  on  the  other  side.  We  felt  there  was  considerable  ad- 
vantage in  having  the  data  onsite;  that  was  part  of  the  decision  at 
Oak  Ridge  and  certainly  at  Hanford. 

Second,  there  was  an  existing  contract. 

Third,  at  the  Hanford  Environmental  Foundation,  several  years 
ago  Dr.  Bryce  Breitenstein  joined  the  staff;  he  was  a physician  with 
training  and  experience  in  epidemiology. 

Mr.  Rogers.  So,  in  effect,  there  was  no  peer  review  in  making 
the  judgment? 

Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  Yes.  Has  there  been  peer  review  since? 

Dr.  Weyzen.  At  Hanford? 

Mr.  Rogers.  And  at  Oak  Ridge. 

Dr.  Weyzen.  Hanford  will  be  in  March;  Oak  Ridge  is  not  yet 
planned. 

Mr.  Rogers.  It  is  what? 

Dr.  Weyzen.  We  haven’t  made  plans  for  Oak  Ridge  yet. 

Mr.  Rogers.  How  long  has  it  been  before  the  peer  review,  since 
you  gave  the  contract  to  Battelle? 

Dr.  Weyzen.  The  contract  was  given  to  the  Hanford  Environmen- 
tal Health  Foundation  by  October  1977.  And  peer  review 

Mr.  Rogers.  Did  they  submit  a protocol  at  that  time? 

Dr.  Weyzen.  No;  they  are  going  to  submit  a protocol. 

Mr.  Rogers.  Pardon? 

Dr.  Weyzen.  To  explain,  there  is  not  a system  of  protocols;  tht 
laboratories  submitting  a research  plan— a 189,  it  is  called.  Such  a 
189  will  come  in  from  Battelle. 

Mr.  Rogers.  But  it  hasn't  come  in? 

Dr.  Weyzen.  Hasn’t  come  in  yet. 

Mr.  Rogers.  In  other  words,  you  have  already  given  them  a 
contract? 

Dr.  Weyzen.  No;  I haven’t  given  them  a contract. 

Mr.  Rogers.  So  they  don’t  know  yet  about  the  contract? 

Dr.  Weyzen.  I have  redirected  the  research  under  the  existin. 
contract. 

Mr.  Rogers.  So  that  is  already  an  established  fact 

Dr.  Weyzen.  Correct. 

Mr.  Rogers  [continuing].  Without  any  peer  review  to  know  1 o 
they  could  conduct  it? 

Dr.  Weyzen.  Sir,  I feel  very  comfortable  that  we  can  do  withob 
it  because  I know  the  quality  of  the  people  involved  in  it. 

Mr.  Rogers.  But  they  have  never  before  studied  humans? 

Dr.  Weyzen.  Sir,  I interact  with  people  at  Hanford,  on  a weekly 
basis  on  technical  and  scientific  matters.  I think  I can  trust  my 
judgment  in  knowing  what  the  people  can  do. 

Mr.  Rogers.  Then  you  are  telling  me  we  don’t  ever  need  peer 
review? 

Dr.  Weyzen.  That  is  not  what  I am  saying.  It  is  your  statement, 
sir. 

Mr.  Rogers.  But  it  is  a pretty  logical  conclusion,  sir,  if  you  say 
you  can  make  all  the  judgments  that  everybody  else  uses  peer 
review  to  do. 

Well,  I think  there  will  be  other  matters  we  will  want  to  go  into 
later.  I would  hope.  Dr.  Liverman,  that  you  will  look  at  this  to  see 
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if  this  contract  ought  to  be  renegotiated  with  Dr.  Mancuso,  because 
the  information  evidently  given  you— and  I notice  in  a press  brief- 
ing, on  the  Mancuso-Milham  studies,  conducted  by  Dr.  Sidnev 
Marks  and  Dr.  Ethel  Gilbert  November  17,  1977— they  are  still 
saying— and  this  was  also  in  the  press  conference  in  March  of 
1975 — “Dr.  Mancuso  was  given  advance  notice  of  the  termination 
of  his  ERDA  contract  to  be  effective  July  31,  1977,  because  of 
unfavorable  peer  reivews  and  a need  to  respond  to  the  Congress 
and  the  public  on  the  health  of  the  workers.” 

Mr.  Carter.  Mr.  Chairman,  what  was  the  date  of  that? 

Mr.  Rogers.  That  is  November  17, 1977. 

Mr.  Carter.  And 

Mr.  Rogers.  This  was  evidently  a press  conference  conducted  by 
Dr.  Marks  and  Dr.  Gilbert,  Battefle  Northwest. 

Mr.  Carter.  And  Dr.  Marks  had  spent  only  5 percent  of  his  time 
on  this  work?  I believe  that  is  what  he 

Mr.  Rogers.  I am  not  sure. 

Mr.  Carter.  That  is  what  he  said. 

Dr.  Marks.  Mr.  Carter 

Mr.  Rogers.  Yes. 

Dr.  Marks.  I said  that  I have  spent  about  5 percent  of  my  time 
until  a great  deal  of  public  interest  was  focused  on  this  issue  in 
November;  and,  since  then,  because  of  the  press,  public,  and  con- 
gressional interest,  I have  spent  a great  deal  of  time  on  this 
matter. 

Mr.  Carter.  You  didn’t  tell  us  that  a while  ago,  though,  did  you? 

Dr.  Marks.  I did,  sir. 

Mr.  Carter.  I thought  you  said  5 percent  before  and  now  you  say 
a great  deal  of  your  time. 

Dr.  Marks.  Only  since 

Mr.  Carter.  Would  that  be  100  percent  of  your  available  time? 

Dr.  Marks.  No,  sir.  _ 

Mr.  Carter.  What  percent  of  your  time  have  you  spent  on  the 
Mancuso  project  since  you  made  this  press  release  with  Dr. 
Gilbert? 

Dr.  Marks.  I would  guess  about  60  percent  of  my  time. 

Mr.  Carter.  All  right;  there  is  a great  difference  between  the  60 
percent  which  you  admit  now  and  the  5 percent  which  you  stated  a 
while  ago;  isn’t  there? 

Dr.  Marks.  The  5 percent,  though,  sir,  was  the  period  before  the 
public  controversy  developed. 

Mr.  Carter.  Yes;  It  seems  to  me,  Doctor,  that  according  to  the 
information  we  have  the  reputation  of  a very  respectable  epidemi- 
ologist has  been  jeopardized  by  your  actions.  We  have  evidence  to 
the  effect  that  his  work  is  indeed  reputable  according  to  renowned 
scientists. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  May  I ask  the  Inspector  General 

Mr.  Seltzer.  Yes.  sir. 

Mr.  Rogers  [continuing].  Have  you  had  interviews  with  Dr.  Li- 
verman,  Dr.  Weyzen,  Dr.  Marks? 

Mr.  Seltzer.  Yes,  sir. 

Mr.  Rogers.  With  Dr.  Gilbert? 
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Mr.  Seltzer.  Yes,  sir.  We  have  interviewed,  Mr.  Chairman,  27 
individuals  in  connection  with  this  investigation,  and  those  that 
you  just  listed  are  included  among  them. 

-Mr.  Rogers.  Were  you  aware  that  the  peer  reviews  were  not 
negative? 

Mr.  Seltzer.  Sir,  at  this  stage  of  the  game  the  details  that  have 
surfaced  during  your  hearings  were  not  familiar  to  me  until  I 
appeared  here.  Our  method  of  operation  is  such  that  I assign  two 
investigators  to  a case  and  let  them  work  independently;  I wouldn’t 
be  getting  together  with  them  for  subsequent  discussions  until 
sometime  next  week. 

Mr.  Rogers.  Yes;  and,  if  we  may,  I would  like  to  have  furnished 
to  the  committee  the  original  draft  of  the  report  and  then  your 
final  report. 

Mr.  Seltzer.  Yes,  sir. 

Mr.  Rogers.  Now  may  I also  just  ask  on  what  basis  you  assigned 
the  contract  to  the  Oak  Ridge  Associated  Universities  and  to  those 
particular  people — Tompkins  and  Lushbaugh,  I believe. 

Dr.  Liverman.  The  contract  is  with  the  Oak  Ridge  Associated 
Universities  through  its  executive  director,  and  we  expect  these 
institutions  to  provide  the  investigators. 

It  turns  out  in  this  case,  as  certainly  your  record  fully  reflects, 
that  Dr.  LuBhbaugh  and  Dr.  Tompkins,  both  of  whom  are  here  and 
who  are  scheduled  to  testify  later — at  least  one  of  them — on  this 
matter 

Mr.  Rogers.  I presume  that  was  also  true  with  Mancuso.  Wasn’t 
the  contract  given  to  Pittsburgh?  Is  that  what  you  are  telling  me? 

Dr.  Liverman.  No;  the  issue  with  Dr.  Mancuso  in  Pittsburgh  is 
different,  as  I tried  to  explain  in  my  opening  comment  this  morn- 
ing. In  the  case  of  a university  professor,  the  individual  who  is 
ultimately  going  to  do  the  work  is  the  one  who  submits  the 
proposal. 

I know  that  Dr.  Lushbaugh  was  there,  an  M.D.  who  has  been 
involved  in  this  area  of  activity  a long  time.  But  I do  not  remember 
whether  Dr.  Tompkins  was  or  was  not  there,  or  who  she  was 
employed  by. 

Dr.  Weyzen.  Well,  I have  to  apologize,  really,  because  at  that 
time  I was  not  responsible  for  the  studies;  I was  responsible  for  an 
entirely  different  program,  so  I will  have  to  make  some  guesses. 

Mr.  Rogers.  Well,  now  just  a minute.  I understood  that  memos 
we  read  were  from  you. 

Dr.  Weyzen.  I misunderstood.  I thought  you  were  talking  about 
the  initial  assignment  of  Oak  Ridge  to  conduct  those  studies,  sever- 
al years  ago. 

Mr.  Rogers.  Well,  I thought  you  had  just  handled  the  letting  of 
the  contract;  the  reassignment  of  the  contract  on  the  Mancuso 
study? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Didn’t  you  do  that? 

Dr.  Weyzen.  No,  sir,  that  was  done  before  I had  responsibility  for 
the  program. 

Mr.  Rogers.  By  Dr.  Marks. 

Dr.  Weyzen.  By  Dr.  Marks. 
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Mr.  Rogers.  What  has  just  been  done,  you  did  after  your  meeting 
that  was  called  and  a notice  given  by  Mrs.  Tompkins? 

Dr.  Weyzen.  There  was  a considerable  amount  of  discussion 
whether  Oak  Ridge  should  do  all  of  the  studies,  meaning  the  Oak 
Ridge  workers  and  the  Hanford  workers.  At  that  meeting  I made 
the  decision  that  the  Hanford  workers  study  should  stay  where  it  is 
and  Oak  Ridge  should  be  done  at  Oak  Ridge.  That’s  what  I did; 
because  the  contract  was  already  in  effect,  I redirected  the 
programs. 

Mr.  Rogers.  Now,  who  actually  assigned  the  contract  in  the 
Mancuso  study?  It  has  been  divided;  who  made  that  judgment? 

Dr.  Weyzen.  That  was  my  judgment. 

Mr.  Carter.  Who  made  the  judgment  to  use  the  two  people? 

Dr.  Weyzen.  I did,  sir. 

Mr.  Carter.  Or  are  now  doing  it? 

Dr.  Weyzen.  I did,  sir. 

Mr.  Carter.  I thought  so. 

Dr.  Weyzen.  But  let  me  add  one  thing. 

Mr.  Rogers.  Yes. 

Dr.  Weyzen.  Again  the  initial  decision  to  transfer  the  study  was 
made  in  1975. 

Mr.  Rogers.  The  decision  to  get  rid  of  Mancuso  was  not  yours? 

Dr.  Weyzen.  No;  the  decision  to  transfer  the  whole  study  to  Oak 
Ridge  Associated  Universities  was  made  in  1975,  1976. 

Mr.  Rogers.  But  it  was  never  done;  was  it? 

Dr.  Weyzen.  It  could  not  be  done  until  the  contract  was  termi- 
nated. 

Mr.  Rogers.  So  the  transfer  was  never  carried  out;  was  it? 

Dr.  Weyzen.  I am  afraid  I don’t  understand  you. 

Dr.  Liverman.  Let  me  see  if  I can  clarify. 

Mr.  Rogers.  Did  you  ever  transfer  the  Mancuso  contract  to  Oak 
Ridge  completely? 

Dr.  Liverman.  The  Mancuso  contract  terminated  on  July  31,  I 
believe,  this  year.  There  were  discussions  in  the  record 

Mr.  Rogers.  1977;  wasn’t  it? 

Dr.  Liverman.  1977;  yes,  sir,  that  is  correct.  The  decision  origi- 
nally to  transfer  the  program  to  Oak  Ridge  would  have  been  made 
at  about  the  same  time  the  decision  was  made  to  terminate  the 
Mancuso  contract. 

Mr.  Rogers.  But  actually,  that  desicion  was  made  before  that 
time,  we  have  that  on  the  record. 

Dr.  Liverman.  Yes,  right. 

Mr.  Rogers.  You  had  already  made  that  decision;  there  was  a 
coverup  after  that.  It  says  so  in  your  records.  You  even  have  to 
contact  people  in  a clandestine  manner— Dr.  Marks,  read  it. 

Dr.  Liverman.  Yes,  I recall  the  record.  I don’t  understand  the 
implications  from  the  decision  which  I made. 

Mr.  Rogers.  Yes;  I understand,  but  go  ahead. 

Dr.  Liverman.  The  decision  to  initiate  the  study  in  the  Oak 
Ridge  Associated  Universities  was  made  by  me  on  the  recommen- 
dations of  the  staff  of  ihe  record  of 

Mr.  Rogers.  Of  what  staff?  _ 

Dr.  Liverman.  Of  the  staff  of  the  Department  of  Energy. 
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Mr.  Rooers.  Who?  You  know,  that's  faceless.  Was  it  Dr.  Marks? 
It  wasn’t  Marks;  he  had  gone,  hadn’t  he,  by  1977? 

Dr.  Liverman.  The  research  came — well,  the  decision  to  move  it 
there,  however,  had  been  made  in  1974  or  1975,  at  the  same  time 
the  decision  had  been  made  to  terminate  the  Mancusp  contract— to 
utilize  the  Oak  Ridge  Associated  Universities. 

Mr.  Rooers.  So  it  was  on  Dr.  Marks  recommendation? 

Dr.  Liverman.  Dr.  Marks  and  the  research  committee. 

Mr.  Rogers.  I would  like  you  to  furnish  for  the  record  the  names 
of  the  remainder  of  the  staff. 

Dr.  Liverman.  All  right. 

[The  information  requested  was  not  supplied  by  the  Department 
at  the  time  of  printing.] 

Mr.  Rogers.  The  staff  who  advised  you  on  these  judgments? 

Dr.  Liverman.  Yes. 

Mr.  Rogers.  Were  you  on  the  staff  then,  Dr.  Weyzen? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  So  you  contributed  to  that  staff  recommendation? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  What  was  that  recommendation? 

Dr.  Liverman.  The  recommendation  was  to  consolidate  the  eight 
or  nine  studies  established  at  various  places  in  the  Oak  Ridge 
Associated  Universities  and  to  set  over  it  a suitable  advisory  com* 
mittee  to  insure  its  integrity. 

Mr.  Rogers.  Do  we  have  that  in  our  files? 

Dr.  Liverman.  Yes,  sir. 

Mr.  Rogers.  All  right.  Now,  that  decision  was  made  about  the 
same  time  a judgment  was  made. 

Dr.  Liverman.  Yes,  sir. 

Mr.  Rogers.  Now,  that  has  never  been  carried  out;  is  that 
correct? 

Dr.  Liverman.  It  was  in  the  process  of  being  put  in  a position  to 
be  carried  out;  I believe  Dr.  Tompkins  was  hired  by  the  Oak  Ridge 
Associated  Universities  sometime  between  that  1974-75  decision 
and  this  past  fall.  But  I don’t  know  the  specifics.  But  I believe  she 
was  not  at  Oak  Ridge  Associated  Universities  at  the  time  that 
decision  was  made. 

Now,  if  the  record  shows  that  that’s  not 

Mr.  Rogers.  Yes;  but  who  had  she  worked  for  previously;  do  you 
know? 

Dr.  Liverman.  That  I do  not  know. 

Mr.  Rogers.  Excuse  me. 

Dr.  Weyzen.  Environmental  Protection  Agency. 

Mr.  Rogers.  The  Environmental  Protection  Agency. 

Dr.  Weyzen.  Yes. 

Mr.  Rogers.  And  then  went  to  Oak  Ridge  Associated  Universi- 
ties. 

Dr.  Weyzen.  Yes,  sir.- 

Mr.  Rogers.  Now,  since  that  was  never  carried  out 

Dr.  Weyzen.  Sir,  what  was  never  carried  out?  I am  not  quite 
clear  on  that. 

Mr.  ROGERS.  Transferring  it  all  to  Oak  Ridge. 

Dr.  Weyzen.  There  are  two  points,  one  is  transferring  responsi- 
bility for  doing  it,  and  the  other  is  transfer  of  a program. 
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Mr.  Rogers.  Well,  you  said  Mrs.  Tompkins  wasn’t  even  there. 
These  are  persons  that  are  going  to  do  your  work,  and  it  was  never 
even  there. 

Dr.  Weyzen.  Sir,  it  wasn’t  planned  to  transfer  the  study  until  Dr. 
Mancuso  terminated  on  July  31. 

Mr.  Rogers.  All  right,  was  it  transferred  on  July  31  to  Oak 
Ridge? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Completely. 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Did  they  do  any  work  on  it? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  What  did  they  do? 

Dr.  Weyzen.  They  are  in  the  process  of  defining  their  data  base. 

Mr.  Rogers.  What  about  the  Hanford? 

Dr.  Weyzen.  You  would  have  to  ask  Mrs.  Tompkins;  I don’t 
know. 

Mr.  Rogers.  Did  you  transfer  the  Hanford  study  to  them,  too? 

Dr.  Weyzen.  Initially  the  intent  was  to  transfer  the 

Mr.  Rogers.  I am  not  asking  about  intent.  I want  a simple 
answer;  yes  or  no. 

D.\  Weyzen.  Yes. 

Mr.  Rogers.  You  transferred  the  Hanford  study  to  Oak  Ridge? 

Dr.  Weyzen.  Yes. 

Mr.  Rogers.  So  you  transferred  it  all? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Now,  when  did  you  divide  it  up  again? 

Dr.  Weyzen.  I did  it  in  October  1977. 

Mr.  Rogers.  All  right,  so  in  July  you  transferred  it  all,  is  that 
right? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  All  right,  when;  in  September,  October? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  You  reassigned  the  Hanford  study  to  Battelle? 

Dr.  Weyzen.  Right. 

Mr.  Rogers.  And  at  that  meeting,  contractors  were  present  who 
benefit  from  how  the  study  would  be  divided,  including  Dr.  Marks, 
from  Battelle,  Tompkins  from  Oak  Ridge.  But  there  was  no  peer 
review,  is  that  correct? 

Dr.  Weyzen.  That  is  correct,  sir,  yes. 

Mr.  Rogers.  All  right. 

Now,  what  are  the  qualifications  of  Mrs.  Tompkins  and  Lush- 
baugh  that  made  you  decide  to  have  them  carry  out  the  study,  Dr. 
Weyzen? 

Dr.  Weyzen.  Sir,  I did  not  make  the  judgment  to  transfer. 

Mr.  Rogers.  Well,  then,  the  only  judgment  you  made  was  to 
transfer  to  Battelle  the  Hanford  study? 

Dr.  Weyzen.  Correct. 

Mr.  Rogers.  Is  that  what  you  are  telling  me? 

Dr.  Weyzen.  Correct. 

Mr.  Rogers.  But  you  allowed  the  Oak  Ridge  group  to  continue 
with  the  remainder  of  the  study? 

Dr.  Weyzen.  Yes. 
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Mr.  Rogers.  So  you  deny  making  the  basic  judgment  to  have 
them  participate? 

• Dr.  Weyzen.  Correct. 

Mr.  Rogers.  Who  made  that  decision,  Dr.  Marks? 

Dr.  Weyzen.  The  recommendations  were  made  by  the  research 
committee. 

Mr.  Rogers.  Who  was  on  this  committee? 

Dr.  Weyzen.  The  names  of  the  people  involved  you  will  find 
on 

Mr.  Rogers.  Was  that  research  committee  all  called  together? 

Dr.  Weyzen.  Yes,  the  research  committee  was  made  up  of  the 
entire  staff  of  the  division.  The  names  you  find  on  that  January  8 
memo  are  the  ones  who  were  specifically  asked  to  comment  on  the 
recommendations  for  that  particular  project. 

Mr.  Rogers.  Did  you  give  us  those  names,  Dr.  Marks,  do  you 
remember? 

Dr.  Marks.  I don’t  remember  the  names. 

Mr.  Rogers.  How  many  were-there  involved? 

Dr.  Marks.  May  I point  out  my  belief  that  the  research  commit- 
tee consideration  of  this  matter  dealt  with  the  renewal  of  Dr. 
Mancuso’s  contract  for  the  period  from  July  31,  1975,  to  August  1, 
1976. 

Mr.  Rogers.  And  who  was  that? 

Dr.  Marks.  For  the  participants  in  the  research  committee  meet- 
ing, we  would  have  to  consult  the  records  of  the  organization. 

Mr.  Rogers.  Do  we  have  those  records? 

Dr.  Weyzen.  Yes,  sir. 

Dr.  Marks.  Yes. 

, Mr.  Rogers.  Have  ybu  an  idea  of  about  how  many  would  be 
involved?  Five,  ten,  seven? 

Dr.  Marks.  I would  guess  about  15  to  20  people. 

Mr.  Rogers.  Fifteen,  twenty.  And  were  they  all  agency  people? 

Dr.  Marks.  Yes. 

Mr.  Rogers.  None  from  the  outside? 

Dr.  Marks.  Correct.  However,  we  did  have  two  reviews  by  out- 
side reviewers  of  the  proposal  in  advance  of  the  meeting.  Their 
recommendations  were  discussed  at  the  meeting,  although  they 
were  not  present,  and  were  considered  in  the  deliberations. 

Mr.  Rogers.  Who  were  the  outside  reviewers? 

Dr.  Marks.  Because  of  the  peer  review  system,  I would  not 
submit  their  names. 

Mr.  Rogers.  Could  you  furnish  us  copies?  We  don't  find  copies  of 
that. 

Dr.  Marks.  I think  they  should  be  there. 

Dr.  Liverman.  You  have  those.  It  may  be  difficult  to  sort  out. 

Mr.  Rogers.  Could  you  give  us  a date  and  place  that  that  was 
done? 

Dr.  Marks.  Their  written  reviews  would  be  dated  August  27  and 
September  15,  1975. 

Mr.  Rogers.  And  where  was  this  held? 

Dr.  Marks.  The  date  of  the  actual  meeting  was  January  8,  1976. 

Mr.  Rogers.  All  right,  and  where  was  that  held? 

Dr.  Marks.  It  was  held  in  the  ERDA  headquarters  in  German- 
town. 
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Mr.  Rogers.  Do  you  have  copies  of  those? 

Staff.  I have. 

Mr.  Rogers.  All  right,  he  says  we  have  them. 

Dr.  Liverman.  Yes. 

Mr.  Rogers.  Now,  were  Mrs.  Tompkins 

Dr.  Marks.  I may  mention— may  1? 

Mr.  Rooers.  Certainly. 

Dr.  Marks.  I may  mention  that  one  of  the  reviewers  stated  at 
the  end  of  July  1976,  it  is  my  recommendation  that  the  study  be 
turned  over  to  a different  principal  investigator  and  supporting 
staff  since  the  study  could  remain  an  important  one,  if  it  were  done 
properly.  I quote  this  from  the  outside  review. 

Mr.  Rogers.  Yes. 

Mr.  Carter.  And  what  was  the  date  of  that? 

Dr.  Marks.  August  27, 1975. 

Mr.  Carter.  1975.  Meeting  in  Germantown  was  in  January  1976. 

Dr.  Marks.  Yes,  sir. 

Mr.  Carter.  What  decisions  were  made  there? 

Dr.  Marks.  The  decision  was  made  to  continue  the  contract  until 
July  31,  1977,  in  accordance  with  the  assurance  that  was  originally 
made  to  Dr.  Mancuso  in  March  1975,  that  his  services  would  be 
retained  as  principal  investigator  until  July  31, 1977. 

Mr.  Rogers.  So,  let  me  ask 

Mr.  Carter.  Yes,  sir,  go  right  ahead. 

Mr.  Rooers  [continuing].  Who  made  the  judgment  at  that  time, 
when  you  said  the  decision  was  made  to  transfer  the  study  to  Oak 
Ridge,  who  did  the  peer  review,  who  looked  at  the  facilities,  who 
looked  at  the  capabilities  of  the  scientists,  and  who  looked  at  the 
chief  investigator. 

Were  you  involved  in  any  of  these  decisions? 

Dr.  Marks.  It  was  a decision,  make  jointly  with  the  deputy 
director  of  the  division,  associate  manager  of  research  and  develop- 
ment, and  other  people  in  the  division  who  were  familiar  with  the 
project. 

Mr.  Rogers.  In  other  words,  you  just  assigned  it  to  Oak  Ridge 
Associated  Universities  not  knowing  whether  they  could  do  it  or 
not? 

Dr.  Marks.  There  was  recognition  of  the  quality  of  the  personnel 
involved,  based  on 

Mr.  Rogers.  Who  were  the  personnel  involved? 

Dr.  Weyzen.  Mr.  Chairman,  I would  like  to  respond. 

Mr.  Rogers.  I thought  you  said  you  weren’t  there? 

Dr.  Weyzen.  I was  at  the  time  on  the  staff  of  the  medical  branch 
at  that  time,  sir. 

Mr.  Rogers.  Well. 

Dr.  Weyzen.  I was  at  the  agency,  but 

Mr.  Rogers.  Well,  then  you  didn’t  make  the  judgment,  if  you 
weren’t  there,  but  go  ahead  and  talk. 

Dr.  Weyzen.  I think  it’s  important  for  the  committee  to  know 
that  in  1974.  an  extensive  peer  review  of  the  Oak  Ridge  Associated 
Universities'  program  was  undertaken  with  some  15  or  20  review- 
ers. Recommendations  were  made  to  us  that  Oak  Ridge  Associated 
Universities  should  redirect  its  program- and  should  assume  respon- 
sibility for  health  studies. 
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And  that  recommendation  was  made  based  on  the  findings  of-the 
review  committee  and  of  the  available  talents  in  Oak  Ridge. 

Mr.  Rogers.  Do  you  have  those  papers? 

Dr.  Weyzen.  Yes,  sir,  it's  part  of  the  file. 

Mr.  Rogers.  As  of  May  or  March  of  1974? 

Dr.  Weyzen.  At  that  time,  yes. 

Mr.  Rogers.  Now,  what  about  the  investigator?  What  did  you 
determine  there?  You  said  it  wasn't  your  decision,  but  you  seemed 
to  know  what  happened.  Who  was  the  chief  investigator  of  the 
study? 

Dr.  Weyzen.  Of  what  study,  sir?  Are  you  talking  about  the  peer 
reviews  of  Oak  Ridge  Associated  Universities?  We  determined  that 
the  time  had  come  for  another  peer  review. 

Mr.  Rogers.  Yes. 

Now,  what  I am  asking  is  when  you  decided  to  reassign  the 
study,  how  did  you  determine,  who  would  be  the  chief  investigator? 
Who  would  be  conducting  the  study?  Did  you  make  any  determine* 
tion  of  that? 

Dr.  Weyzen.  The  principal  investigator? 

Mr.  Rogers.  Yes. 

Dr.  Weyzen.  The  Director  of  the  Medical  Health  Sciences  Divi- 
sion is  Dr.  Lushbaugh. 

Mr.  Rogers.  And  he  was  to  be  the  chief  investigator? 

Dr.  Weyzen.  Administratively,  he  is  the  chief  investigator.  The 
principal  investigator  of  the  study  is  Mrs.  Tompkins. 

Mr.  Rogers.  Was  she  there  at  the  time? 

Dr.  Weyzen.  She  was  not  there  at  the  time,  but 

Mr.  Rogers.  But  you  thought  maybe  they  might  get  her,  is  that 
right? 

Dr.  Weyzen.  They  might  get  her? 

Mr.  Rogers.  Well,  who  was  going  to  be  the  chief  investigator? 

Dr.  Weyzen.  He  told 

Mr.  Rogers.  You  didn't  even  look  at  that? 

Dr.  Weyzen.  He  told  the  Oak  Ridge  Associated  Universities  they 
should  find  a qualified 

Mr.  Rogers.  Just  go  out  and  find  somebody? 

Dr.  Weyzen.  Find  a qualified  investigator. 

Mr.  Rogers.  And  what  was  the  extent  of  this  contract  overall, 
the  Mancuso  contract.  How  much  money  has  been  put  into  it? 

Dr.  Weyzen.  I believe  about  $6  million  over  14  years. 

Mr.  Rogers.  $6  million.  And  you  just  tell  a group,  “You  find  an 
investigator.’’  Is  that  the  practice  of  the  office? 

Dr.  Weyzen. 

[No  response.] 

Mr.  Rogers.  Well,  I know  you  weren’t  in  charge  then,  were  you; 
I forgot  that.  Is  that  your  practice  now? 

Dr.  Weyzen.  When  we  feel  it  necessary,  in  the  interests  of  the 
study,  to  transfer  a study,  we  do  it,  sir. 

Mr.  Rogers.  But  don’t  you  do  it  properly,  sir?  Why  don’t  you  do 
it  properly  like  you  do  in  others? 

Dr.  Weyzen.  Yes. 

Mr.  Rogers.  Or  maybe  you  don’t.  But  would  you  not  as  a normal 
practice  want  to  know  who  the  chief  investigator  is  going  to  be, 
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and  something  about  their  competence,  when  you  take  it  out  of  the 
hands  of  one  scientist  and  give  the  project  to  another  group? 

Dr.  Weyzen.  It’s  my  opinion  that  if  Oak  Ridge  finds  a qualified 
investigator  it  is  qualified  to  do  it,  by  definition. 

Mr.  Rogers.  It  would  suit  you,  no  matter  whether  that  person 
were  an  epidemiologist  or  pathologist,  or  in  some  other  field? 

Dr.  Weyzen.  No,  when  I talk  about  a qualified  investigator,  I am 
talking  about  an  epidemiologist. 

Mr.  Rogers.  You  don't  have  an  epidemiologist  at  Baettelle? 

Dr.  Weyzen.  Dr.  Gilbert  is  an  epidemiologist;  she  just  said  so. 

Mr.  Rogers.  They  have  never  done  studies.  They  just  hired  her, 
isn’t  that  true? 

Dr.  Weyzen.  Yes,  sir,  that’s  true. 

Mr.  Rogers.  So  you  didn’t  know  the  person  who  was  going  to  be 
in  charge  of  the  study,  but  you  transferred  it  anyway? 

Dr.  Weyzen.  It  was  transferred,  yes,  sir. 

Mr.  Rogers.  And  you  did  not  know  Who  the  chief  investigator 
would  be? 

Dr.  Weyzen.  Certainly  I didn’t  know  at  that  time. 

Mr.  Rogers.  Did  you,  Dr.  Marks? 

Dr.  Marks.  May  I say  that  the  decision  to  transfer  would  be 
contingent  upon  developing  proper  staffing.  The  transfer  was  not 
made  in  March  1975.  Discussions  were  held  at  that  time  in  antici- 
pation of  a transfer  on  July  31,  1977  if  proper  staffing  were 
developed. 

Mr.  Rogers.  Then  you  told  me  before  that  the  judgment  was 
made  to  transfer  the  study  back  them,  but  you  didnTt  even  have  a 
chief  investigator.  And  now  you  come  and  divide  it  up  again,  where 
you  have  Dr.  Marks  at  the  meeting  who  is  a beneficiary  from  his 
corporation,  and  you  have  Lushbaugh,  who  is  also 'a  beneficiary. 
That  group  gets  together  and  divides  up  a study,  without  any  peer 
review. 

Dr.  Marks.  Mr.  Chairman,  at  the  meeting  in  September  of  1977? 

Mr.  Rogers.  Yes. 

Dr.  Marks.  The  question  of  dividing  the  study  did  not  come  up. 
The  session  was  largely  devoted  to  questions  regarding  the  data 
base  and  the  manner  in  which  the  study  will  be  heard,  carried 
forward  in  the  future. 

Mr.  Rogers.  Well,  now,  I thought  Dr.  Weyzen  told  us  it  was  on 
that  basis  that  he  made  the  judgment  for  separating  the  study. 

Dr.  Weyzen.  That  is  correct,  sir. 

Mr.  Rogers.  Well,  it’s  hard  for  us  to  find  out  what  is  happening 
or  what  has  happened.  All  I can  say  is  that  it’s  the  most  disor- 
dered—-Dr.  Liverman. 

Dr.  Liverman.  May  I comment? 

Mr.  Rogers.  Yes.  Well,  let  me  comment. 

Dr.  Liverman.  Yes. 

Mr.  Rogers.  It’s  the  most  disordered,  unstructured  mess  that  I 
have  looked  into  in  some  time.  If  our  research  programs  are  being 
carried  on  in  this  manner,  where  you  just  take  a study  from  one 
scientist  and  give  it  to  some  other  group  without  even  knowing 
who  the  principal  investigator  will  be  or  his  qualifications,  this  is  a 
very  inefficient,  poor  way  of  managing  a research  program  and  it  is 
not  a competent  way  to  spend  tax  dollars.  We  are  going  to  have  to 
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go  into  this  in  some  detail,  and  I will  ask  other  committees  to  do  so 
as  well.  We  many  also  ask  the  Department  of  Justice  to  look  into 
this  whole  matter.  Certainly  you  may  comment. 

Dr.  Li  verm  an.  After  your  comment,- what's  left  to  say? 

Mr.  Rogers.  Well,  I would  hope  you  could  say  you  could  take 
some  corrective  action,  and  straighten  out  a few  things. 

Dr.  Liverman.  Well,  that  I can  certainly  say. 

Mr.  Rogers.  Certainly  it’s  unbelievable  that  decisions  which  are 
supposed  to  be  made  on  some  particular  basis  we  find  weren’t  at 
all.  Excuses  were  still  given  that  those  were  the  bases  of  decisions 
made.  It’s  just  no  way  to  operate.  The  Congress  has  some  responsi- 
bility to  see  that  taxpayers  dollars  are  spent  efficiently  and 
properly. 

Dr.  Liverman.  May  I? 

Mr.  Rogers.  Certainly. 

Dr.  Liverman.  Let  me  go  back  to  the  original  decision  concern- 
ing Dr.  Mancuso’s  contract,  which  I made  and  for  which  I clearly 
am  responsible,  since  the  buck  stops  with  me.  On  the  basis  of  the 
information  provided  me,  the  decision  was  made  to  move  the 
program. 

It  was  felt  that  there  were  a number  of  very  practical  reasons  for 
centralizing  all  of  the  studies,  over  a period  of  time,  in  the  Oak 
Ridge  Associated  Universities. 

Because  of  changing  programs,  we  should  sit  down  with  the 
management  of  Oak  Ridge  Associated  Universities  to  discuss  with 
them  the  future  directions  of  their  programs,  namely,  to  get  in  to 
the  human  health  studies  areas  in  a more  significant  way  than 
they  had.  One  of  the  issues  discussed  .with  the  current  director  and 
with  members  of  the  board  was  that  we  wanted  to  centralize  stud- 
ies relating  to  exposures  of  workers.  We  believed  that  we  would  be 
able  to  obtain  independent  judgments  without  any  control  on  the 
part  of  the  agency,  to  dictate,  in  any  manner,  those  judgments. 

ORAU  would  be  able  to  manage  a quality  program  an  attract 
well-qualified  people. 

In  that  context,  then,  we  rely  upon  the  Oak  Ridge  Associated 
Universities  to  employ  investigatiors. 

We  are  now  in  the  process,  as  Dr.  Weyzen  has  said,  of  evaluation 
before  we  increase  their  budget  in  any  regard. 

Mr.  Rogers.  To  increase  it? 

Dr.  Liverman.  If  they  study  the  total  population  of  those  exposed 
to  radiation,  the  size  of  the  program  will  be  increased. 

Mr.  Rogers.  Now,  who  made  the  judgment  that  Mrs.  Tompkins 
would  be  the  chief  investigator? 

Dr.  Liverman.  I do  not  Know  the  answer  to  that. 

Mr.  Rogers.  Mr.  Weyzen? 

Dr.  Weyzen.  I do  not  know,  sir. 

Mr.  Rogers.  You  didn’t? 

Dr.  Weyzen.  No. 

Mr.  Rogers.  Did  you  approve  it? 

Dr.  Weyzen.  I don't  believe — in  retrospect,  I approved  it;  yes,  sir. 
But  at  that  time  I don’t  think  I was  in  the  chain  of 

Mr.  Rogers.  Well,  when  did  you  get  into  this  chain?  I thought 
you  were  there  all  along,  but  you  didn’t  take  command,  I under- 
stand, until  when? 
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Dr.  Weyzen.  No;  I was  not  involved  in  this  part  of  the  program. 
My  responsibilities  were  in  the  nuclear  medicine  program. 

Mr.  Rogers.  But  now? 

Dr.  Weyzen.  I did  have  responsibility  in  1976. 

Mr.  Rooers.  Well,  this  did  not  happen  until  1977;  did  it?  I 
thought  you  just  told  me  you  made  the  judgment  for  Oak  Ridge  to 
continue  the  study. 

Dr.  Weyzen.  I believe  you  were  asking  me  about  the  appoint- 
ment of  Tompkins. 

Mr.  Rogers.  That’s  exactly  right. 

Dr.  Weyzen.  And  that  went  back  several  years. 

Mr.  Rooers.  Well,  they  told  me  she  had  just  been  recentljrhired. 

Dr.  Weyzen.  No;  that  not  so.  That's  not  true. 

Mr.  Rooers.  She  has  been  there  how  long,  at  Oak  Ridge? 

Dr.  Weyzen.  I believe  she  has  been  there  at  least  3 years. 

Mr.  Rogers.  Three  years? 

Dr.  Liverman.  Mr.  Chairman,  Dr.  Lushbaugh,  who  is  director  of 
that  program  and  would  have  hired  Dr.  Tompkins,  is  here  and 
could  answer  that  question. 

Mr.  Rogers.  All  right. 

Well,  let  me  ask  again,  since  you  still  have  not  answered  for  me, 
Dr.  Liverman,  you  or  you  staff,  who  was  it  that  approved  Mrs. 
Tompkins'as  chief  investigator? 

Dr.  Liverman.  Well,  since  the  buck  stops  with  me,  ultimately  it 
has  to  be 

Mr.  Rogers.  Well,  I know,  but  who  really  made  the  judgment? 
Was  it  Dr.  Marks?  Was  it  Dr.  Weyzen,  or  is  there  somebody  in 
between  that  may  have  made  the  judgment? 

Dr.  Weyzen.  I don't  know,  sir. 

Mr.  Rogers.  Do  you  know,  Dr.  Marks?  Or  didn't  you  care  about 
who  was  the  chief  investigator?  Or  is  she?  Maybe  she’s  not  the 
chief  investigator  now;  is  she? 

Dr.  Marks.  I don’t  know  if  Mrs.  Tompkins  or  Dr.  Lushbaugh  is, 
would  be  officially  the  chief  investigator. 

Mr.  Rogers.  Well,  I doubt  it  if  Dr.  Lushbaugh  could  be  doing 
this;  could,  he,  as  he  has  some  rather  heavy  administrative  duties? 

Dr.  Marks.  Right,  sir. 

Mr.  Rogers.  I assume  you  would  not  approve  such  a person. 

Dr.  Marks.  Yes;  the  consideration  of  Mrs.  Tompkins  assuming 
principal  responsibilities  for  the  epidemiology  study  was  discussed 
during  1975,  and  Mrs.  Tompkins  could  provide  information  as  to 
the  date  of  hire,  which  was 

Mr.  Rogers.  But  you  don't  know  whether  you  approved  her  at 
that  time,  while  you  were  in  the  position  of  responsibility,  or  if  you 
would  have  said  she  would  be  the  chief  investigator? 

Dr.  Marks.  I would  not  have  made  that  decision. 

Mr.  Rogers.  Who  would  have  made  that  decision?  Anybody? 

Dr.  Liverman.  Mr.  Chairman,  it’s  clear  that  I think  none  of  us  at 
this  table  know  the  precise  details.  Could  I provide  it  for  the  record  * 
as  fully  as  we  can  provide  it. 

Mr.  Rogers.  Could  you  tell  me  theperson  who  was  in  charge  of 
the  office  to  approve  it,  on  your  staff?  Who  was  your  predecessor, 
Dr.  Weyzen? 

Dr.  Weyzen.  My  predecessor  was  Dr.  Goldstein,  who  retired. 
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Mr.  Rogers.  So  he  might  have  made  it? 

Dr.  Weyzen.  That’s  very  well  possible,  sir.  But  I don’t  know. 

Mr.  Rogers.  You  just  don’t  know?  Have  you  checked  who  is  the 
chief  investigator  now? 

Dr.  Weyzen.  That’s  Mrs.  Tompkins. 

Mr.  Rogers.  And  you  approve  of  that? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  All  right,  so  it  is  now  your  approval,  and  now  your_ 
judgment,  that  she  should  be  the  chief  investigator? 

Dr.  Weyzen.  Yes,  sir,  I said  that  .before. 

Mr.  Rogers.  Well,  that’s  the  first  time  I have  heard  that.  But  we 
don't  know  quite  who  approved  or  who  recommended  her? 

Dr.  Weyzen.  No,  Bir,  I don’t. 

Mr.  Rogers.  Very  well. 

Dr.  Liverman.  Let  me  provide  that  for  the  record.  I am  sure  it’s 
in  the  record  that  you  have,  but  it’s  too  voluminous  to  find  it 
easily. 

Mr.  Rogers.  Yes;  if  you  would. 

Dr.  Liverman.  Thank  you. 

[The  information  referred  to  follows:] 

Mrs.  Tompkins  was  selected  as  chief  investigator  by  Dr.  C.  C.  Lushbaugh. 

Mr.  Rogers.  Now,  let  me  ask  you  this,  Dr.  Liverman,  did  you 
prepare  your  statement,  or  did  you  have  staff  prepare  your  state- 
ment? 

Dr.  Liverman.  In  general,  the  staff  prepares  these  statements. 

Mr.  Rogers.  Yes,  I understand. 

Dr.  Liverman.  Yes,  sir,  in  this  case. 

Mr.  Rogers.  Dtd  you  also  have  your  staff  prepare  your  statement 
for  the  Inspector  General? 

Dr.  Liverman.  My  statement  for  the  Inspector  General  was  by 
direct  interview,  with  no  statements  in  front  of  me. 

Mr.  Rogers.  I see.  This  is  a recollection  of  the  Mancuso  program. 

Dr.  Liverman.  You  are  looking  at  my  memo  written  suraequent 
to  that  meeting? 

Mr. -Rogers.  Yes. 

Dr.  Liverman.  I said  this  is  the  way  I recall  the  matters  as  they 
arose  in  that  time  frame;  I did  that  by  my  own  hand,  on  my  own 
type writer. 

Mr.  Rogers.  And  I notice  you  state  a judgment  by  his  scientific 
peers  that  the  work  should  be  limited,  terminated,  or  another 
investigator  selected  to  be  the  principal  investigator. 

“A  clear  lack  of  publications,  a reluctance  to  initiate  any  analy- 
sis until  all  the  data  were  complete,  even  though  they  said  it  might 
not  have  them  all.”  And  I guess  that  is  a verbatim  statement 
of 

Dr.  Liverman.  Yes,  sir;  it  is. 

Mr.  Rogers.  That’s  why  I wondered  if  your  staff 

Dr.  Liverman.  No;  not  the  staff,  I did  that  myself,  based  on  my 
recollections  of  everything  that  happened.  It  could  be  erroneous, 
but  it’s  my  belief. 

Mr.  Rogers.  Yes;  there  is  a vote.  Dr.  Liverman,  I would  like  for 
you  to  submit  to  the  committee  your  proposed  actions  of  what  you 
plan  to  do  since  we  have  gone  into  this  matter,  what  corrective 
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actions  you  can  take,  what  actions  you  can  take  about  the  staff 
that  misinformed  you,  what  you  would  do  on  the  contract  concern- 
ing the  Mancuso  investigation.  I would  also  like  your  recommenda- 
tions as  to  whether  there  should  be  in-house  studies  on  a matter  as 
sensitive  as  this. 

I would  appreciate  your  furnishing  the  committee  with  this 
within  a week,  if  you  could. 

Dr.  Livkrman.  If  I could  have  a. little  more  time? 

Mr.  Rogers.  Ten  days. 

Dr.  Livbrman.  I nave  extensive  authorization  hearings  next 
week. 

Mr.  Rogers.  Yes,  sir,  we  will  try  to  cooperate  with  you. 

Dr.  Liverman.  I will  work  with  your  staff  on  this  issue. 

Mr.  Rogrr8.  All  right  now,  if  you  would  let  us  have  your  report, 
Mr.  Inspector  General,  as  soon  as  possible,  the  original  draft  and 
the  final  draft. 

Also  we  may  have  to  call  you  back  and  we  will  be  in  touch  on 
that.  We  appreciate  your  patience  with  the  committee,  and  thank 
you  for  being  here. 

We  will  not  go*  into  further  matters  at  this  time  because  we  have 
other  witnesses  waiting  so  we  will  have  to  call  you  back  and 
arrange  a time. 

Dr.  Liverman.  Am  I free  to  go  today? 

Mr.  Rogers.  Certainly. 

Dr.  Liverman.  Thank  you. 

Mr.  Rogers.  And  thank  you  for  the  others  presence  here  as  well, 
and,  Dr.  Marks,  thank  you  for  being  here. 

Dr.  Marks.  Thank  you. 

Mr.  Rogers.  Thank  you. 

Dr.  Liverman.  Thank  you. 

We  will  recess  until  2 p.m. 

[Whereupon  at  1:15  p.m.  a recess  was  taken  to  reconvene  at  2 
p.m.  the  same  day.] 

AFTER  RECESS 

[The  subcommittee  reconvened  at  2:30  p.m.,  Hon.  Paul  G.  Rogers 
presiding.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

Our  next  witnesses  will  be  Dr.  Edythalena  Tompkins,  chief  epide- 
miologist, and  Dr.  C.  C.  Lushbaugh,  chief  of  the  medical  health 
services,  medical  division,  Oak  Ridge  Associated  Universities. 

We  welcome  you  to  the  committee.  We  appreciate  your  presence. 
The  committee  will  be  pleased  to  receive  any  comments  you  may 
decide  to  make. 

STATEMENTS  OF  C.  C.  LUSHBAUGH,  M.D.,  PH.  D.,  CHIEF,  MEDI- 
CAL HEALTH  SERVICES,  MEDICAL  DIVISION,  OAK  RIDGE  AS- 
SOCIATED UNIVERSITIES,  ACCOMPANIED  BY  EDYTHALENA 

TOMPKINS,  CHIEF  EPIDEMIOLOGIST,  MEDICAL  DIVISION, 

OAK  RIDGE  ASSOCIATED  UNIVERSITIES;  AND  PAUL  TOMP- 
KINS, FORMER  EXECUTIVE  DIRECTOR,  FEDERAL  RADIATION 

COUNCIL 

Dr.  Lushbaugh.  My  name  is  Clarence  Lushbaugh.  I am  a physi- 
cian trained  at  the  University  of  Chicago,  trained  in  pathology 
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with  a Ph.  D.  in  that  field.  I have  worked  at  three  institutions  in 
my  lifetime:  University  of  Chicago  for  11  years;  Los  Alamos  Scien- 
tific Laboratory,  where  I was  head  of  experimental  pathology  and 
also  chief  of  laboratories  at  the  Los  Alamos  Medical  Center  Hospi- 
tal for  15  veers;  the  Oak  Ridge  Associated  Universities  where  I 
went  in  1963.  At  ORAU  I became  principal  investigator  for  a 
special  study  for  the  NASA  manned  s|>ace  program  where  we  were 
trying  to  establish  human  radio  biological  data.  We  studied  masses 
of  clinical  data  from  irradiated  persons  and  patients,  trying  to 
establish  safe  career  doses  for  astronauts. 

This  program  went  on  for  about  10  years  and  gave  us  some 
expertise  in  the  handling  of  large  masses  of  data.  This,  I think,  was 
one  of  the  reasons  for  ERDA  selecting  us  as  one  of  the  outfits  that 
might  be  able  to  carry  on  the  health  and  mortality  program. 

I think  that  Dr.  Hutchins  yesterday  said  it  very  well  when  he 
said  that  one  of  the  problems  with  the  kind  of  program  that  we  are 
discussing  here  today  is  finding  a group  of  persons  who  will  deal 
with  large  amounts  of  very  complicated  data  that  takes  long  years 
to  develop  and  to  publish  the  results;  and  that  the  real  problem  is 
that  most  universities  and  university  staffs  where*  they  have  the 
publiBh-or-perish  burden  on  their  backs  can't  really  afford  to  do 
this  kind  of  work.  So  ERDA  and  other  establishments  need  to  have 
laboratories  that  can  do  this  kind  of  task.  This  is  the  sort  of  thing 
that  Oak  Ridge  Associated  Universities  has  pioneered  in  since 
1946. 

It  is  also  a fact  that  the  Oak  Ridge  Associated  Universities 
differs  from  most  of  the  in-house  ERDA  laboratories  in  that  it  is 
under  the  direction  of  a board  of  directors  which  is  elected  by  a 
council  of  representatives  from  the  45  sponsoring  universities. 
These  councilmen  actually  come  and  give  us  peer  overview  on  a 
yearly  basis  and  select  their  own  medical  review  committees. 

We  have  another  peer  review  committee  in  addition  to  that  from 
those  universities.  This  scientific  peer  review  committee  reviews 
the  medical  sciences  programs,  also  on  an  annual  basis.  This  is  a 
committee  made  up  of  a five  academicians.  Dr.  William  Stone,  from 
the  University  of  Wisconsin,  is  the  head  of  our  scientific  peer 
review  committee.  We  have  Dr.  George  Hutchins,  who  is  here  as  a 
witness  before  your  committee  as  a member  of  our  peer  review 
committee.  He  is  our  epidemiologist  on  this  committee. 

I became  the  medical  staff  chief  at  ORAU  in  the  spring  of  1975 
and  became  the  permanent  chairman  in  the  summer  of  1975. 1 was 
told  about  the  imminent  changes  that  were  being  considered  in  the 
health  and  mortality  program  by  the  Government.  One  of  the 
programs  that  seemed  to  fit  our  expertise  was  the  establishment  of 
a radiation  emergency  assistance  center  and  training  site  (REAC/ 
TS).  I was  put  in  charge  of  developing  thisprogram.  It  was  a 2Vi- 
year  effort  on  my  part  to  establish  kEAC/TS. 

One  of  the  programs  in  the  REAC/TS  program  was  the  establish- 
ment of  a study  to  follow  up  all  the  persons  who  hadf  been  involved 
inadvertently  m radiation  overexposures- in  the  United  States.  So 
this  is  a clinical  epidemiological  program  that  I am  in  charge  of. 

So  when  the  events  occurred  that  you  have  heard,  I was  told  to 
search  around  for  somebody  with  stature  who  could  carry  on  this 
program  for  me.  Because  although  pathologists  think  they  are 
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epidemiologists,  they  really  are  not.  I am  a clinical  epidemiologist 
wise  enough  to  realize  the  need  for  a real  epidemiologist.  So,  con- 
sulting my  peers,  many  of  whom  are  on  the  BEIR  Committee,  and 
looking  for  somebody  with  a reputation  to  handle  masses  of  data,  I 
found  there  was  a Mrs.  Tompkins,  then  working  for  EPA,  who  had 
plans  of  changing  her  situation.  She  nad  been  at  HEW/BRH.  She 
was  in  charge  of  radiological  epidemiological  programs  for  EPA; 
had  started  in  that  position  in  1970.  Previously,  she  had  entered 
radiation  epidemiology  in  1962  at  the  Bureau  of  Radiological 
Health,  where  she  conducted  the  studies  on  thyrotoxicosis.  When 
the  Bureau  relinquished  its  responsibilities  for  the  control  of  radi- 
ation in  the  environment  to  EPA,  she  transferred  to  the  EPA  and 
was  placed  in  charge  of  its  radiological  epidemiological  program. 
She  came  very  well  recommended  to  me  by  such  persons  as  Dr. 
John  Storer,  Ur.  Victor  Bond,  Dr.  Saenger,  and  Dr.  Telles,  and  I 
could  go  down  the  line. 

I got  no  bad  vibes  on  this.  In  the  usual  situation  when  you  are 
given  program  guidance  and  told  you  are  going  to  be  in  charge  of  a 
program,  you  are  expected  to  acquire  staff,  find  a principal  investi- 
gator who  can  stand  the  heat  and  do  the  work.  You  present  your 
proposals  and  you  begin. 

So,  in  the  summer  of  1976,  I began  talking  with  Mrs.  Tompkins. 
In  late  1975,  we  had  worked  out  a plan  and  she  came  onboard  in 
May,  I believe,  1976.  The  idea  was  that  she  would  be  on  the  staff 
and  working  with  the  program  in  order  to  have  an  orderly  transi- 
tional period  and  the  so-called  Mancuso  project  would  be  gradually 
phased  into  our  activities.  When  the  transitional  period  was  over 
on  July  31,  1977,  we  took  over  the  responsibility  for  the  operation 
of  the  ERDA  health  and  mortality  study  under  Mrs.  Tompkins' 
guidance. 

Mr.  Rogers.  Thank  you. 

Mrs.  Tompkins. 

Mrs.  Tompkins.  I think  Dr.  Lushbaugh  covered  everything,  Mr. 
Rogers. 

Mr.  Rogers.  All  right.  We  may  have  a few  questions. 

Dr.  Carter. 

Mr.  Carter.  What  is  your  view  on  the  health  risks  of  exposure  to 
low-level  ionizing  radiation? 

Dr.  Lushbaugh.  Are  you  asking  me? 

Mr.  Carter.  Yes. 

Dr.  Lushbaugh.  I think  that  exposure  to  radiation  is  a risk.  I 
think  it  is  a risk  at  all  levels.  My  special  expertise,  however,  has 
been  in  evaluating  risks  from  the  high  doses  of  radiation.  I am  not 
an  expert  in  low-level  radiation.  In  late  effects  I am  only  experi- 
enced insofar  as  I direct  our  followup  program  of  radiation  accident 
victims,  most  of  whom  have  been  exposed  to  rather  substantial 
doses. 

Mr.  Carter.  What  would  happen  to  a person  exposed  to  500  rem 
of  radiation? 

Dr.  Lushbaugh.  That  is  a little  more  than  the  LD-50  for  man. 
Without  good  clinical  support,  it  would  be  a one  out  of  two  chances 
of  his  getting  a fatal 

Mr.  Carter.  Do  you  think  he  would  have  one  out  of  two  chances? 

Dr.  Lushbaugh.  Right. 
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Mr.  Carter.  What  about  300  rem? 

Dr.  Lu8hbaugh.  If  you  are  speaking  of  bone  marrow  doses?  This 
is  1 bone  marrow  dose  of  300  rem  within  1 week? 

Mr.  Carter.  I am  speaking  of  a whole  body  dose,  not  to  particu- 
lar bone  marrow. 

Dr.  Lushbaugh.  A person  so  exposed,  would,  I would  say,  have  a. 
pretty  fair  chance  of  surviving  _if  he  had  good,  clean,  supportive 
medical  care. 

Mr.  Carter.  What  are  the  symptoms  of  radiation  sickness,  say 
from  a dose  of  100  rem? 

Dr.  Lushbaugh.  At  that  dose,  you  usually  lose  your  appetite. 
This  is  followed  by  nausea  and  then  you  may  or  may  not  have 
vomiting.  At  about  200  rad  or  rem,  1 out  of  2 persons  will  vomit.  At 
the  dose  you  suggested  (100  rem)  there  is  a lesser  probability  of 
going  so  far  as  vomitting. 

Mr.  Carter.  What  about  nosebleed? 

Dr.  Lushbaugh.  Nosebleed  occurs  in  the  so-called  agranulocytic 
angina  that  occurs  with  radiation  exposure  at  the  lethal  level.  It  is 
one  of  the  signs  we  saw  in  the  Hirosnima-Nagasaki  persons.  It  was 
used  as  one  of  the  very  important  end  points  to  decide  whether  a 
person  had  received  a significant  dose. 

Mr.  Carter.  We  saw  that  also  in  “Smoky.”  What  research  have 
you  done  with  respect  to  the  question  of  tne  effects  of  the  health 
risk  of  ionizing  radiation? 

Dr.  Lushbaugh.  I am  an  expert  in  large  doses  of  radiation  and 
their  late  effects.  I was  trying  to  determine  in  our  NASA  studies 
whether  or  not  man  would  be  able  to  repair  a dose  of  radiation  to 
his  bone  marrow  that  occurred  in  an  8-day  period.  My  focus  at  that 
time,  again  on  an  in-house  project  for  NASA,  was  the  Moon  trip  up 
to  the  Moon  and  back.  This  was  supposed  to  involve  a week  to  8 
days.  The  question  was,  if  one  was  going  to  get  a small  dose  of 
radiation  during  that  time,  do  we  use  single  exposure  data  as  our 
criteria  to  predict  the  damage  that  man  was  going  to  have  to 
repair.  So  we  examined  some  3,000  medical  records  of  persons  with 
various  kinds  of  leukemias  that  received  radiation  in  order  to  treat 
their  diseases  to  see  whether  or  not  protracted  or  fractionated 
radiation  was  reacted  to  differently  by  the  marrow  or  not.  We 
found  that  man  does  not  repair  bone  marrow  deunage  in  a week, 
but  in  that  time  freune  he  does  repair  the  damage  that  causes  him 
to  have  nausea  emd  vomiting. 

Mr.  Carter.  He  does  not  repair  the  bone  marrow  in  a week? 

Dr.  Lushbaugh.  Not  in  1 week.  It  was  my  specific  task  to  discov- 
er that. 

Mr.  Carter.  What  was  the  second? 

Dr.  Lushbaugh.  Even  though  he  did  not  repair  the  damage  to 
his  marrow,  somehow  or  other  he  did  repair  his  damage  to  the 
gastrointestinal  apparatus  which  caused  him  to  have  nausea  and 
vomiting. 

Mr.  Carter.  What  research  have  you  done  in  this  area,  Dr. 
Tompkins? 

Mrs.  Tompkins.  My  primary  work  in  this  area  was  with  the 
Bureau  of  Radiological  Health  starting  in  1962,  when  I joined  the 
study  which  had  just  started  on  the  long-term  followup  of  individ- 
uals who  had  been  treated  for  hyperthyroidism,  people  who  had 
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been  treated  with  radiation,  people  who  had  been  treated  with 
surgery,  and  people  who  had  been  treated  with  drugs. 

Mr.  Carter.  Iodine-131? 

Mrs.  Tompkins.  Yds. 

I became  director  of  the  program  and  continued  as  director  of 
the  program  until  the  final  writeup  in  1972. 

Mr.  Carter.  What  were  your  findings? 

Mrs.  Tompkins.  The  study  was  designed  to  test  for  an  increased 
risk  of  leukemia  in  patients  treated  with  radioactive  iodine,  as 
compared  with  patients  who  were  not  treated  for  the  same  disease, 
without  radioactivity.  We  found  no  increased  risk  of  leukemia  in 
the  population  we  studied. 

Mr.  Carter.  With  radioactive  iodine? 

Mrs.  Tompkins.  That  is  right. 

Mr.  Carter.  How  many  cases  did  you  check? 

Mrs.  Tompkins.  22,000. 

Mr.  Carter.  In  the  cases  treated  with  iodine-131,  you  found  no 
increase  of  any  type  of  cancerous  tumor? 

Mrs.  Tompkins.  I am  sorry,  that  is  not  true.  We  only  looked  at 
leukemia.  That  was  what  the  study  was  designed  to  test. 

Mr.  Carter.  You  found  it  did  not  cause  leukemia;  is  that  what 
you  are  saying? 

Mrs.  Tompkins.  Yes. 

Mr.  Carter.  I will  accept  that. 

Mrs.  Tompkins.  Wait  a minute.  We  did  not  say  it  did  not  cause 
leukemia.  We  said  in  the  population  we  investigated,  we  saw  no 
increased  risk. 

Mr.  Carter.  Of  leukemia? 

Mrs.  Tompkins.  Correct. 

Mr.  Carter.  Did  you  find  any  increased  risk  of  any  other  cancer? 

Mrs.  Tompkins.  We  published  an  observational  paper  on  the 
findings  on  thyroid  cancer.  The  study  was  not  designed  to  test  for 
an  increased  risk  of  thyroid  cancer.  We  could  not  talk  about  thy- 
roid cancer  in  terms  of  risk. 

Mr.  Carter.  I did-not  understand.  Will  you  speak  just  a little 
louder  into  the  mike. 

Mrs.  Tompkins.  We  published  an  observational  paper  on  the 
findings  on  thyroid  cancer -in-this-population.  The  study  was  not 
designed  to  test  the  hypothesis  of  an  increased  risk  of  thyroid 
cancer  and  no  risk  assessment  was  made. 

Mr.  Carter.  Are  you  aware  of  the  study  involved  in  the  children 
of  Rongelap  Islanders? 

Mrs.  Tompkins.  Yes;  I am. 

Mr.  Carter.  These  19  children  received  an  estimated  dose  of  500 
to  1,400  rad  from  the  iodine-131  in  the  fallout. 

Mrs.  Tompkins.  That  io  right. 

Mr.  Carter.  You  know  these  doses  are  well  within  the  range  of 
some  thyroid  procedures  that  have  been  used  in  the  United  States? 

Mrs.  Tompkins.  That  is  correct. 

Mr.  Carter.  I believe  that  17  of  these  children  receiving  iodine- 
131  in  fallout  developed  thyroid  lesions  which  were  surgically  re- 
moved. Two  of  them  were  dwarfed  for  life.  What  comment  do  you 
have  on  this  study,  Dr.  Tompkins? 

Mrs.  Tompkins.  Those  are  the  findings  of  the  study. 
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Mr.  Carter.  Pardon? 

Mrs.  Tompkins,  TOose  are  the  findings  of  the  study. 

What  kind  of  comment  do  you  want? 

Mr.  Carter.  The  study  of  the  Rongelap  children  appears  to  con- 
tradict the  findings  of  your  study.  How  long  was  your  followup 
study? 

Mrs.  Tompkins.  The  first  patients  were  treated  in  1946  when 
iodine-131  became  available.  The  last  patients  enrolled  in  the  study 
were  treated  in  1964.  They  were  all  followed  to  1968. 

Mr.  Carter.  Was  this  long  enough  for  the  incubation  period  for 
leukemia? 

Mrs.  Tompkins.  Yes,  sir,  it  was. 

Mr.  Carter.  Do  you  believe  there  is  a safe  level  of  exposure  to 
ionizing  radiation? 

Mrs.  Tompkins.  No,  sir. 

Mr.  Carter.  How  do  you  account  for  your  findings  then  if  you 
knew  ionizing  radiation  or  iodine-131  has  no  bad  effects? 

Mrs.  Tompkins.  Sir,  I did  not  say  there  were  no  bad  effects.  I did 
a research  study.  The  findings  were  as  they  were.  I could  not 
create  cases  of  leukemia  and  I could  not  subtract  them.  That  is 
what  the  study  found. 

Mr.  Carter.  During  your  husband’s  tenure  as  Executive  Director 
of  the  Federal  Radiation  Council,  were  the  standards  changed? 

Mrs.  Tompkins.  I don’t  know. 

Mr.  Carter.  I believe  they  were  increased  20  times  upward  of 
the  amount  of  radioactivity  that  would  be  permitted  in  the  envi- 
ronment in  the  event  of  a leak  from  an  underground  test  or  from 
an  accidental  release  from  a nuclear  reactor.  Do  you  disagree? 

Mrs.  Tompkins.  I have  no  knowledge,  sir. 

Mr.  Carter.  What  are  your  current  research  responsibilities?. 

Mrs.  Tompkins.  Developing  an  epidemiology  program  at  Oak 
Ridge  Associated  Universities. 

Mr.  Carter.  If  the  Mancuso  findings  are  correct,  what  implica- 
tions would  that  have  for  your  own  research  and  your  own  views 
on  the  risks  of  low-level  radiation? 

Mrs.  Tompkins.  I don’t  know  that  it  would  affect  my  own  re- 
search at  all. 

Mr.  Carter.  Ma'am? 

Mrs.  Tompkins.  The  research  method,  sir,  is  to  repeat  in  differ- 
ent populations  under  different  exposure  situations  studies  to  de- 
termine consistency.  Certainly  you  would  want  to  look  at  the  Oak 
Ridge  population  to  determine  if  it  had  the.  same  findings  as  those 
which  have  been  suggested  for  the  Hanford  population. 

Mr.  Carter.  You  have  been  at  Oak  Ridge  now  how  long? 

Mrs.  Tompkins.  Since  May  of  1976. 

Mr.  Carter.  What  have  been  you  duties  since  you  have  been 
there? 

Mrs.  Tompkins.  To  establish  an  epidemiology  program. 

Mr.  Carter.  To  establish  it? 

Mrs.  Tompkins.  Yes. 

Mr.  Carter.  Has  it  been  established? 

Mrs-  Tompkins.  I believe  it  is  well  on  its  way,  yes. 

Mr.  Carter.  When  did  it  get  well  on  its  way? 
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Mrs.  Tompkins.  We  have  just  completed  our  first  study  which 
has  been  underway  over  the  past  year. 

Mr.  Carter.  You  have  completed  your  first  study? 

Mrs.  Tompkins.  Yes. 

Mr.  Carter.  Your  findings  were  negative? 

Mrs.  Tompkins.  They  happened  to  be  negative,  yes,  sir. 

Mr.  Carter.  I expect  that  had  exactly 

Mrs.  Tompkins.  It  was  not  a study  of  radiation,  sir. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Dr.  Lushbaugh.  That  study  was  a study  on  nickel  workers. 

Mr.  Rogers.  Let  me  ask  this,  if  I may.  How  many  people  would 
you  say  are  employed  at  Oak  Ridge  Associated  Universities? 

Dr.  Lushbaugh.  There  are  approximately  350  employees  in  that 
institution.  There  are  80  on  my  staff. 

Mr.  Rogers.  And  what  are  your  particular  duties  now? 

Dr.  Lushbaugh.  Chairman  of  the  Medical  Health  Sciences  Divi- 
sion where  we  have  five  major  programs. 

Mr.  Rogers.  You  are  funded  how? 

Dr.  Lushbaugh.  One-third  of  our  funds  come  from  NIH,  Ameri- 
can Cancer  Society,  Damon  Runyon  funds,  et  cetera,  and  two-thirds 
of  our  funds  come  through  a contract  with  DOE. 

Mr.  Carter.  What  are  the  studies  you  are  doing  on  cancer  for 
the  Damon  Runyon  Fund? 

Dr.  Lushbaugh.  One  of  these  studies  is  lipid  biochemistry,  an- 
other is  thrombocytopenic  purpura.  We  also  have  a study  in  bio- 
chemistry which  investigates  the  way  various  analogues  can  be  put 
into  cell  membranes  that  alter  the  cell’s  resistance  to  the  various 
kinds  of  carcinogens  coming  from  the  coal  liquefaction  process  and 
effluents  of  that  sort.  We  have  a cytogenetic  study  of  sister  chroma- 
tid'exchanges  in  persons  who  are  exposed  to  radiation  and  coke 
oven  workers  who  were  "exposed  to  large  levels  of  PNA’s. 

Mr.  Carter.  What  are  main  studies  for  the  cancer  fund? 

Dr.  Lushbaugh.  We  also  have  one  concerned  with  colon  cancer 
on  marmosets.  We  have  one  of  the  three  research  colonies  of  mar- 
moset monkeys  in  the  United  States. 

Mr.  Carter.  What  about  human  epidemiological  studies  of  the 
health  effects  of  radiation? 

Dr.  Lushbaugh.  One  that  I call  a clinical  epidemiological  study, 
is  a followup  program  we  do  in  conjunction  with  NRC  of  all  per- 
sons who  are  involved  in  radiation  incidents  and  radiation  acci- 
dents, so  that  we  identify  these  persons,  find  out  where  they  are 
and  we  continue  their  long-range  study  as  long  as  we  can.  Some  of 
these  persons  were  enlisted  in  the  program  by  an  accident  that 
occurred  in  1945.  We  followed  some  of  those  persons  who  were  still 
in  the  program  30  years  following  their  survival. 

Mr.  Rogers.  Were  any  affected  by  low-level  or  high-level  radi- 
ation, that  you  looked  at? 

Dr.  Lushbaugh.  In  some  of  these  accidents,  the  high-level  per- 
sons died  in  the  accident.  The  low-exposure  persons  are  the  ones 
who  have  survived  since  that  time.  Some  of  those  persons  have  now 
iust  begun  to  be  ill.  One  of  them  was  57  in  1945.  He  died  at  age  87, 
last  year  in  Illinois.  I don’t  know  whether  he  had  any  life  shorten- 
ing. Perhaps  he  did.  But  he  didn’t  die  of  any  acute  effects.  He  is 
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the  oldest  man  that  we  have  in  the  program'  and  the  individual 
who  survived  the  longest. 

Mr.  Cartbr.  Who  is  the  youngest? 

Dr.  Lushbaugh.  Another  young  man  in  the  accident  who  preced- 
ed him  came  to  light  several  years  ago  in  Columbus,  Ohio,  with  an 
acute  myelogenous  leukemia.  You  might  be  interested  to  know  that 
when  we  sent  our  cytogenetic  team  to  review  his  case,  we  found  he 
still  had  persistent  chromosome  lesions  from  his  original  accident. 
He  had  two  strand  breaks,  which  is-typical  of  neutron  exposures. 

- While  these  were  in  his  lymphocytes,  ne  had  typical  cytogenetic 
lesions  of  leukemia  in  his  marrow  cells. 

When  asked  by  the  Veterans  Administration  investigator  wheth- 
er I could  say  that  this  man’s  leukemia  was  not  caused  by  his 
exposure,  I was  able  to  say  I could  not  say  that.  So,  the  Veterans 
Administration  has  been  taking  good  care  of  that  man  ever  since, 
and,  I believe,  I heard  the  other  day  he  is  in  his  fourth  remission 
and  there  wasn't  any  problem.  I learned  on  February  28, 1978,  that 
this  man  died  on  January  29,  1978. 

Mr.  Rogers.  Have  you  had  any  other,  in  your  studies  there,  have 
you  had  any  people  with  lowdevel  radiation  and  has  there  been 
any  showing  of  cancer  or  not? 

Dr.  Lushbauoh.  The  kind  of  persons  that  we  usually  see  in  this 
program  are  persons  who  are  in  their  careers,  like  nuclear  medical 
personnel,  radiographers;  people  like  that.  These  people  often  get 
burns  on  their  hands;  they  may  get  some  contamination,  or  some- 
thing of  this  sort.  A lot  of  these  persons  have  not  been  in  the 
program  long  enough  for  us  to  know  whether  they  have  any  long- 
term deleterious  effects  or  not. 

Mr.  Carter.  Has  any  leukemia  developed  in  any  of  that  group  at 
all? 

Dr.  Lushbaugh.  In  the  radiation  accidents  I know  of,  there  have 
been  two  cases  of  leukemia.  One  was  a case  of  leukemia  that 
developed  in  what  we  call  the  Los  Alamos  No.  2 accident.  He  died 
at  Brookhaven  National  Laboratory  some  years  ago.  The  other  one 
was  this  other  man  I just  told  you  of  who  showed  up  several  years 
ago  in  Columbus,  Ohio. 

Mr.  Rogers.  Now  what  is  the  amount  of  the  funding?  You  say 
two-thirds  from 

Dr.  Lushbaugh.  My  total  funding  is  approximately  a $3  million 
program. 

Mr.  Carter.  So  about  two-thirds  of  that  is  from 

Dr.  Lushbaugh.  ERDA,  DOE. 

Mr.  Rogers.  And  the  rest  from  Cancer.  You  sustain  how  may 
people  on  the  $3  million? 

Dr.  Lushbaugh.  I say  we  have  80  persons.  That  includes  custo- 
dians, typists,  et  cetera. 

Mr.  Rooer8.  What  would  you  say  is  the  total  budget  of  the  full 
activity? 

Dr.  Lushbaugh.  Of  the  Oak  Ridge  Associated  Universities? 

Mr.  Rogers.  Yes. 

Dr.  Lushbaugh.  For  the  first  time,  it  went  over  $11  million  this 
year.  So  it  is  about  at  $12  million. 

Mr.  Rogers.  Is  that  funding  pattern  basically  the  same? 

Dr.  Lushbaugh.  I would  say  it  is  basically  the  same. 
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Mr.  Rogers.  Now  what  do  you  do  about  peer  review  of  the 
research  programs  at  ORAU? 

Dr.  Lushbaugh.  As  I say,  our  program  is  annually  peer  reviewed 
by  a special  advisory  committee  which  answers  directly  to  the 
board  of  directors  who  are  elected  by  the  representatives  of  the  45 
member  universities. 

Mr.  Rogers.  Which  ones  do  you  select  to  appoint? 

Dr.  Lushbaugh.  We  don't  select  them. 

Mr.  Rogers.  How  do  they  decide  that?  Do  they  draw  straws? 

Dr.  Lushbaugh.  We  nominate,  but  we  nominate  groups  of  per- 
sons. If  we  have  an  immunology  program,  we  have  the  PI  in 
immunology  suggest  a list  of  persons.  The  board  has  a special 
advisory  committee  of  the  council  that  also  helps  them  in  their 
selection. 

Mr.  Rogers.  Who  first  contacted  you  about  doing  the  study  at 
Oak  Ridge  as  a followup  to  the  Mancuso  study? 

Dr.  Lushbaugh.  The  first  information  that  we  would  call  pro- 
gram guidance,  I would  get  from  Dr.  Sidney  Marks  of  ERDA. 

Mr.  Rogers.  Dr.  Marks  was  the  one  who  asked  you  to  come  in 
and  consider  taking  over? 

Dr.  Lushbaugh.  Right. 

Mr.  Rogers.  When  was  that  done? 

Dr.  Lushbaugh.  That  would  have  been  done  after  I became  the 
chairman,  so  it  was  in  the  spring  of  1975,  or  June  of  1975  when  I 
became  the  permanent  chairman. 

Mr.  Rogers.  Did  they  ask  you  to  submit  any  protocol,  or  the  way 
the  study  would  be  done,  or  the  name  of  the  person  who  would  be 
your  chief  investigator? 

Dr.  Lushbaugh.  As  far  as  I understood  it,  the  protocol,  the 
various  sites,  and  the  whole  study  which  had  been  in  place  for  so 
many  years,  roughly  12  years  at  that  time,  had  been  selected  by 
ERDA  for  these  epidemiological  studies  had  already  been  estab- 
lished. The  data  was  in  the  process  of  being  collected.  The  big 
computers  at  Oak  Ridge  had  already  been  selected  as  the  place 
where  these  data  were  going  to  be  stored,  collated,  massaged,  and 
put  out  in  various  forms. 

There  was  a team  intact  at  that  time,  and  the  same  team  is  still 
intact  and  it  runs  what  is  called  the  computer  technology  center, 
which  is  operated  by  the  Union  Carbide  Nuclear  Co.  This  group 
had  always  received  guidance  directly  from  the  University  of  Pitts- 
burgh project  grant.  The  moneys,  however,  I believe  went  from 
Oak  Ridge  operations  to  the  Union  Carbide  Co. 

What  I am  trying  to  say  is  that  there  were  a lot  of  pieces  of  the 
whole  product  that  were  rather  firmly  established,  so  that  the 
program  was  merely  transferred,  as  happens  when  you  have  a 
different  person  in  cnarge  and  you  have  a different  principal  inves- 
tigator. The  principal  investigator,  for  a long  time  on  the  ERDA 
health  and  mortality  study,  of  course,  was  Barkov  Sanders,  who 
was  the  data  analyst. 

Mr.  Rogers.  On  which  study  was  that  now?  Did  you  say  Sanders 
was  in  charge  of  the  program  before  Dr.  Mancuso? 

Dr.  Lushbaugh.  No.  He  was  doing  activities  of  the  kind  I would 
call  principal  investigator-type  activities.  This,  of  course,  is  only  my 
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own  idea  from  reading  progress  reports  and  familiarizing  myself  ' 
with  the  history  of  the  project. 

There  is  no  question  about  the  fact  that  Dr.  Mancuso  was  the 
person  in  charge,  and  that  he  has  now  hired  Dr.  Alice  Stewart  to 
be  his  data  analyzer.  I would  consider  Dr.  Alice  Stewart  his  princi- 
pal investigator  at  the  moment,  just  as  I consider  Mrs.  Tompkins  to 
be  my  principal  investigator  at  the  moment. 

Mr.  Rogers.  Then  you  are  the  contractor  with  the  DOE  to  carry 
on  this  study? 

Dr.  Lushbaugh.  No.  It  would  be  Oak  Ridge  Associated  Universi- 
ties who  would  be  the  contractor.  I would  be  directed  by  my  super- 
visor at  Oak  Ridge  Associated  Universities,  Dr.  Philip  Johnson, 
executive  director,  to  be  in  charge  of  this  program  and  see  that  it 
was  carried  out.  I would,  therefore,  hire,  as  I have  been  doing, 
competent  people  to  carry  out  this  task  which  has  been  assigned  to 
me. 

Mr.  Rogers.  You  have  selected  Dr.  Tompkins  to  be  chief  investi- 
gator? 

Dr.  Lushbaugh.  Yes;  I have. 

Mr.  Rogers.  You  selected  her  in  May  of  1976? 

Dr.  Lushbaugh.  She  came  to  work  permanently  with  me  in  May 
of  1976.  In  December  of  1975,  she  was  a consultant  to  me,  because 
we  had  to  hire  young  statisticians  and  other  staff.  We  have  one 
statistician  from  the  University  of  Florida  and  the  other  one  from 
Johns  Hopkins  University  to  help  us  with  the  important  statistics 
that  are  necessary  to  run  this  program. 

Mr.  Rogers.  How  many  people  will  be  working  on  the  program, 
then? 

Dr.  Lushbaugh.  As  I see  it,  at  the  present  time  there  are  three 
professional  staff.  We  have  one  other  staffer  that  we  think  we  will 
be  hiring  in  the  next  year  or  so.  This  will  be  a young  epidemiolo- 
gist to  provide  some  continuity  in  the  program,  so  if  something 
should  happen  to  me  or  Mrs.  Tompkins,  there  would  be  someone  to 
carry  on  the  project. 

Mr.  Rogers.  Had  any  work  been  done  at  all  at  Oak  Ridge  on  the 
Mancuso  study  prior  to  your  taking  over? 

Dr.  Lushbaugh.  There  was  a group  of  people  from  the  Univer- 
sity of  Pittsburgh  working  at  Oak  Ridge  doing  death  certificate 
- retrieval  and  sorting  which  operated  in  ORAU  buildings  but  not 
under  our  direction. 

Mr.  Rogers.  Was  that  part  of  the  Mancuso  operation? 

Dr.  Lushbaugh.  Yes,  although  we  had  nothing  to  do  with  it. 

Mr.  Rogers.  You  had  not  done  the  study,  then? 

Dr.  Lushbaugh.  That  had  been  going  on  for  a long  time. 

Mr.  Rogers.  Do  you  know  any  of  the  results  of  that  study? 

Dr.  Lushbaugh.  The  only  result  I know  is  that  the  Oak  Ridge 
data  base  is  far  from  being  complete  and  ready  to  be  analyzed.  I 
believe  as  far  as  I understand  it,  it  is  still  in  tne  gathering  phase 
and  the  death  certificate  retrievals  are  up  to  about  78  to  80  percent 
of  persons  that  we  know  have  died  since  1950.  That  is  one  of  the 
difficult  tasks,  of  course. 

Mr.  Rogers.  You  were  aware  in  the  summer  of  1975,  that  you 
would  be  expected  to  take  over  in  July  of  1977? 
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Dr.  Lushbaugh.  Yes,  sir,  I knew  that  August  1,  1977,  was  the 
date  I was  supposed  to  take  over. 

Mr.  Rogers.  August  1 would  be  the  day  you  would  take  over? 

Dr.  Lushbauoh.  That  is  right. 

Mr.  Rogers.  Did  you  submit  a protocol  or  anything  to  DOE 
before  the  date  of  August  1? 

Dr.  Lushbaugh.  Yes.  You  see,  the  whole  funding  process  in  this 
situation  going  through  OMB,  the  Presidential  budget  and  the  like, 
takes  about  2 years.  So,  when  you  have  program  guidance  like  this 
which  says  August  1,  1977,  it  means  that  your  program  proposal 
which  you  prepare  in,  say,  the  spring  of  1975  when  you  would  hand 
it  in,  would  be  talking  about  things  that  you  would  be  doing  in 
1977.  So,  your  next  proposal  which  is  submitted  in  the  following 
spring-—  in  1976 — now  updates  the  1975  one  and  you  begin  to  pass 
this  budget  information  and  proposals  that  are  based  on  the  pro- 
grams that  you  suggest  in  your  1976  proposals.  Schedule  189  level 
proposals  are  presently  being  used  by  DOE  to  prepare  the  Presi- 
dential budget,  which  is  now  in  process  for  1980.  So,  the  answer  is 
yes.  So  we  were  submitting  proposals  at  this  time  at  what  we  call 
the  189  level.  These  report  the  progress  of  the  year  you  are  putting 
it  in,  the  proposal  for  what  you  are  going  to  do  in  the  immediate 
year  to  follow  and  the  proposal  for  the  year  following  that  which  is 
where  the  advance  funding  is  taken  care  of. 

Mr.  Rogers.  Are  these  more  budget  figures  rather  than  actual 
scientific  protocols? 

Dr.  Lushbaugh.  No.  They  contain  scientific  proposals.  Your 
budget  is  based  on  what  you  say  you  are  going  to  do,  how  many 
man-years  are  required,  and  that  sort  of  thing. 

Mr.  Rogers.  Could  you  furnish  those  papers  that  you  submitted 
to  the  committee? 

Dr.  Lushbaugh.  I am  sure  we  could. 

Mr.  Rogers.  That  would  be  very  helpful,  thank  you. 

[The  material  referred  to  may  be  found  in  the  subcommittee  file.] 

Mr.  Rogers.  Dr.  Tompkins,  you  were  with  EPA  and  did  epidemi- 
ological work. 

Mrs.  Tompkins.  Yes.  I was  chief  of  their  special  pollutant  branch 
in  the  Research  Triangle  Park,  EPA  laboratories. 

Mr.  Rogers.  And  before  that,  whom  were  you  with? 

Mrs.  Tompkins.  With  the  Bureau  of  Radiological  Health. 

Mr.  Rogers.  And  before  that? 

Mrs.  Tompkins.  I was  out  for  a year  being  a housewife.  Before 
that,  I was  with  Stanford  University  Medical  School  conducting  a 
study  on  acute  childhood  leukemia.  I was  there  for1  4 years.  Before 
that,  I was  a student  and  a mother. 

Mr.  Rogers.  What  were  the  conclusions  of  your  childhood  leuke- 
mia study? 

Mrs.  Tompkins.  It  was  a study  designed  very  similar  to  that  of 
the  Oxford  study  in  England.  It  found  an  increased  risk  of  children 
who  had  leukemia  of  having  been  X-rayed  as  compared  to  their 
siblings.  It  did  not  find  the  same  relationship  with  the  other  con- 
trol group  which  were  playmates. 

Mr.  Rogers.  So,  your  final  conclusion  was  that  X-rays 
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Mrs.  Tompkins.  The  final  conclusion  was  that  children  who  had 
leukemia  had  a higher  probability  of  having  received  X-ray  in 
utero  than  their  siblings  who  did  not  have  leukemia. 

Mr.  Rogers.  Which  was  similar  to  the  Stewart  study? 

Mrs.  Tompkins.  Yes,  sir. 

Mr.  Rogers.  Did  you  find  the  same  risk  as  in  the  Stewart  report? 

Mrs.  Tompkins.  I don’t  think  we  ever  calculated  a risk  before  I 
left.  The  risk  calculations  came  up  much  later.  This  was  in  1959, 
1960. 

Mr.  Rogers.  So  you  did  not  draw  a conclusion  as  to  what  the  risk 
was? 

Mrs.  Tompkins.  Understand  that  the  purpose  of  the  study  at  that 
point  was  to  try  to  understand  what  might  be  associated  with 
childhood  leukemia,  going  in  the  other  direction.  Radiation  was  one 
of  the  risks  that  was  looked  at.  There  were  others  which  were 
found  to  be  significant,  also.  But  I assumed  the  interest  of  the 
committee  was  in  the  radiation. 

Mr.  Rogers.  From  what  you  have  done,- do  you  expect  a negative 
result  from  the  analysis  of  Oak  Ridge  workers? 

Mrs.  Tompkins.  I have  no  idea. 

Mr.  Rogers:  You  have  not  really  started  yet? 

Mrs.  Tompkins.  No,  sir.  There  has  been  no  analyses  of  the  Oak 
Ridge  data  at  all. 

Mr.  Rogers.  Did  you  work  for  Dr.  Saenger? 

Mrs.  Tompkins.  No.  In  the  cooperative  thyrotoxicosis  followup 
study,  there  were  27  institutions  that  provided  data.  Dr.  Saenger 
was  the  study  director  for  one  of  these,  the  University  of  Cincin- 
nati. Dr.  Saenger  was  selected  by  the  27  study  directors  to  help 
write  the  paper  on  leukemia.  The  study  directors  felt  it  was  their 
data  and  they  were  not  going  to  depend  on  any  Government 
agency  to  interpret  their  data  by  themselves.  So  they  selected 
members  of  their  group,  the  study  directors,  to  work  with  us  in 
preparing  the  manuscript. 

Mr.  Rogers.  Were  you  familiar  with  his  work  in  the  radiation 
given  to  cancer  patients? 

Mrs.  Tompkins.  I have  become  aware  of  it  since,  certainly. 

Mr.  Rogers.  Giving  whole  body  dose,  I take  it,  is  what  he  did? 

Mrs.  Tompkins.  Yes. 

Mr.  Rogers.  I am  sure  you  would  not  approve  of  that  study? 

Mrs.  Tompkins.  I really  have  no  basis  to  think  about  it.  I have 
read  about  it  in  the  newspapers,  that  is  all.  I have  never  read  the 
protocol  or  anything  else  technical. 

I certainly  would  never  do  it,  if  that  is  what  you  are  asking, -yes, 
sir. 

Mr.  Rogers.  I am  sure  of  that. 

Would  you  agree  with  Dr.  Radford  that  health  effects  are  now 
shown  to  be  more  serious  than  the  1972  BEIR  report  suggested? 

Mrs.  Tompkins.  I think  there  is  little  doubt  that  each  timp  a 
large  review  is  done  you  look  at  the  data  which  is  available  up  to 
that  point  in  time.  The  Japanese  and  the  ankylosing  spondylitic 
patients  are  the  two  groups  which  have  continued  to  be  followed 
over  a long  period  of  time.  The  first  time  it  was  thought  the 
increased  risk  would  be  limited  to  20  years,  then  30  years,  and  now 
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I think  it  will  be  40  years.  So  the  continuing  risk  overtime  obvi- 
ously increases  the  magnitude  of  the  risk. 

Mr.  Rogers.  Is  it  only  a changing  perception  of  risk,  or  new 
scientific  thinking  as  to  the  effect  of  low-level  radiation,  in  which 
there  seems  to  be  some  change  of  scientific  viewpoint? 

Mrs.  Tompkins.  There  is  a mixture,  I think,  between  scientific 
thinking  and  standard  setting  thinking.  You  can  only  evaluate  the 
data  that  you  are  looking  at,  and  what  you  are  looking  at  is 
dependent  on  what  data  are  available.  Certainly  when  the  review- 
ers come  along,  they  try  to  look  at  all  the  available  data.  If  there  is 
more  and  more  data,  certainly  I hope  that  they  are  considering  it 
all,  not  just  part  of  it. 

Mr.  Rogers.  I asked  if  you  agree  with  Dr.  Radford,  with  your 
knowledge,  and  I presume  you  read  the  literature? 

Mrs.  Tompkins.  The  one  he  is.  talking  about  is  not  published  yet. 

Mr.  Rogers.  I think  he  said  that  increased  his  concern  to  such  a 
degree  that  he  would  go  far  below  what  Dr.  Hutchinson  would 
recommend. 

What  I am  asking  is  does  your  review  of  current  literature  lead 
you  to  believe  that  the  health  effects  of  radiation  are  now  shown  to 
be  more  serious  than  the  1972  BEIR  report  suggested?  Or  do  you 
think  that  is  still  the  document  that  we  should  go  by? 

Mrs.  Tompkins.  No,  sir.  Somehow 

Mr.  Rogers.  I do  not  mean  to  try  to  confuse  you.  I am  just  trying 
to  get  your  thoughts;  if  you  think  there  is  a problem  or  there  isn’t. 

Mrs.  Tompkins.  Certainly,  sir,  I have  always  thought  there  was  a 
problem,' or  I wouldn’t  be  in  this  research  field. 

Mr.  Rogers.  What  I am  asking  concerns  the  1972  BEIR  report,  as 
far  as  its  being  the  document  to  prevail  now.  In  other  words,  would 
you  stand  by  that  now?  Would  you  have  a change  of  stahdards  or 
not? 

You  did  not  agree  with  it,  then? 

Mrs.  Tompkins.  That  is  right. 

Mr.  Rogers.  In  what  degree  did  you  think  it  was  too  conservative 
or  too  liberal?  Does  it  relax  the  rules  or  tighten  them  up  too  much 
for  you? 

Mrs.  Tompkins.  It  did  not  make  any  rules. 

Mr.  Rogers.  It  suggested  the  basis  for  some  standards,  didn’t  it? 

Mrs.  Tompkins.  No;  I don’t  think  that  was  the  purpose  of  the 
BEIR  report. 

Mr.  Rogers.  What  was  its  purpose? 

Mrs.  Tompkins.  It  was  to  make  a review  of  the  current  literature 
to  best  estimate  the  risk  associated  with  exposure  to  ionizing  radi- 
ation. 

Mr.  Rogers.  What  did  they  do  on  fallout?  If  they  made  an 
estimate,  it  would  stand  as  a scientific  basis  for  intelligent  judg- 
ment on  the  setting  of  standards. 

Mrs.  Tompkins.  Certainly  it  should  be  used  for  that  purpose,  but 
along  with  other  documents,  I would  hope. 

Mr.  Rogers.  That  is  why  I am  asking  you  if  you  have  knowledge 
of  other  documents,  and  I presume  you  keep  up  with  the  literature 
since  you  are  doing  radiation  studies. 
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Do  you  think  the  1972  BEIR  report  should  prevail  today  or  have 
there  been  studies  which  cause  you  to  think  maybe  there  is  more  of 
a problem  than  even  suggested  there? 

Mrs.  Tompkins.  Certainly  some  of  the  things  which  I have  heard 
in  this  hearing  room  over  the  past  2 weeks  suggest  there  are  some 
very  interesting  findings.  I should  say,  scientifically  interesting 
findings.  I hope  you  understand  what  I mean  by  that. 

Mr. Rogers.  Well,  I am  not  sure. 

Mrs.  Tompkins.  They  should  be  pursued.  They  should  be  pursued 
scientifically,  certainly. 

Mr.  Rogers.  Would  you  let  us  have  your  curriculum  vitae  for  the 
record? 

Dr.  Lushbaugh.  I thought  they  had  been  handed  to  you. 

Mr.  Rogers.  We  have  not  seen  them. 

Dr.  Lushbaugh.  We  sent  them  to  Dr.  Liverman.  Maybe  they  got 
waylaid  at  that  point. 

Mrs.  Tompkins.  I assumed  it  was  part  of  your  request,  for  the 
CV’s,  of  all  the  studies  that  you  requested  2 weeks  ago.  We  will 
send  you  CV's. 

Mr.  Rogers.  We  will  check  it. 

Has  work  actually  begun  now  on  the  new  study? 

Mrs.  Tompkins.  On  the  Oak  Ridge  study? 

Mr.  Rogers.  The  followup  of  the  Mancuso  report  at  Oak  Ridge? 

Mrs.  Tompkins.  Yes. 

Mr.  Rogers.  What  have  you  done? 

Mrs.  Tompkins.  We  have  established  the  operating  procedures 
for  the  central  office  for  death  certificate  retrieval.  We  have  not 
established  procedures  with  social  security  because  the  contract 
has  not  been  signed  and  they  are  unwilling  to  talk  to  us  until  it 
has  been. 

Mr.  Rogers.  You  have  not  yet  signed  the  contract  with  DOE? 

Mrs.  Tompkins.  The  contract  with  social  security,  an  interagency 
agreement  between  DOE  and  the  Social  Security  Administration. 

We  have  been  working  constantly  with  the  computer  technology 
center  which  is  providing  the  computer  support,  developing  the 
programs  which  are  needed  for  analysis,  expectancy,  and  person- 
years  calculations.  All  of  these  computer  programs  are  now  in 
operation.  We  are  working  toward  the  primary  goal,  which  is  to 
edit  all  the  data  which  are  in  the  bank.  The  data  were  gathered, 
abstracted  and  put  onto  tape  and  had  never  been  checked  for 
accuracy,  cross-consistency.  That  is  where  we  are. 

Mr.  Rogers.  Have  you  submitted  your  protocol  to  DOE? 

Dr.  Lushbaugh.  Yes;  the  189  previously  submitted  and  also  one 
which  is  right  now  in  -the  first  phase  and  has  a deadline  for 
submission  of  April  3 of  this  year. 

Mr.  Rogers.  That  will  be  a complete  protocol? 

Dr.  Lushbaugh.  As  complete  as  189  protocols  ever  are. 

Mr.  Rogers.  Which  is  how  complete? 

Dr.  Lushbaugh.  They  are  not  as  complete  as  an  NIH  unsolicited 
proposal.  They  don’t  come  in  with  all  the  documentation  and  all 
the  science  and  history  like  an  NIH  proposal  does. 

Mr.  Rogers.  Should  they? 

Dr.  Lushbaugh.  If  they  should,  I would  sure  have  a hell  of  a job. 
It  would  be  quite  a task  because  quite  a few  are  submitted.  I think 
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the  national  lab  in  Oak  Ridge  submits  over  500,  I believe,  on  an 
annual  basis. 

Mr.  Rogers.  Do  you  have  that  many  projects  going? 

Dr.  Lushbaugh.  I don't  submit  that  many.  I submit  only  10.  Yes; 
there  are  that  many  189  projects  at  the  National  Laboratory. 

Mr.  Rogers.  1,100  with  a budget  of  $11  million? 

Dr.  Lushbaugh.  No;  the  OR  National  Laboratory  is  another 
laboratory  at  Oak  Ridge.  That  is  the  big  laboratory.  There  is  the 
Oak  Ridge  National  Laboratory,  which  is  quite  separate  from  Oak 
Ridge  Associated  Universities. 

Mr.  Rogers.  I was  speaking  of  your  operation. 

Dr.  Lushbaugh.  In  my  division,  I submit  ten  189  proposals. 

Mr.  Rogers.  You  are  a division  of  Oak  Ridge  National  Labora- 
tory? 

Dr.  Lushbaugh.  No;  I am  a division  of  Oak  Ridge  Associated 
Universities,  whicfTis  a $10  million  project.  The  biology  division  at 
Oak  Ridge  National  Laboratory  is  a $17  million  operation.  The 
whole  Oak  Ridge  National  Laboratory,  I believe,  is  something  on 
the  order  of  $170  million.  All  the  proposals  come  in  as  189’s,  you 
see. 

Mr.  Rogers.  Even  though  it  is  a health  effects  study? 

Dr.  Lushbaugh.  Even  though  it  is  a health  effects  study  or  what. 

Mr.  Rogers.  Is  there  much  reason  to  distinguish  between  doing 
health  studies  at  NIH  and  health  studies  done  here  at  DOE? 

Dr.  Lushbaugh.  The  answer  to  that  is  rather  complicated  in  that 
the  studies  that  are  being  submitted  to  NIH  are  unsolicited.  They 
come  in  from  anybody  who  wishes  to  submit  one. 

Mr.  Rogers.  They  are  peer  reviewed;  are  they  not? 

Dr.  Lushbaugh.  Well,  there  is  a peer  review  study  section  where 
they  are  reviewed  on  the  basis  of  scientific  merit,  priorities  are 
assigned  and  the  ones  with  the  highest  priority  get  the  money. 
There  is  a competitive  type  of  competition  for  funding. 

Mr.  Rogers.  Yours  was  already  signed  before  they  saw  the  proto- 
col? 

Dr.  Lushbaugh.  Well,  in  a sense,  yes,  except  they  knew  what  .the 
protocol  was  going  to  be,  however. 

Mr.  Rogers.  He  did  not  even  know  who  the  chief  investigator 
was  going  to  be.  So  how  could  he  know  what  the  protocol  was  going 
to  be? 

Dr.  Lushbaugh.  He  can  know  the  protocol  when  he  assigns  it. 

Mr.  Rogers.  I won't  argue  that  with  you.  All  I am  saying  is  that 
there  is  a question  concerning  the  procedure  used  by  DOE  for 
health  effects  studies. 

Mrs.  Tompkins.  Having  worked  in  the  Bureau  of  Radiological 
Health,  which  is  HEW,  but  not  a National  Institute,  and  EPA,  this 
is  exactly  the  same  procedure  we  used  there.  It  is  not  unique  to 
DOE.  In  fairness,  I feel  I have  to  say  this. 

I think  the  Institutes  are  the  unique  ones  in  the  Government  in 
health  research  effects. 

Mr.  Rogers.  Yes,  that  is  why  I would  think  the  principal  health 
effects  studies  should  be  done  by  the  health  agencies  of  tne  Govern- 
ment and  not  by  energy  agencies. 

Mrs.  Tompkins.  At  HEW,  it  is  done  the  same  way. 

Mr.  Rogers.  That  has  already  been  transferred  over  to  EPA? 
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Mrs.  Tompkins.  No,  sir. 

Mr.  Rogers.  There  is  not  very  much  left  at  the  Bureau  of  Radio- 
logical Health.  It  is  a very  small  program. 

Neither  of  those  programs  has  been  funded  very  well. 

Mrs.  Tompkins.  Because  the  Office  of  Radiation  said  to  the  re- 
search division  in  EPA  that  they  did  not  need  any  research,  so  we 
didn’t  get  funded;  you  are  right. 

Mr.  Rogers.  I am  saying  that  even  in  the  Bureau  of  Radiological 
Health  in  HEW,  the  funding  has  been  practically  nil. 

Mrs.  Tompkins.  I agree. 

Mr.  Rogers.  What  I am  concerned  with  is  if  we  are  going  to  do 
health  effects  research,  maybe  it  ought  to  be  done  in  the  health 
branch  as  such  under  the  NIH  where  we  do  research,  have  peer 
review,  and  have  competition. 

Dr.  Carter. 

Mr.  Carter.  What  is  an  RFP? 

Dr.  Lushbaugh.  That  is  a “Request  For  Proposal.” 

Mr.  Carter.  How  is  the  contract  process  for  the  Department  of 
Energy  opened  for  competitive  bidding? 

Dr.  Lushbaugh.  We— ORAU— are  not  able  to  respond  to  RFP’s. 
The  minute  a RFP  goes  out,  it  freezes  our  hands.  If  I have  some- 
thing that  I think  I could  do  or  I could  do  the  study  that  the  RFP 
comes  out  for,  I am  unable  to  compete  because  under  the  Federal 
rules,  it  is  considered  that  governmental  contractors  would  have  a 
headstart  working  in  a government-endowed  building  and  the  like, 
and  they  would  be  able  to  come  in  at  a lower  price  and  would  be 
the  kina  of  competition  that  the  other  competitors  could  not  com- 
pete with.  So  I am,  therefore,  excluded  from  responding  to  RFP’s. 

Mr.  Carter.  Mrs.  Tompkins,  what  procedures  were  followed  to 
publish  findings  from  your  study? 

Mrs.  Tompkins.  Specifically  which  studies? 

Mr.  Carter.  Studies  on  the  use  of  iodine-131. 

Mrs.  Tompkins.  The  leukemia  paper  was  first  drafted,  as  I said, 
by  Dr.  Saenger,  Dr.  Thoma,  and  myself.  The  draft  paper  was  then 
sent  out  to  all  of  the  27  study  directors  for  review.  It  was  also 
reviewed  within  the  Bureau  of  Radiological  Health. 

I can  assure  you  a negative  finding  didn’t  please  the  Bureau  too 
much,  either.  They  reviewed  it  very  carefully.  When  all  of  these 
people  approved — it  took  about  three  drafts — it  then  went  to  our 
advisory  committee  for  a special  review.  This  is  a group  of  about  12 
scientists  with  no  relationship  to  the  Bureau.  When  they  made 
their  comments  we  then  rewrote  it.  It  was  submitted  to  a refereed 
journal  and  was  published  in  JAMA. 

Mr.  Carter.  Would  you  take  an  iodine-131  injection? 

Mrs.  Tompkins.  If  I have  hyperthyroidism  and  had  my  choice 
between  surgery  and  drugs  or  iodine,  yes,  sir,  I would.- 

Mr.  Carter.  How  soon  do  you  anticipate  publishing  your  results 
on  the  continuation  of  the  Mancuso  project? 

Mrs.  Tompkins.  It  completely  depends  on  how  long  it  takes  us  to 
get  the  data  cleaned  up.  At  this  moment,  we  hope  to  start  analysis 
a year  from  now. 

Mr.  Carter.  To  get  it  cleaned  up?  Is  it  a mess  now? 

Mrs.  Tompkins.  Pardon? 

Mr.  Carter.  Is  it  in  some  sort  of  a mess? 
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Mrs.  Tompkins.  Yes,  sir,  it  is. 

Mr.  Carter.  How  do  you  account  for  that? 

Mrs.  Tompkins.  I think  in  the  situation  in  which  data  are  gath- 
ered without  very  careful  supervision  and  without  written  proto- 
cols by  i>eople  who  do  not  understand  what  kind  of  decisions  they 
are  making  when  they  make  decisions  on  changing,  how  they  are 
abstracting  data  for  example,  this  result  always  happens.  The  data 
were  put  directly  into  the  computer  without  making  sufficient 
effort  to  assure  accuracy  or  consistency.  We  are  now  in  the  position 
of  having  to  try  to  check  these  data. 

Mr.  Carter.  You  are  referring  to  the  Mancuso  study  now? 

Mrs.  Tompkins.  I am  talking  about  the  data  in  the  computers  for 
the  Oak  Ridge  population;  yes,  sir. 

Mr.  Carter.  That  is  left  in  a mess? 

Mrs.  Tompkins.  Nothing  was  ever  done  with  it.  It  was  simply 
entered  into  the  computer  and  that  was  that. 

Mr.  Carter.  It  was  entered  into  the  computer? 

Mrs.  Tompkins.  That  is  right. 

Mr.  Carter.  But  findings  were  published? 

Mrs.  Tompkins.  No,  sir. 

Mr.  Carter.  A few  years  previous  to  that,  were  they  not? 

Mrs.  Tompkins.  No,  sir.  The  Oak  Ridge  data  has  never  been 
analyzed. 

Mr.  Carter.  I am  referring  to  Hanford. 

Mrs.  Tompkins.  The  Hanford  data  is  a completely  different  set  of 
data. 

Mr.  Carter.  Oak  Ridge  just  had  not  been  done? 

Mrs.  Tompkins.  That  is  right.  1 

Mr.  Carter.  Does  anyone  control  what  you  do  with  your  results? 

Mrs.  Tompkins.  What  do  you  mean  by  control? 

Mr.  Carter.  Exactly  what  I said. 

Mrs.  Tompkins.  You  mean  censor,  stop  me  from  publishing? 

Mr.  Carter.  Yes. 

Mrs.  Tompkins.  I would  quit  tomorrow  if  someone  did. 

Mr.  Carter.  Good. 

How  long  does  radioactive  iodine  last  in  the  human  body? 

Mrs.  Tompkins.  About  40  days. 

Mr.  Carter.  That  is  the  entire  life  of  it? 

Mrs.  Tompkins.  Pardon? 

Mr.  Carter.  Is  that  its  entire  life?  How  many  rads  of  X-ray  does 
one  get,  an  average  person,  average  weight,  for  an  abnormally 
large  thyroid? 

Mrs.  Tompkins.  You  mean  treatment  dose  to  the  thyroid  with 
radioactive  iodine? 

Mr.  Carter.  Yes,  when  he  receives  treatment,  how  many  rads 
will  he  receive? 

Mrs.  Tompkins.  You  want  the  whole  body  dose  or  thyroid  dose? 

Mr.  Carter.  ThyroH  dose. 

Mrs;  Tompkins.  Between  6,000  and  10,000  rad. 

Dr.  Lushbaugh.  That  is  the  therapeutic  thyroid  dose. 

Mr.  Carter.  Between  6,000  and  10,000  rad. 

Mrs.  Tompkins.  Somewhere  between  6,000  and  10,000  rad. 

Mr.  Carter.  What  is  the  total  body  dose? 

Mrs.  Tompkins.  About  12  rad. 
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Mr.  Carter.  I believe  I will  take  the  surgical  treatment,  Mr. 
Chairman. 

Mrs.  Tompkins.  I was  counting  the  surgical  deaths  and  compar- 
ing them  to  the  leukemias. 

Mr.  Carter.  I am  sure  there  are  some. 

Mrs.  Tompkins.  The  risk  is  1 per  1,000  surgical  death  in  the  best 
situation,  and  with  the  increased  use  of  ioaine-131,  the  surgical 
expertise  in  thyroidectomy  is  not  there  like  it  used  to  be. 

Mr.  Carter.  That  may  be  right.  We  are  finding  out  more  and 
more  as  we  go  along.  At  one  time  we  let  atom  bombs  go  off  in  the 
air.  Then,  for  a short  while  we  put  them  underground.  We  began  to 
monitor  the  fallout  from  China  when  it  came  over  the  United 
States  for  strontium  in  the  milk  and  things  like  that.  I feel  that 
the  next  move  that  could  be  made  would  be  to  ban  the  use  of 
atomic  weapons  entirely. 

Mrs.  Tompkins.  You  have  a lot  of  sympathy  there,  sir. 

Mr.  Carter.  That  is  the  history  of  the  way  things  have  gone  as  I 
see  it.  Really,  I am  not  as  optimistic  as  you  are  about  ioaine-131. 

Mr.  Rogers.  Mr.  Walgren. 

Mr.  Walgren.  I want  to  explore  a couple  of  things.  I am  interest- 
ed in  the  public's  understanding  of  this  kind  of  study.  Yesterday  we 
had  testimony  by  Dr.  Radford,  I believe,  in  which  he  said  that  it 
took  the  army  a long  time  to  catch  up  to  the  scientific  data  that 
the  higher  doses  of  radioactive  exposure  related  to  nuclear  bombs 
was  severely  detrimental;  that  the  scientific  community  preceded 
the  military  by  a matter  of  several  years,  and  I am  afraid  at  least 
thousands  of  exposures.  I am  concerned  that  in  the  public  view 
these  health  studies  may  be  suffering  from  the  same  land  of  time 
lag.  - 

To  that  effect,  I wanted  to  ask  Dr.  Lushbaugh,  when  the  Veter- 
ans Administration  asked  you  whether  or  not  the  illness  that  that 
young  man  was  suffering  from 

Dr.  Lushbaugh.  He  is  55  now. 

Mr.  Walgren.  But  the  person  who  suffered  the  classic  breaks  in 
chromosome  and  tissue 

Dr.  Lushbaugh.  He  is  the  one. 

Mr.  Walgren.  You  said  you  told  them  that  you  could  not  say 
that  he  did  not  incur  it  from  radiation.  Dr.  Lushbaugh,  do  you 
believe  that  he  did  incur  it  from  radiation? 

Dr.  Lushbaugh.  I believe  that  because  he  had  persisting  neutron 
damage  in  his  lymphocytes  that  this  kind  of  damage,  in  my  mind, 
is  the  crude  measure  of  even  smaller  kinds  of  damage  which  could 
lead  to  his  leukemia. 

So,  if  I had  to  say,  “I  would  bet  yes,  it  was,  or  no,  it  wasn’t,”  I 
would  bet  yes,  it  was. 

Mr.  Walgren.  Let  us  go  beyond  the  bet.  Let  us  say  you  were 
sitting  on  a jury  trying  that  issue  of  fact.  The  judge  said  to  you, 
“Now  the  question  you  must  resolve  is  whether  or  not  this  sickness 
was  caused  by  radiation,  and  you  must  believe  that  beyond  a 
reasonable  doubt”— I wish  I could  recite  the  exact  legal  instruction, 
but  “A  reasonable  doubt  is  a doubt  which  serves  to  convince  you.  It 
does  not  mean  that  there  can  be  no  doubt  in  your  mind,  but  it  is 
that  state  of  the  evidence  which  rises  to  the  point  that  you  believe 
to  a moral  certainty  that  this  was  cause  and  effect.” 


805 


Do  you  believe  that  beyond  a reasonable  doubt? 

Dr.  Lushbaugh.  Let  me  say  this.  I believe  the  doubt  should 
always  be  on  the  side  of  the  patient.  I believe  that  the  person 
making  the  suit  does  not  have  to  prove  his  point.  If  I can’t  disprove 
it,  why,  he  wins. 

Mr.  Walgren.  Given  the  need  for  public  understanding  and  for 
the  protection  of  the  public,  and  keeping  in  mind  who  should  make 
these  judgments  about  health  damage  from  radiation,  do  you  be- 
lieve, given  the  evidence  today,  that  that  boy’s  sickness  was  caused, 
beyond  a reasonable  doubt,  by  exposure  to  radiation?  Yes  or  no. 

Dr.  Lushbaugh.  You  have  me  so  twisted  there.  As  a physician,  I 
don’t  know  how  to  answer  your  question. 

Mr.  Walgren.  My  problem  is  that  the  public  has  given  to  the 
Department  of  Energy  an  awful  lot  of  money  and  the  responsibility 
of  protecting  the  public’s  health  in  this  area. 

The  question  to  that  person  to  whom  we  gave  that  money  and 
that  responsibility  is:  Does  that  person  believe,  in  the  instance  of 
that  boy  you  testified  to  earlier,  does  that  person  believe  that 
radiation  caused  his  cancer,  beyond  a reasonable  doubt? 

Dr.  Lushbaugh.  I knew  what  I was  doing  when  I said  to  that  VA 
man  that  I thought  I could  not  say  that  his  leukemia  was  not 
caused  by  the  radiation;  I was  really  saying  to  him  that  it  was.  I 
would  have  to  say  it  that  way.  I believe  that  that  man  had  every- 
thing on  his  side  and  his  leukemia  should  be  considered  a radi- 
ation-induced leukemia. 

Mr.  Walgren.  I would  be  more  comfortable,  from  the  public 
point  of  view,  if  the  people  to  whom  we  gave  that  kind  of  responsi- 
bility came  out  on  that  more  directly. 

Do  we  have  a vote? 

Mr.  Rogers.  We  do.  — 

The  committee  will  stand  in  recess  for  10  minutes. 

[Brief  recess.] 

Mr.  Walgren  [presiding].  If  we  could  come  to  order  and  resume 
the  hearing,  please. 

When  we  left  off,  we  had  just  covered  whether  or  not  Dr.  Lush- 
baugh would  agree  that  radiation  caused  beyond  a reasonable 
doubt  the  illness  of  the  person  described  earlier.  I think  it  would  be 
fair  to  say  that  most  people  would  describe  your  admission  of  that 
as  reluctant.  I only  say  that 

Dr.  Lushbaugh.  May  I explain  why? 

Mr.  Walgren.  Yes. 

Dr.  Lushbaugh.  Because  where  I think  everybody  who  has  leuke- 
mia that  has  been  caused  by  radiation  should  be  taken  care  of  and 
paid.  I have  no  problem  with  that — there  are  many  people  who 
have  leukemia  that  have  never  been  irradiated.  One  of  the  difficul- 
ties I have  is  trying  to  be  evenhanded  about  the  problem  and 
coming  to  some  objective  decision.  If  the  person  says  he  has  been 
irradiated,  I have  to  evaluate  that  as  evenhandedly  as  I can  with 
the  information  available  to  me.  Just  because  a person  has  acute 
myelogenous  leukemia  does  not  mean  to  me  that  he  was  irradiated 
sometime  when  he  did  not  know  he  was  irradiated  because  he  said 
he  was. 
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I believe  one  should  make  these  decisions  on  the  basis  of  facts. 
When  you  don't  have  the  facts,  then  you  must  decide  on  the  side  of 
the  patient. 

Mr.  Walgren.  So  in  this  case,  you  decided  on  the  side  of  the 
patient. 

Dr.  Lushbaugh.  Because  I had  some  facts  in  his  favor. 

Mr.  Walgren.  And  those  facts  were  very  clear,  were  they  not? 

Dr.  Lushbaugh.  Right. 

Mr.  Walgren.  So  ui  this  case,  your  feeling  that  you  should  err 
on  the  side  of  the  patient  did  not  enter  into  the  situation  at  all,  did 
it? 

Dr.  Lushbaugh.  It  did  not  have  to. 

Mr.  Walgren.  It  was  very  clear  to  you?  . 

Dr.  Lushbaugh.  I felt  good  about  it. 

Mr.  Walgren.  It  was  clear  to  you  that  in  this  case,  the  damage 
was  caused  by  the  radiation. 

Dr.  Lushbaugh.  I would  accept  that  as  a bona  fide  case,  right. 

Mr.  Walgren.  All  I want  to  do  is  just  say 

Dr.  Lushbaugh.  I will  give  you  another  example.  I am  faced  with 
a case 

Mr.  Walgren.  My  point  is  simply  this;  that  you  still  seem  un- 
willing to  say  that  it  was  caused  by  radiation. 

Dr.  Lushbaugh.  Only  because  the  science  has  not  yet  developed 
that  says  that  when  you  have  these  chromosome  breaks  in  your 
lymphocytes  you  can  extrapolate  from  their  presence  to  a cancer. 
One  of  the  hypotheses  is  that  they  are  some  way  involved,  but  it 
has  not  yet  been  shown.  As  an  ordinary  physician  and  nonscientist, 
I do  accept  it  at  that  level. 

Also,  since  I am  a part-time  scientist,  I have  to  have  a scientific 
side  of  me,  too.  That  is  where  I had  most  of  my  difficulty  in  this, 
not  as  a practicing  physician  but  as  a practicing  scientist.  We  need 
more  science. 

Mr.  Walgren.  Perhaps  you  could  continue  then  and  say  whu 
you  wanted  to  say  before  when  I stopped  you.  I apologize  foi 
having  stopped  you. 

Dr.  Lushbaugh.  I will  cite  another  typical  case  that  gives  me  a 
problem.  A man  who  was  on  Eniwetok  driving  a bulldozer  for  F> 
months  and  got  five-tenths  of  a rad;  20  years  later  he  shows  up 
with  acute  myelogenous  leukemia. 

A physician  in  the  port  where  he  worked  in  the  20  years  since, 
says  it  is  “a  typical  radiation-induced  leukemia.”  But  then,  as  you 
read  the  mem’s  chart,  you  find  out  he  worked  in  the  repair  pits 
under  heavy  equipment  for  the  port  authority  where  he  was  ex- 
posed to  PNA's,  diesel  fuel  effluents  and  all  sorts  of  products  which 
are  known  to  be  leukemogenic. 

I am  supposed  to  say  this  man  did  or  did  not  have  radiation- 
induced  leukemia.  I said  he  did  not. 

Mr.  Walgren.  I just  want  to  note  for  the  record  that  the  difficul- 
ty in  securing  a direct  admission  from  you  was  related  to  the  case 
that  you  testified  had  classic  radiation  breaks  in  lymphocytes,  and 
yet  you  were  still  unwilling  to  say  that  it  was  cause  and  effect 
beyond  a reasonable  doubt. 

My  problem  is  this.  I believe  that  the  public  invested  in  you  a 
tremendous  amount  of  their  faith  in  raising  questions  about  radi- 
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ation  hazards.  I think  that  the  representative  of  the  public  should 
take  into  account  the  reluctance  of  somebody  in  whom  that  faith  is 
placed  to  make  an  admission  that  I think  we  all  will  agree  is  true. 

Now  I wanted  to  pursue  a little  bit  your  feelings  in  changing  the 
investigators  on  the  Mancuso  study.  You  indicated  that  it  was  a 
mere  change  in  the  person  in  charge.  Now  do  you  feel  that  the 

Rerson  in  charge  and  their  attitudes  toward  nuclear  energy  may 
ave  some  effect  on  the  conclusions  drawn  on  the  study? 

Dr.  Lushbaugh.  They  could  have  an  effect,  but  let  me  say  that 
they  Bhould  not  have  an  effect  because  the  science  on  the  study  is 
actually  done  by  the  analyzer,  the  person  who  is  doing  the  analysis, 
the  epidemiologist,  the  scientist.  If  the  person  in  charge  is  going  to 
be  a censor  and  wipe  the  conclusions  out,  then  you  have  a Dad 
person  in  charge.  I don’t  believe  I am  that  kind  of  person. 

Mr.  Walgren.  In  this  instance  you  considered  yourself  to  be  the 
person  in  charge? 

Dr.  Lushbaugh.  I am,  at  the  moment.  But  I am  not  the  principal 
investigator.  I am  not  the  epidemiological  scientist.  Mrs.  Tompkins 
is. 

Mr.  Walgren.  Did  you  think  the  attitudes  of  the  principal  inves- 
tigator could,  in  any  event,  affect  the  conclusions  drawn? 

Dr.  Lushbaugh.  Not  if  she  is  a scientist.  I don’t  think  the  atti- 
tudes of  a scientist  should  interfere  with  the  scientific  facts. 

Mr.  Walgren.  Do  you  believe  that  similar  statistics  can  lead  to 
different  conclusions? 

Dr.  Lushbaugh.  They  can  lead  to  different  interpretations,  of 
course.  I think  that  you  certainly  have  a point  in  that  people 
interpret  from  their  point  of  view  and  from  their  motivation.  But  I 
can  assure'  you,  after  having  been  in  this  field  for  30  years  myself,  I 
am  not  going  to  tolerate  somebody  who  believes  that  irradiation  is 
an  innocuous  type  of  activity.  I have  a record  that  stands  for  itself 
as  having  workea  for  patient  benefit,  for  radiation  safety  and  radi- 
ation pathology,  trying  to  understand  what  is  going  on.  I don’t 
think  I have  ever  belittled  any  type  of  radiation  study  that  was 
motivated  for  the  patient’s  good. 

Mr.  Walgren.  In  appointing  the  principal  investigator  in  this 
case,  did  you  take  into  account  their  viewpoints  on  the  effects  of 
radiation? 

Dr.  Lushbaugh.  Certainly,  I did. 

Mr.  Walgren.  Did  you  evaluate  Dr.  Tompkins  in  that  respect? 
Dr.  Lushbaugh.  Yes;  I did.  I evaluated  her  by  reading  her 
papers,  by  talking  to  her  and  by  talking  to  her  peers. 

Mr.  Walgren.  Which  peers  recommended  Mrs.  Tompkins? 

Dr.  Lushbaugh.  Dr.  Victor  Bond  was  one.  Dr.  John  Storer  was 
another.  Dr.  Seymour  Jablind  was  another.  Dr.  Eugene  Saenger 
was  another,  Dr.  Norman  Telles  was  another.  I don’t  have  my 
whole  laundry  list  with  me. 

Mr.  Walgren.  Were  you  familiar  with  Dr.  Saenger’s  work? 

Dr.  Lushbaugh.  Dr.  Saenger’s  work?  Which  set  of  Dr.  Saenger’s 
work? 

Mr.  Walgren.  Whole  body  irradiation. 

Dr.  Lushbaugh.  Whole  body  irradiation,  yes,  I was. 

Mr.  Walgren.  Did  you  know  in  some  detail  about  the  experi- 
ments in  which  Dr.  Saenger  was  involved  in  the  mid-1960's? 
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Dr.  Lushbaugh.  Yes;  I did.  As  a matter  of  fact,  one  of  the 
reasons  I did  was  because  we  were  studying  the  effects  of  total 
body  irradiation  in  human  beings  who  had  various  kinds  of  blood 
dyscrasias.  We  were  using  whole  body  exposure  to  treat  those 
diseases.  We  were  obtaining  very  beneficial  results. 

I was  looking  at  what  he  was  doing  with  solid  tumors  with  a 
critical  and  comparative  eye. 

Mr.  Walgren.  Have  you  collaborated  with  Dr.  Saenger  in  the 
studies  in  your  past?  - 

Dr.  Lushbaugh.  Not  directly  with  him,  no. 

Mr.  Walgren.  Dr.  Tompkins  has  collaborated  with  Dr.  Saenger? 

Dr.  Lushbaugh.  Correct. 

Mr.  Walgren.  You  were  aware  of  her  ongoing  work  with  him? 

Dr.  Lushbaugh.  Yes,  at  the  -Bureau  of  Radiological  Health  in 
1962,  yes. 

Mr.  Walgren.  Do  you  believe  that  Dr.  Saenger's  recommenda- 
tion is  a recommendation  that  the  public  should  take  in  setting 
radiation  standards  and  have  confidence  in? 

Let  me  take  that  back. 

Dr.  Lushbaugh.  You  seem  to — - 

Mr.  Walgren.  Having  confidence  in  Dr.  Saenger’s  recommenda- 
tion as  to  radiation  exposure  and  danger? 

Dr.  Lushbaugh.  I know  that  Dr.  Saenger  is  an  extremely  dedi- 
cated person  in  the  treatment  of  local  radiation  injuries.  He  is  an 
expert  in  radiation  accident  management.  I infer  from  what  you 
are  saying  that  you  don’t  believe  that  his  statements  about  radi- 
ation should  be  given  any  credence.  You  are  entitled  to  your  opin- 
ion, but  I don’t  believe  that.  He  has  not  been  hired  at  that  level  by 
me. 

Mr.  Walgren.  Putting  yourself  in  the  shoes  of  the  public  and 
knowing  what  has  been  written  about  Dr.  Saenger’s  work,  do  you 
believe  that  Dr.  Saenger’s  recommendation  should  now  be  taken  to 
set  health  radiation  standards  for  the  public?  Do  you  believe  the 
public  would  say  that  is  a good  judgment? 

Dr.  Lushbaugh.  Well,  I believe  that  Dr.  Saenger  is  certainly 
justified  in  having  opinions  about  radiation  standards,  after  some 
30  years  of  being  in  the  business  himself.  He  certainly  is  entitled  to 
his  opinions  about  whether  they  are  adequate,  and  I think  that  he 
is  a scientist  and  I think  he  is  well  written.  I think  he  has  been 
outspoken.  I think  he  has  been  a constructive  critic  in  the  whole 
field. 

I think  much  that  has  been  written  about  him  and  the  studies 
that  were  going  on  at  the  University  of  Cincinnati  are  not  all  true 
and  some  of  it  is  distorted.  I think  it  is  completely  unfair  to  say  it 
is  all  true  and  that,  therefore,  he  should  be  blackballed. 

Mr.  Walgren.  Suppose  Dr.  Saenger  was  applying  to  be  your 
principal  investigator;  would  you  believe  that  he  should  be  in  that 
position,  given  the  necessity  of  the  public  to  put  faith  in  the  out- 
come of  your  study? 

Dr.  Lushbaugh.  Well,  it  would  have  to  depend  on  the  study.  If 
the  study  we  are  talking  about  involves  statistical  relationships,  I 
certainly  would  prefer  a mathematician  or  statistician.  I believe 
that  Dr.  Saenger  is  a medical  scientist.  I don’t  believe  that  he  is 
not. 
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Mr.  Walgren.  Assuming  Dr.  Saenger  had  the  qualifications  that 
you  were  looking  for  in  a principal  investigator  and  given  the 
critique  of  his  work  that  has  become  public  knowledge,  would  you 
choose  him  for  that  position? 

Dr.  Lushbaugh.  Now  I have  to  change  hats  to  be  a manager.  I 
am  not  being  facetious  at  the  ihoment,  but  I would  say  it  would  be 
politically  dumb  to  accept  him  as  a manager.  I think  everything 
that  you  say  I can’t  erase.  Since  I have  to  compete  in  the  market- 
place, as  a manager  of  a study  or  a person  in  charge,  I don’t  think 
that  I would  be  wise  to  take  Dr.  Saenger  on  as  my  principal 
investigator. 

Mr.  Walgren.  Yet  you  were  willing  to  give  some  weight  to  his 
recommendation  as  to  whom  you  should  take  on. 

Dr.  Lushbaugh.  I don’t  understand  why  there  is  anything  wrong 
with  that. 

Mr.  Carter.  Mr.  Chairman,  on  that  very  thing,  what  is  wrong 
with  that  is  Saenger’s  treatment  of  87  patients  for  radiation,  I 
believe.  What  is  bad  is  that  87  patients  died  within  60  days.  They 
may  have  been  terminal  and  they  may  not. 

There  is  a great  deal  of  question  about  it,  and  a book  written 
about  it,  I believe  called  Silent  Slaughter. 

Thank  you  for  yielding. 

Mr.  Walgren.  You  understand,  I take  it,  why  the  public  would 
greet  with  some  skepticism  the  results  of  the  study?  You  have 
testified  that  the  principal  investigator  was  not  only  an  associate  of 
Dr.  Saenger,  although  not  in  that  particular  study,  but  was  also 
recommended  to  you  by  Dr.  Saenger. 

Dr.  Lushbaugh.  Let  me  correct  that.  Dr.  Saenger  did  not  recom- 
mend Mrs.  Tompkins  to  me.  When  I learned  that  Mrs.  Tompkins 
had  worked  with  Dr.  Saenger,  I asked  Dr.  Saenger  what  were  her 
credentials  and  how  did  she  work  and  how  would  one  work  with 
her,  and  this  sort  of  thing.  I did  not  seek  a recommendation  from 
him.  I was  just  following  up  what  is  my  normal  protocol  of  check- 
ing out  somebody.  I know  Dr.  Saenger  very  well. 

Mr.  Walgren.  One  of  the  problems  in  this  whole  area  is  that  it 
is  so  tough  to  get  an  independent  view,  and  the  public  must  have 
one  or  they  cannot  put  any  faith  in  what  you  produce.  It  is  so 
directly  comparable  to  the  policies  about  the  Vietnam  war  where 
certain  people  have  made  decisions  and  a number  of  people  have 
gotten  killed  in  the  pursuit  of  those  decisions.  It  was  very  clear 
that  those  people  could  never  rethink  those  decisions  without 
reaching  the  conclusion  that  they  were  responsible  for  .those  deaths 
and  were  wrong.  Those  decisions  were  never  rethought  until  we 
changed  every  person  that  was  involved  in  them. 

In  this  case,  we  have  people  in  the  nuclear  industry  who  have 
been  very  close  to  the  high  radiation  levels;  people  have  died  in  the 
exposure  to  those  radiation  levels. 

Dr.  Saenger’s  experiments  read  like  something  out  of  Franken- 
stein. There  is  no  getting  around  that.  The  relationship  between 
Dr.  Saenger  and  the  Department  of  Defense  seems  quite  clear,  at 
least  to  great  parts  of  the  public  who  have  to  rely  on  the  results  of 
your  study. 

It  would  seem  to  me  that  anybody  with  that  kind  of  responsibili- 
ty would  reach  out  for  somebody  who  is — Lord  knows,  we  asked 
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President  Carter  to  come  up  with  Sam  Dash  for  the  prosecutor  in 
Philadelphia  and  will  fault  nim  for  anything  short  of  that — and  the 
public  reaches  out  to  you  for  the  same  kind  of  impeccable  indepen- 
dence and  not  somebody  recommended  by  one  who  is  in  tremen- 
dous disrepute  by  much  of  the  public  or  who  has  a background  and 
close  relationship  to  the  high  levels  of  radiation,  the  justification  of 
radiation  exposure  in  the  past. 

Don’t  you  believe  it  is  incumbent  on  you  to  come  up  with  some- 
body as  the  principal  investigator  in  your  work  in  the  discharge  of 
your  duty  that  is  not  subject  to  that  kind  of  attack? 

Dr.  Lushbaugh.  I can  answer  that  yes,  but  can  I extend  my 
answer? 

Mr.  Walgren.  Yes. 

Dr.  Lushbaugh.  I think  that  you  seem  to  have  forgotten  that  Dr. 
Saenger  was  the  only  person  I knew  among  the  27  physicians 
involved  in  the  thyroid  toxicosis  study.  I knew  him  very  well,  so  I 
felt  I could  ask  him  for  his  opinion.  Mr.  Tompkins  and  he  were  not 
the  chief  collaborators,  as  was  explained  earlier.  These  were  not 
two  cronies  in  cahoots  in  a scientific  study.  Mrs.  Tompkins  was  the 
epidemiologist  working  with  a group  of  27  physicians  of  which  Dr. 
Saenger  was  1.  I don’t  understand;  it  would  be  very  difficult,  I 
would  think,  in  the  field  of  radiation  accident  management  and 
this  sort  of  thing  to  find  people  who  have  not  worked  with  Dr. 
Saenger  because  he  has  been  one  of  the  foremost  persons  working 
with  radiation  accidents.  I don’t  think  it  makes  me  some  kind  of 
peculiar  person  because  I know  Dr.  Saenger  and  get  along  with 
him  very  well. 

I can  disagree  with  Dr.  Saenger,  and  there  are  areas  I can  agree 
with  him.  I am  a highly  motivated  person  for  helping  people  who 
have  been  irradiated,  but  from  my  own  experience  with  patients 
with  leukemia,  total  body  irradiation  does  slow  down  myelocytic 
processes.  My  patients  with  leukemia  who  were  getting  whole  body 
irradiation  did  very  well.  We  had  average  survival  times  in  pa- 
tients with  chronic  myelocytic  leukemia  of  more  than  4 years, 
which  is  as  good  as  anybody  ever  got  with  chemotherapy  at  that 
time.  - 

I don’t  believe  that  it  necessarily  damns  anybody  who  has  used 
total  body  irradiation  in  the  treatment  of  malignancy.  There  was  a 
time  when  that  was  the  only  thing  you  could  use. 

Mr.  Walgren.  Do  you  know  Dr.  Saenger  well? 

Dr.  Lushbaugh.  Yes;  I do. 

Mr.  Walgren.  You  have  substantial  respect  for  him  as  a scien- 
tist, as  you  testified? 

Dr.  Lushbaugh.  Yes;  I do. 

Mr.  Walgren.  I would  like  to  enter  into  the  record  at  this  point 
certain  pages  of  that  book  that  Dr.  Carter  just  cited,  “Silent 
Slaughter. 

[Testimony  resumes  on  p.  819.] 

[The  following  excerpt  was  supplied  for  the  record:] 
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Excerpts  From  “Silent  Slaughter”,  J.  Griffiths  and  R.  Ballantinb 

iSaengtt  it  considered  a pioneer  in  the  field  of 
nuclear  medicine.  Since  1956  he  hat  been  chief  of  the  Radioito* 
tope  Laboratory  at  the  University  of  Cincinnati  Medical 
Center,  one  of  the  busiest  nuclear  medicine  establishments  in 
the  country.  As  regards  his  role  in  the  PHS  study,  then,  Saenger 
in  effect  was  conducting  a study  of  whether  he  and  his  profes- 
sion had  been  increasing  the  incidence  of  cancer  among  their 
patients  all  these  yean.  Saenger  has  been  quoted  as  saying  that 
soon,  "any  part  of  the  field  of  nuclear  medicine  should  be  as 
good  or  better  an  investment  than  IBM  or  Coca-Cola  from  the 
time  they  were  founded."  A member  of  the  National  Com- 
mittee on  Radiation  Protection,  he  has  spoken  out  strongly 
against  any  lowering  of  the  present  permissible  radiation  ex- 
posure limits. 

In  the  fall  of  1971,  Saenger's  radiological  practice  achieved  in- 
ternational notice.  It  seemed  that  for  the  preceding  decade,  he 
and  his  colleagues  at  the  University  of  Cincinnati  had  been  con- 
ducting what  they  described  as  an  experimental  cancer  research 
project,  designed  to  investigate  whether  radiation  could 
increase  the  lifespans  of  patients  with  incurable  cancer.  In  the 
project  reports  issued  by  Saenger  and  his  team  over  the  years, 
case  histories  were  given  for  87  patients  who  had  received  the 
radiation  treatment.  According  to  the  team’s  reports,  prior  to 
treatment  all  of  these  patients  had  been  in  "relatively  good 
health”  and  not  in  the  final  stages  of  their  disease  or  close  to 
death.  Yet  after  receiving  Saenger's  radiation  treatment,  25  of 
the  87  patients  died  within  sixty  days. 

What  was  this  treatment  being  given  by  Saenger  and  his  col- 
leagues? According  to  the  team’s  reports,  many  of  the  patients 
had  been  given  whole-body  or  half-body  radiation  doses  ranging 
as  high  as  250  rads,  "with  even  higher  doses  planned. . . .’’ 
Whole-body  radiation,  or  radiation  to  the  upper  half  of  the 
body,  is  far  more  lethal  than  radiation  to  a small  part  of  the 
body.  For  instance,  therapeutic  doses  of  thousands  of  rads  can  ‘ 
be  used  to  destroy  localized  cancer  tumors  without  killing  the 
patient.  But  according  to  the  most  recent  estimates,  only 
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300-400  rads  given  to  the  whole  body  over  a relatively  short 
period  of  time  will  kill  50  percent  of  the  people  exposed  to  it 
within  sixty  days.  Saenger  was  giving  his  doses  over  a short 
period  of  time — between  a half-hour  and  an  hour.* 

Whole-body  radiation  has  frequently  been  used  for  treatment 
of  leukemia  and  oilier  types  of  cancer  that  affect  large  areas  of 
the  body,  but  not  the  way  Saenger  was  using  it.  In  other  medi- 
cal institutions,  the  doses  were  much  lower.  According  to  a 
definitive  textbook  on  the  subject — Leukemia  by  Drs.  William 
Dameshek  and  Frederick  Gunz,  published  in  1964 — when  using 
whole-body  radiation  for  leukemia,  “Relatively  small  doses 
must  be  given  (25  rads  or  even  less)  to  avoid  too-great  bone 
marrow  injury  and  other  reactions.”  Yet  Saenger  was  giving  his 
patients  up  to  250  rads.  In  recent  years,  it  has  become  possible  to 
use  much  higher  doses  (delivered  gradually  over  weeks  or 
months)  by  giving  the  patient  transplants  of  healthy  bone  mar- 
row after  irradiation. 

But  it  was  not  until  1966,  after  forty-eight  patients  had  al- 
ready been  irradiated,  that  Saenger  and  his  team  began  at- 
tempting to  use  bone  marrow  transplants,  and  even  with  the 
transplants,  patients  continued  to  die  within  a month  or  two 
after  treatment.  Furthermore,  Saenger’s  patients  did  not  have 
leukemia  or  any  of  the  other  types  of  cancer  that  are  commonly 
considered  responsive  to  radiation  treatment.  They  had  cancers 
of  various  body  organs,  such  as  the  colon,  lung,  and  breast,  that 
had  metastasized  to  varying  degrees.  None  of  the  medical 
groups  that  have  investigated  the  situation  were  able  to  cite  a 
single  instance  where  whole-body  radiation  consisting  of 
hundreds  of  rads  delivered  in  a half-hour  to  an  hour  has  been 


*For  example,  according  to  his  fourth  study  report,  covering  the  years  1960-66 
and  entitled  "Metabolic  Changes  in  Humans  Following  Total-Body  Radiation”: 
"Treatment  time  was  one-half  to  one  hour.  Dose  rates  were  S rads/minute  to  6 
rads/minute." 
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used  on  patients  with  this  or  any  other  type-of  cancer,  except  by 
Saenger. 

Who  were  the  patients  who  received  Saenger’s  treatment?  All 
but  three  were  charity  patients  from  Cincinnati  General  Hospi- 
tal, and  none  could  pay  for  their  medical  care.  They  had  an 
average  schooling  of  six  years  and  an  average  I.Q.  of  86  (normal 
is  100).  Many  were  elderly,  and  few  had  immediate  relatives. 
About  60  percent  were  black.  Saenger  and  his  team  said  these 
patients  were  given  a full  explanation  of  the  risks  before  they 
signed  for  the  treatment. 

Aside  from  "experimental  cancer  research,"  were  there  any 
other  possible  reasons  for  Saenger’s  choice  of  treatment?  It 
turned  out  that  his  entire  project  was 'operated  under  contract 
to  the  U.S.  Department  of  Defense,  which  had  contributed 
funds  totaling  $650,000.  According  to  the  Pentagon’s  research 
abstract  for  the  project,  it  was  interested  in  finding  out  about 
potential  "reductions  in  combat  effectiveness’’  in  troops  ex- 
posed to  large  doses  of  whole-body  radiation  of  the  type  that 
would  occur  in  a nuclear  war.  These  were  precisely  the  kinds  of 
doses  that  Saenger  and  his  team  had  been  giving  to  the  patients. 
In  its  public  statements  on  the  matter,  the  Pentagon  main- 
tained that  its  role  in  the  project  was  port  of  its  "continuing 
support  of  medical  research.”  However,  the  Pentagon  sent  the  , 
results  it  received  from  Saenger  to  dozens  of  weapxms-testers  and 
military  officials,  but  not  to  a single  civilian  cancer  researcher. 
The  Army  medical  liaison  officer  for  the  project  was  a vet- 
erinarian. 

In  the  wake  of  the  disclosure,  two  reports  were  issued  that  at- 
tempted to  resolve  the  issues  surrounding  the  controversyr  One 
was  put  together  by  a Junior  Faculty  Association  committee 
from  the  University  of  Cincinnati,  with  extensive  help  from 
members  of  the  medical  community.*  The  other  report  came 


*Th»s  report  was  subsequently  published  in  Drug  Research  Reports,  Supplement 
for  February  16. 1972. 
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from  the  American  College  of  Radiology,  the  radiologists’  pro- 
fessional organization  to  which  Saenger  belonged.  The  follow- 
ing information  was  drawn  from  these  two  reports. 

The  faculty  committee  report  opened  with  this  statement: 
"We  have  come  to  the  conclusion  that  many  patients  in  this 
project  paid  severely  for  their  participation  and  often  without 
even  knowing  that  they  were  part  of  an  experiment.  We  feel 
that  the  evidence  clearly  calls  into  question  the  manner  in 
which  these  human  experiments  were  designed  and  carried  out. 
We  therefore  urge  the  president  of  the  University  to  terminate 
this  project  and  to  instruct  the  Medical  Center  to  cooperate 
fully  with  . . . congressional  hearings " 

One  vital  question  surrounding  the  controversy  was:  When 
had  the  project  actually  begun?  If  Saenger  and  his  team  had 
been  using  this  treatment  on  patients  well  before  the  Pentagon 
contract  was  signed,  then  this  would  indicate  that  the  treatment 
could  not  have  been  designed  primarily  for  the  benefit  of  the 
Pentagon.  Saenger  stated  publicly  that  the  project  had  been 
going  on  since  1955,  five  years  before  the  Pentagon  support 
began.  However,  the  faculty  committee  report  noted  that  there 
was  in  fact  no  evidence  that  any  patients  had  been  irradiated 
prior  to  I960,  the  year  the  Pentagon  contract  took  effect.  The 
committee  concluded  that  “the  two  projects,  research  on  cancer 
and  research  on  radiation  injury  (if  indeed  there  were  ‘two’), 
seem  to  have  been  coterminous.”  That  is,  they  began  at  the 
same  time.  This  conclusion  was-further  confirmed  in  the  report 
issued  by  the  American  College  of  Radiology,  which  is  all  the 
more  significant  because  the  ACR  report,  predictably,  ex- 
onerated Saenger  and  his  colleagues  of  any  wrongdoing.  The 
ACR  report  asserted,  without  apparently  realizing  the  implica- 
tions, that  the  cancer  treatment  program  began  in  1960,  the 
same  year  the  Pentagon  support  began.  Thus,  it  seems  clear  that 
there  was  no  such  whole-body  radiation  treatment  program  at 
the  University  of  Cincinnati  Medical  Center  until  the  Pentagon 
contracted  for  one. 
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If  cancer  research  had  been  the  primary  objective  of  Saenger’s 
project,  then  there  should  have  been  a cancer  study  design  at 
least  as  extensive  as  the  design  for  the  study  of  radiation  effects. 
Yet  the  faculty  committee  announced: 

We  have  been  unable  to  find  any  evidence  of  a planned,  system- 
atic cancer  study.  It  seems  unlikely  that  the  team  would  not  have 
mentioned,  somewhere  in  the  900  pages  of  the  Department  of 
Defense  (DOD)  reports,  the  fact  that  they  were  conducting  the 
DOD  project  in  conjunction  with  a specific  cancer  research  study, 
had  this  indeed  been  the  case.  Nor  has  the  team  made  public,  even 
during  the  recent  months  [of  intensely  unfavorable  publicity],  a 
design  for  cancer  study  in  any  way  comparable  to  the  detailed  pro- 
posals for  DOD  radiation  studies,  proposals  which  have  been 
repeatedly  and  painstakingly  modified  and  amplified  over  the 
eleven  years  of  the  project. 

The  faculty  committee  noted  that  a number  of  the  statements 
made  by  the  Saenger  team  in  its  reports  to  the  Pentagon 
“pointed  clearly  to  the  fact  that  the  main  reason  for  increasing 
the  dose  over  the  years  was  to  improve  the  data — not  on  cancer 
treatment — but  on  radiation  injury.”  For  example,  in  their 
1971  report  to  the  Pentagon,  Saenger  and  his  colleagues  stated: 

This  [report]  brings  to  43  the  total  number  of  patients  who 
have  undergone  assessment  for  the  effects  of -total  or  partial  body 
irradiation  on"  their  cognitive-intellectual  functioning  and  emo- 
tional reactions.  In  terms  of  the  characteristics  of  the  overall 
sample,  the  addition  of  the  new  patients  will  serve  to  improve  the 
ratio  of  whites  to  Negroes,  to  increase  slightly  the  average  educa- 
tional attainment,  and  to  decrease  the  average  age.  The  trer^d 
noted  in  the  1969-70  report  toward  recruiting  patients  in  compar- 
atively better  physical  condition  has  continued.  [Emphasis 
added.] 

In  all  the  years  of  the  project,  Saenger’s  team  published  abso- 
lutely nothing  on  their  whole-  or  partial-body  radiation  pro- 
gram as  cancer  treatment.  Yet  there  had  been  voluminous 
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reports  to  the  Pentagon  on  radiation  injury.  The  faculty  com- 
mittee asked: 

Is  it  conceivable  that  in  an  authentic  cancer  research  study,  no 
results  would  be  reported,  after  eleven  years  and  the  irradiation  of 
87  patients?  If  no  pattern  had  emerged  after  the  irradiation  of  87 
patients — indeed  after  10  or  20 — would  this  in  itself  not  have  been 
worth  communicating  to  other  cancer  specialists? . . . We  can  only 
conclude  that  the  purpose  of  irradiating  cancer  patients  . . . was 
primarily  to  study  radiation  injury  for  the  Department  of  Defense 
and  that  incurable  cancer  patients  were  used  because  (a)  they  were 
going  to  die  anyway  and  (b)  they  "might”  benefit  from  the  radia- 
tion in  terms  of  reducing  pain  or  slowing  the  spread  of  cancer. 

Were  the  patients  dying  from  the  radiation  rather  than  from 
their  cancer?  A strong  indication  is  provided  by  the  experience 
of  the  first  40  of  Saenger’s  patients  to  receive  whole-body  radia- 
tion, 9 of  whom  died  within  thirty-eight  days  of  treatment. 
Eighteen  of  these  40  patients  received  doses  of  150  or  200  rads, 
and  7 of  them,  or  39  percent,  died  within  thirty-eigh^days.  The 
other  22  patients  were  given  doses  of  100  rads  or  less,  and  only  2 
of  them,  or  10  percent,  died  within  thirty-eight  days.  There 
could  thus  be  little  question  that  the  higher  doses  had  been 
much  more  lethal.  The  faculty  committee  stated:  “It  is  perfectly 
clear  that  in  the  first  six  years  of  the  project,  the  less  radiation 
given,  the  better  the  patient  was  likely  to  do.” 

The  faculty  report  offered  further  evidence  that  many  of  the 
patients  had  died  from  the  radiation.  One  of  the  major  means 
by  which  high  doses  of  radiation  cause  death  is  by  destroying 
the  functioning  of  the  bone  marrow  so  that  it  can  no  longer 
produce  blood  cells.  This  problem  usually  begins  about  six  days 
after  irradiation  and  becomes  critical  between  25  and  40  days. 

~ The  faculty  report  pointed  out  that  it  was  exactly  in  this  latter 
period  that  the  nine  patients  had  died — between  31  and  38 
days.  Furthermore,  the  reports  of  Saenger  and  his  team  were 
filled  with  descriptions  of  symptoms  of  bone  marrow  failure 
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among  these  patients.  In  their  1966  report  they  stated  that 
"severe  hematologic  [blood  cell]  depression  was  found  in  most 
patients  who  expired."  In  their  1963  report  to  the  Pentagon 
they  even  wrote  that  "Delineation  of  disease  score  [a  rating  for 
the  patients’  blood  problems  before  irradiation],  radiation 
score  [a  rating  for  the  blood  problems  after  irradiation],  and 
total  continued  to  be  of  value  in  ascribing  the  importance  of  ra- 
diation in  precipitating  demise .”  [Emphasis  added.]* 

What  were  the  benefits  that  accrued  to  the  patients  from 
Saenger’s  treatment?  The  ACR  report,  which  exonerated 
Saenger  and  his  colleagues,  stated  that  about  one-third  of  the 
patients  reported  a decrease  in  pain  and  a greater  “sense  of  well- 
being,” and  that  one-third  experienced  a decrease  in  the  size  of 
their  tumors.  Saenger  stated  that  he  felt  the  statistics  for  long- 
term survivors — six  patients  lived  several  years  after  the  treat- 
ments— would  show  that  his  methods  were  “promising.”  How 
Saenger  was  going  to  determine  this  was  unclear,  since  many  of 
the  patients  had  received  other  kinds  of  therapy  before  or  after 
the  radiation.  Furthermore,  he  had  used  no  control  group  for 
comparison  purposes. 

Did  Saenger  and  his  team  really  inform  these  patients  of  the 
risks  carried  by  his  treatment,  and  did  the  patients  give  their 
consent?  During  the  first  five  years  of  the  project,  no  consent 
forms  were  used.  In  their  reports  to  the  Pentagon  during  this 
period,  the  team  repeatedly  stated  that  the  patients  were  simply 
- told  they  were  receiving  the  treatment  to  help  their  sickness.  In 
1965  the  team  instituted  a short  consent  form,  which  said  noth- 
ing about  specific  radiation  risks  but  merely  stated  that  “tt)e 
risks  involved”  and  the  "possibility  of  complications”  had  been 
explained  and  that  “the  special  study  and  research  nature  of  this 
treatment  has  been  discussed  with  me  and  is  understood  by 
me.”  As  the  faculty  report  noted:  “For  what  the  patients  were 


’However,  in  a December  1971  report,  issued  in  the  midst  of  the  controversy, 
Saenger  stated  that  according  to  his  interpretation  of  the  data  only  eight  of  the 
total  eighty-seven  patients  might  have  died  from  the  radiation. 
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told  we  have  only  the  doctors’  word.”  A later  form,  used  until 
the  end  of  1970,  stated  the  risk  as  "the  chance  of  infection  or 
mild  bleeding. . . This  particular  form  began  with  the  sen- 
tence: 

I (the  subject)  being  of  the  age  of  majority  and  of  sound  mind 
and  body,  voluntarily  and  without  force  or  duress,  consent  to  par- 
ticipate in  a scientific  investigation  which  is  not  directed 
specifically  to  my  own  benefit,  but  in  consideration  for  the  ex- 
pected advancement  of  medical  knowledge,  which  may  result  for 
the  benefit  of  mankind.  [Emphasis  added.] 

In  the  spring  of  1971,  after  the  project  had  been  discovered 
(but  not  yet  exposed)  by  the  journalist  Roger  Rappoport,  a new 
consent  form  was  initiated.  This  one  included  a long  paragraph 
on  bone  marrow  complications,  and  the  initial  sentence  was  al- 
tered to  read:  “. . . not  only  directed  specifically  to  my  own 
benefit,  but  also  in  consideration  for  the  expected  advancement 
of  medical  knowledge. . . After  the  scandal  broke,  only  this 
last  form  was  made  public  by  University  of  Cincinnati  officials, 
and  the  local  press  stated  erroneously  that  it  had  been  signed  by 
every  adult  patient  in  the  project.  Regarding  any  or  all  of  the 
consent  forms  used  by  Saenger  and  his  team,  the  faculty  com- 
mittee commented:  "In  our  view  none  of  the  consent  forms 
properly  states  the  real  risk  to  the  patients — that  is,  the  risk  of 
death  from  bone  marrow  failure  within  forty  days.” 

The  faculty  committee  report  also  pointed  out  some  of  the 
means  by  which  the  ACR  had  been  able  to  arrive  at  its 
conclusion  that  the  Saenger  project  was  commendable.  (The 
ACR,  it  will  be  remembered,  is  the  organization  which  testified 
at  the  1968  congressional  hearings  that  there  were  no  significant 
problems  with  the  medical  x-ray  situation  in  this  country.)  For 
example,  the  ACR  had  simply  left  out  of  its  report  the  complete 
statistics  on  patient  survival.  The  only  figures  they  gave  were: 
“A  group  of  10  percent  or  eight' patients  died  from  20  to  60  days_ 
after  the  whole-body  exposure.”  But  the  faculty  committee 
stated:  “We  find  14  total-body  subjects  who  died  within  this 
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period  (not  to  mention  5 partial-body) — or  23  percent,  and  of 
course  this  figure  takes  no  account  of  the  6 subjects  who  died 
within  the  first  20  days." 

As  for  the  question  of  whether  Saenger's  treatment  was 
employed  by  any  other  medical  institutions  or  if  it  had  ever 
been  used  on  paying  patients,  the  ACR  said  that  "some  type  of 
partial  or  whole-body  radiation  is  used  in  more  than  42  dif- 
ferent U.S.  medical  centers."  They  did  not  identify  any  of  these 
medical  centers;  nor  did  they  specify  whether  this  treatment 
consisted  of  hundreds  of  rads  delivered  in  a half-hour  to  an 
hour.  The  ACR  wenLon  to  say:  "A  total  list  of  these  institutions 
is  not  available,  but  they  do  include  both  public  institutions  . . . 
and  private  ones  where  most  patients  are  charged  for  their  care 
and  treatment.  Thus  it  is  likely  that  instances  could  be  found  in 
which  patients  did  pay,  for  this  treatment  approach."  But 
despite  the  avalanche  of  unfavorable  publicity,  the  ACR 
couldn't  cite  a single  one.  The  ACR  warmly  endorsed  the  ex- 
periments of  Saenger  and  his  team  and  urged  that  they  be  con- 
tinued. 

Presumably  Saenger  will  also  continue  his  studies  of  low-level 
radiation  effects  for  the  Public  Health  Service,  studies  which,  of 
course,  are  helpful  in  his  efforts  as  a national  radiation  protec- 
tion official  to  ensure  that  no  members  of  the  public  are  ever 
overexposed  to  radiation. 

Dr.  Lushbauch.  Are  you  going  to  give  Dr.  Saenger  equal  time? 
Mr.  Walgren.  We  will  hold  the  record  at  this  point  for  any 
submission  you  would  want  to  make  on  that. 

[Testimony  resumes  on  p.  863.] 

[The  following  materials  were  subsequently  received  for  the 
record:] 
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UNIVERSITY  OF  CINCINNATI 
COLLEGE  OP  MEDICINE 


■ ADIOISOTOFI  LABORATORY 
CINCINNATI  CINIRAL  MOIFTT  AL 
CINCINNATI.  OhK>  AStBT 


May  9,  1978 


Representative  Paul  G.  Rogers 

Chairman,  Subcommittee  on  Health  and  the  Environment 
of  the  Committee  on  Interstate  and  Foreign  Commerce 
United  States  House  of  Representatives 
Room  2415  Rayburn  House  Office  Building 
Washington,  D.C.  20515 

Dear  Representative  Rogers, 

On  January  12,  1978  I received  a copy  of  a notice  from  the  Office 
of  the  American  College  of  Nuclear  Physicians  stating  that  certain 
hearings  were  being  held  by  the  Subcommittee  on  Health  and  the  Environ- 
ment on  January  23-25,  1978  and  that  persons  were  to  testify  by  invita- 
tion only. 

Subsequently  while  teaching  in  the  semi-annual  course  on  Medical 
Planning  and  Care  .in  Radiation  Accidents  at  Oak  Ridge,  Tennessee  on 
March  6,  I was  provided  with  copies  of  the  transcript  of  the  hearings. 

I find  that  beginning  on  page  5-152  through  page  5-162  that  Represen- 
tative Walgren  from  Pittsburgh  and  Representative  Carter  made  frequent 
references  to  me  in  connection  with  a recommendation  by  me  of  Mrs. 
Edythalena  Tompkins  of  Oak  Ridge,  Tennessee  to  serve  as  an  epidemiologist 
under  the  direction  of  Dr.  Clarence  Lushbaugh. 

On  page  5-159  lines  11  and  12,  Representative  Walgren  states  that 
the  record  will  be  held  open  for  any  submission  which  I would  care  to 
make  on  the  several  comments  concerning  my  work  and  the  references  made 
to  it  by  these  two  gentlemen. 

Initially  I should  like  to  submit  a curriculum  vitae  (attachment  1)* 
which  states  in  detail  all  of  my  scientific  work  concerned  with  the  safe 
use  of  radiation  in  medical  and  allied  fields.  I would  particularly 
like  to  point  out  the  fact  that  I have  served  as  Chairman  of  two  Scien- 
tific Committees  of  the  National  Council  on  Radiation  Protection  and 
Measurements  (NCRP)  which  have  published  Reports  40  and  55  following 
extensive  critical  review  by  at  least  60-65  scientists  who  are  members 
of  the  NCRP  and  by  numerous  other  agencies  within  government. 

Further  I wish  to  point  out  that  my  handbook,  "Medical  Aspects  of 
Radiation  Accidents",  is  the  first  text  of  its  kind  published  anywhere 
in  the  world  which  had  to  do  with  the  protection  of  human  beings  from 
the  effects  of  radiation  both  from  external  sources  and  from  radioactive 
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substances  under  accidental  clrcu&etances.  In  addition  there  are  a 
number  of  epidemiological  studies  which  have  been  widely  cited  through* 
out  the  scientific  and  medical  literature. 

In  tty  epidemiological  work  I directed  and  was  a senior  author  of 
one  of  the  original  studies  pointing  out  the  relationship  of  the  de- 
velopment of  thyroid  cancer  in  children  and  young  adults  to  prior 
Irradiation  of  the  head,  neck  and  chest  for  non-mallgnant  conditions,  a 
type  of  therapy  utilised  prior  to  the  advent  of  antibiotics  for  the 
treatment  of  infections.  In  addition,  I have  served  since  1960  as  the 
Chairman  of  the  Isotope  Committee  and  subsequently  as  Chairman  of  the 
Radiation  Safety  Committee  of  the  University  of  Cincinnati  and  as  such 
administer  the  radiation  safety  program  which  has  been  found  to  be 
exemplary  both  In  its  reviews  by  the  Atomic  Energy  Commission,  the 
Nuclear  Regulatory  Commission  and  other  accrediting  agents  to  the 
Hospital  and  College  of  Medicine  of  the  University  of  Cincinnati.  In 
these  latter  regards  it  continues  to  be  my  firm  intent  to  avoid  increasing 
the  risks  of  these  young  people  who  train  under  me  as  well  as  patients 
to  ionising  radiation  and  the  diseases  which  have  been  associated  with 
doses  of  any  order  of  magnitude  to  these  agents. 

Turning  nov  to  the  citations  of  Representatives  Walgren  and  Carter 
from  a book  entitled  "Silent  Slaughter"  I would  like  to  first  point  out 
the  number  of  scientific  papers  from  our  Laboratory  describing  in  con- 
siderable clinical  and  scientific  detail  the  studies  which  were  performed 
as  part  of  a therapeutic  attempt  to  control  far  advanced  cancer  in  a 
group  of  patients  in  whom  curative  efforts  for  the  most  part  were  not 
considered  to  be  possible  (attachment  2).  We  utilized  the  most  care- 
fully constructed  Informed  consent  then  or  now  utilized  in  the  United 
States  to  obtain  the  complete  understanding  of  patients  and  their 
families  for  our  work.  The  degree  of  cooperation  on  the  part  of  our 
patients  was  demonstrated  by  the  fact  that  none  of  the  patients  or  their 
families  in  this  program  were  willing  to  testify  against  us  when  called 
upon  to  do  so  by  staff  assistants  of  one  legislator  some  years  earlier. 

The  entire  project  was  reviewed  by  a committee  of  the  American  College 
of  Radiology,  a copy  of  which  report  is  appended  (attachment  3).  In 
addition  the  GAO  found  after  a complete  search  of  all  financial  trans- 
actions between  the  University  of  Cincinnati  and  the  United  States 
Government  that  none  of  the  monies  which  were  given  to  us  for  scientific 
research  through  our  Department  of  Defense  (DOD)  contracts  were  at  any 
time  used  for  direct  patient  care  or  to  encourage  in  any  way  the  in- 
volvement of  patients  in  these  studies. 

Turning  now  to  the  specific  statements  of  Representatives  Walgren 
and  Carter  concerning  the  work  which  I directed  from  1960  to  1971 , the 
citations  developed  in  the  record  were  apparently  taken  from  a book 
entitled  "Silent  Slaughter"  written  by  Joel  Griffiths  and  Richard 
Ballantlne  and  published  by  Henry  Regnery  and  Company  of  Chicago  in 
1972.  In  contrast  with  the  refereed  works  in  accepted  scientific 
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journals  cited  above,  It  is  interesting  that  anonymity  is  requested  by 
various  individuals  who  contributed  comments  to  these  authors  as  stated 
on  the  Acknowledgement  Page  (attachment  4)f  The  statement  is  in  direct 
contrast  to  the  policies  of  scientific  journals  in  which  Instances  the 
papers  are  reviewed  by  knowledgeable  scientists  selected  by  the  editor 
following  which  review  the  editors  assiane  responsibility  for  the  papers 
accepted  by  them  for  publication.  In  addition  these  scientific  journals 
have  publications  committees  who  review  the  work  of  the  editors. 

We  have  tried  through  accepted  library  methods  to  elicit  the 
qualifications  of  Messrs.  Griffiths  and  Ballantlne  in  regard  to  their 
scientific  competence  to  write  such  a tract  and  have  been  unable  to  find 
any  material  referring  to  them  either  in  American  Men  of  Science, 
Directory  of  Medical  Specialists,  Who's  Who  either  in  the  United  States 
or  in  subdivisions  thereof,  or  other  reference  works  which  describe 
professional  people  including  journalists. 

Since  the  publication  of  this  document,  I have  been  requested  in 
1976  to  review  the  subject  of  total  body  irradiation  at  the  XIV  In- 
ternational Radiological  Congress  held  in  Brazil  in  October  of  1976. 
Unfortunately  at  that  time  illness  prevented  me  from  presenting  the 
paper  but  the  paper  has  been  prepared  and  a copy  of  this  document  is 
attached  (attachment  5).  Of  particular  Interest  to  the  members  of  your 
Committee  should  be  the  fact  that  total  body  and  partial  body  irradiation 
although  having  been  employed  for  many  years  in  the  treatment  of  various 
cancers  is  now  more  widely  used  than  ever  both  in  the  treatment  of 
leukemia  and  lymphoma  but  also  in  the  treatment  of  certain  solid  tumors 
such  as  cancer  of  the  lung,  large  bowel  and  others.  These  citations 
from  refereed  medical  journals  are  Included  in  the  bibliography  of 
attachment  5. 

I would  not  like  to  imply  that  the  Increase  in  the  utilization  of 
these  methods  of  treatment  was  a result  of  our  researches  but  certainly 
our  researches  may  have  been  of  some  help  in  the  wider  utilization  of 
these  methods. 

For  the  several  reasons  stated  above  it  is  somewhat  difficult  for 
me  to  accept  the  statement  of  Representative  Walgren  on  page  5-157  that 
my  experiments  read  like  something  out  of  Frankenstein.  A similar 
statement  on  page  5-160  line  9 compares  outwork  to  something  done  by 
Dracula. 

In  regard  to  Representative  Walgren fs  comments  on  page  5-156 
concerning  deaths  of  persons  in  the  nuclear  industry  from  high  radiation 
levels  it  should  be  pointed  out  that  these  deaths  have  been  far  less 
than  those  experienced  in  any  other  industry  in  the  United  States. 

Again  in  regard  to  the  statements  of  Representative  Carter  on  page 
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5-160  1 should  like  specifically  to  direct  his  attention  to  the  more 
recent  publications  on  the  use  of  total  body  irradiation  and  partial 
body  irradiation  as  cited  in  the  published  references  listed  ln(attach- 
sent  5j#  Hy  only  purpose  in  enclosing  this  attachment  is  to  include  the 
bibliography  which  I an  sure  due  to  the  pressure  of  his  many  commitments 
in  the  House  of  Representatives  he  is  unable  to  extract  from  the  medical 
and  scientific  literature* 

It  is  ay  earnest  hope  that  this  letter  and  attachments  will  clarify 
to  some  extent  the  statements  made  in  this  particular  hearing  especially 
in  regard  to  Mrs.  Edythalena  Tompkins.  This  particular  discussion  seems 
a rather  peculiar  way  to  determine  the  creditability  of  an  individual 
who  has  conducted  herself  with  the  highest  scientific  principles  and 
ideals. 


In  regard  to  the  substantive  issues  of  the  hearings  there  have  been 
two  exhaustive  reviews  of  radiation  risks  and  standards  published  in 
1977.  One  of  these  is  by  the  International  Commission  on  Radiation 
Protection  (ICRP)  Report  26,  "Recommendations  of  the  International 
Commission  on  Radiological  Protection"  an  International  scientific  and 
standard  setting  agency  concerned  with  radiation  safety.  In  spite  of 
statements  made  to  your  Committee,  ICRP  26  does  not  recommend  any 
change  in  standards  either  for  workers  or  the  public. 

A second  document,  the  1977  UNSCEAR  (United  Nations  Scientific 
Committee  on  the  Effects  of  Atomic  Radiation)  report,  is  a voluminous 
document  of  some  725  pages  and  contains  3163  references.  In  none  of  the 
papers  dealing  either  with  genetic  risks  of  radiation  or  somatic  risks 
of  radiation  particularly  those  of  carcinogenesis  are  any  of  the  data  or 
statements  of  Dr.  Mancuso  in  regard  to  the  health  of  the  U.S.  atomic 
energy  workers,  of  Karl  Z.  Morgan,  Ph.D.,  of  Ernst  Sternglass,  Ph.D. , or 
of  Irving  Bross,  Ph.D.  cited.  The  only  work  of  Dr.  Alice  Stewart  which 
has  been  cited  was  her  early  work  in  regard  to  malignancies  in  children 
as  mothers  received  Irradiation  during  the  period  of  pregnancy. 

The  import  of  these  statements  is  the  fact  that  those  published 
papers  of  the  authors  Just  cited  and  scientific  data  available  through 
AEC  or  ERDA  reports  of  Dr.  Mancuso  were  all  available  to  the  UNSCEAR 
Committee  who  developed  the  1977  report.  In  common  with  the  3163 
references  it  is  significant,  at  least  to  many  scientists  and  physicians, 
that  the  testimony  given  such  publicity  before  your  Committee  did  not 
appear  to  be  utilised  by  these  experts  from  all  over  the  world.  Again 
one  should  inquire  what  particular  soul  saving  mission  Is  held  by  these 
individuals  in  contrast  to  those  of  us  in  responsible  positions  in 
university  medical  centers  and  within  the  international  community  which 
can  produce  a degree  of  unanimity  of  thought  not  shared  by  the  men  who 
are  invited  to  appear  before  these  hearings.  It  would  be  my  personal 
hope  that  a somewhat  less  impassioned  and  better  qualified  group  of 
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experts  be  requested  to  offer  testimony  during  similar  inquiries  which 
will  undoubtedly  be  held  In  the  future. 

On  several  occasions  over  the  past  few  years  I have  urged  the 
several  responsible  agencies  of  the  Federal  Government  first  to  co- 
ordinate and  then  to  expand  the  e p id enio logical  studies  involving 
possible  effects  of  exposure  to  low  doses  of  radiation.  The  type  of 
interagency  and  indepartmental  attack  on  this  problem  of  effects  of  low 
dose  exposure  utilizing  as  well  scientists  from  the  academic  sphere  has 
not  been  implemented  in  a properly  designed  way. 

The  determination  of  the  relation  of  radiation  exposure  to  troops 
at  the  Nevada  test  site  or  other  sites  of  weapons  testing  or  of  workers 
in  Naval  Installations  in  the  United  States  are  properly  the  subject  of 
continuing,  properly  designed  and  evaluated  epidemiological  studies.  In 
this  regard  1 want  to  cite  the  statement  from  the  UNSCEAR  report  con- 
cerning the  proper  design  of  the  epidemiological  studies,  a study  in 
which  Mrs.  Tompkins  and  I were  principal  authors  (UNSCEAR  1977,  page 
367,  item  #40). 


It  is  my  understanding  that  those  individuals  who  file  claims  with 
the  Veterans  Administration  have  been  compensated  and  at  least  they  have 
been  offered  some  compensation  for  a disease  which  may  or  may  not  have 
been  related  to  service  to  the  United  States  government.  If  their 
sacrifice  proves  to  be  sufficiently  associated  with  radiation  to  set  new 
standards,  remains  to  be  determined  by  the  scientific  community.  If,  on 
the  other  hand,  it  would  develop  that  they  and  such  other  individuals 
as  isay  have  contracted  these  unfortunate  diseases  may  have  had  contact 
with  other  carcinogenic  agents  or  that  these  episodes  might  represent  a 
clustering  of  these  diseases  as  recently  occurred  in  New  Jersey  and  some 
years  ago  in  Niles,  Illinois,  then  such  facts  should  be  determined 
before  it  is  decided  to  sake  changes  in  standards  which  up  until  now 
have  been  regarded  as  being  satisfactory  for  the  widespread  use  of 
radiation  in  medicine,  industry  and  for  nuclear  energy. 


Sincerely, 


Eugene  L.  Saenger,  M.D. 

Professor  of  Radiology 

Director,  Radioisotope  Laboratory 

Vice-Chairman,  Department  of  Radiology 


ELS/swh 
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WHOLE  BODY  AND  PARTIAL  BODY  RADIOTHERAPY 
OF  ADVANCED  CANCER* 

By  EUGENE  L.  SAENGER,  M.D.,  EDWARD  B.  SILBERSTEIN,  M.D., 

BERNARD  ARON,  M.D.,  HARRY  HORWITZ,  M.D., 
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BAHR,  Ph  D.,  HAROLD  PERRY,  M.D.,f  and 
BEN  I.  FRIEDMAN,  M.D.* 

Cincinnati,  ohio;  Detroit,  Michigan;  and  Memphis,  Tennessee 


THE  purpose  of  these  investigations  has 
been  to  improve  the  treatment  and 
general  clinical  management  and  if  possible 
the  length  of  survival  of  patients  with  ad- 
vanced cancer.  Systemic  effects  of  radiation 
therapy  have  been  given  particular  atten- 
tion in  our  work. 

In  the  period  February  19,  i960,  through 
August  31,  1971,  85  adults  were  given 
whole  or  partial  body  radiation  as  therapy 
for  far  advanced  cancer. 

This  paper  will  report  on  the  survival  of 
patients  in  3 categories:  colon;  lung;  and 
breast. 

Prophylactic  whole  body  radiation  ther- 
apy was  given  to  3 children  with  localized 
Ewing’s  sarcoma  and  this  experience  will  be 
discussed  briefly. 

Investigations  of  biochemical,  cytologic 
and  psychologic  tests  have  been  reported 
elsewhere.M,ii0 

Our  experience  with  the  adjuvant  use  of 
autologous  bone  marrow  will  also  be 
described. 

ANIMAL  STUDIES 

The  animal  investigations  basic  to  our 
work  stem  from  the  studies  of  Hollcroft 
et  al> 14-16  These  authors  demonstrated  bet- 
ter tumor  regression  when  whole  body  ir- 
radiation was  preceded  by  localized  radia- 
tion therapy  than  when  localized  radiation 
therapy  was  given  alone  both  for  lym- 
phoma and  carcinoma  in  mice.  The  studies 
of  Jacobson  et  a/.1*19  showed  the  impor- 


tance of  shielding  of  the  spleen  and  other 
organs  and  parts  of  the  body  in  preventing 
high  dose  radiation  lethality  in  the  mouse. 

BRIEF  REVIEW  OF  TOTAL  BODY 
IRRADIATION  IN  MAN 

Total  -body  irradiation  was  first  em- 
ployed in  1923  by  Chaoul  and  Lange.7  Its 
use  in  270  cases  over  the  next  20  years  was 
reviewed  by  Medinger  and  Craver.”  These 
authors  found  the  greatest  palliation  in  the 
lymphomas  and  myeloproliferative  diseases, 
but  also  noted  improvement  in  multiple 
myeloma.  Thirty-five  patients  with  ad- 
vanced carcinoma  or  sarcoma  were  in- 
cluded in  this  series,  most  of  them  receiving 
their  total  body  radiation  between  1931 
and  1933. 

Loeffler  et  al*°  compared  total  body 
irradiation  in  single  doses  up  to  150  r with 
nitrogen  mustard  and  triethylene  melamine 
and  found  that  neither  chemotherapy  nor 
radiotherapy  differed  in  hematologic  ef- 
fects, but  that  the  patients  receiving  radia- 
tion did  not  experience  the  malaise  of  vary- 
ing severity  noted  by  all  patients  receiving 
the  chemotherapeutic  agents.  Subjective 
improvement  was  noted  only  in  the  radio- 
therapy group. 

Collins  and  Loeffler9  gave  total  body 
irradiation  in  single  exposure  up  to  200 
roentgens  and  found  this  form  of  systemic 
therapy  "a  useful  addition  to  the  manage- 
ment of  advanced  cancer.”  The  malignan- 
cies treated  included  lymphoma,  chronic 


• Presented  at  the  Seventy-third  Annual  Meeting  of  the  American  Roentgen  Ray  Society,  Washington,  D.  C., October  3-$,  197a. 
From  the  Department!  of  Radiology,  Internal  Medicine  and  Radioisotope  Laboratory,  University  of  Cincinnati  College  of  Medicine, 
Cincinnati,  Ohio. 

f Radiation  Therapy  Department,  Sinai  Hospital  of  Detroit,  Detroit,  Michigan. 

t Division  of  Nuclear  Medicine,  Department  of  Radiology,  University  of  Tennessee,  Memphis,  Tennessee. 

Supported  in  part  by  USPHS  RR  5408,  NIH  General  "Research  Support  Grant  of  the  College  of  Medicine,  University  of 
Cincinnati 
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myelogenous  leukemia  and  multiple  mye- 
loma. 

Interest  in  total  body  irradiation  in  the 
treatment  of  Ewing's  sarcoma,  a tumor  of 
children  which  carries  a high  mortality,  has 
been  aroused  by  reports  from  Milburn 
et  al.f*  Jenkins  et  and  Rider  and 
Hasselback.”  In  a small  series  so  treated, 
survival  appeared  to  be  moderately  im- 
proved compared  to  larger  series  treated  by 
conventional  local  radiotherapy  and/or 
ablative  surgery.  These  groups  felt  further 
evaluation  of  this  form  of  therapy  to  be 
most  important. 

Additional  data  have  been  published  by 
the  Medical  Division  of  Oak  Ridge  Asso- 
ciated Universities,1  concerning  total  body 
radiation  therapy  of  lymphoproliferative 
and  myeloproliferative  disease. 

Summaries  of  the  frequent  use  of  total 
body  irradiation  for  the  therapy  of  leu- 
kemia appear  in  an  article  by  Buckner 
et  a/S  and  in  a comprehensive  review  of 
bone  marrow  transplantation  by  Bortin.* 

Whole  body  radiation  in  routine  clinical 
therapy  has  been  and  is  currently  used  for 
leukemia,”’"  lymphoma,”-”*"  Hodgkin's 
disease,*  polycythemia  vera,*  cancer  of 
breast,11  cancer  of  thyroid,*  cancer  of  pros- 
tate,10,1  and  multiple  myeloma.*'”  Such 
therapy  may  be  given  by  external  radiation 
therapy  (as  in  this  particular  study)  or  in 
the  form  of  various  radionuclides. 

STUDY  DESIGN 

The  studies  reported  here  were  initially 
considered  as  being  in  Phase  I (to  deter- 
mine whether  the  treatment  was  toxic  or 
not)  and  subsequently  as  Phase  II  (whether 
treatment  appears  effective  or  not  but 
without  controls).  In  reviewing  these  data 
it  has  been  possible  to  find  some  compara- 
ble material  in  the  literature.  In  one  cate- 
gory, cancer  of  bronchus,  comparable  data 
were  available  in  our  institution. 

INFORMED  CONSENT  AND  INSTITUTIONAL  REVIEW 

All  patients  gave  informed  consent  in 
accordance  with  directives  of  the  Faculty 
Research  Committee  of  the  University  of 


Cincinnati  College  of  Medicine  and  those 
of  the  National  Institutes  of  Health.  The 
use  of  formal  informed  consent  forms  in 
this  study  antedated  the  above  require- 
ments by  2 years.  The  project  is  reviewed 
and  approved  regularly  by  the  above 
Committee. 

ELIGIBILITY  OF  PATIENTS 

Patients  become  eligible  for  this  form  of 
treatment  if  they  have  advanced  cancer  for 
which  cure  could  not  be  anticipated.  Three 
children  with  localized  Ewing’s  tumor  at 
Children’s  Hospital  were  given  whole  body 
radiation  as  part  of  the  curative  attempt 
after  the  primary  tumor  had  been  ablated 
with  local  radiotherapy. 

Biopsy  proof  of  the  malignancy  has  been 
established  in  all  instances.  Clinical  data  in 
each  case  have  been  reviewed  by  several 
physicians  to  be  certain  that  the  tumor  had 
indeed  extended  from  its  primary  site  and 
that  curative  therapy  was  not  applicable. 
This  preliminary  evaluation  is  followed  by 
an  observation  period  of  7-14  days  to  ob- 
serve the  general  condition  of  the  patient 
and  to  carry  out  baseline  laboratory  tests 
to  be  as  certain  as  possible  that  the  condi- 
tion of  the  patient  is  relatively  stable.  Fre- 
quently this  determination  is  difficult  since 
the  patients  have  serious  illnesses  of  long 
standing  and  often  have  had  considerable 
previous  therapy. 

Patients  remain  in  the  hospital  as  long  as 
is  necessary.  Prior  to  the  use  of  autologous 
bone  marrow  transfusion,  hospitalization 
was  occasionally  as  long  as  8-10  weeks. 
Length  of  stay  was  also  dependent  upon  the 
severity  of  the  clinical  manifestations  stem- 
ming from  the  cancer.  With  the  use  of  par- 
tial body  irradiation  and  bone  marrow  infu- 
sion, hospitalization  has  been  greatly  short- 
ened. The  follow-up  procedure  is  continu- 
ous during  the  lifetime  of  the  patient. 

A total  of  1 12  subjects  were  initially 
entered  in  the  study  through  August  31, 
1971.  During  the  screening  period  of  7-14 
days,  24  of  them  (at  per  cent)  were  not 
continued  in  the  study  and  did  not  receive 
whole  or  partial  body  irradiation.  Chief 
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among  the  reasons  for  elimination  was  an 
indication  in  the  pretreatment  phase  that 
some  risk  from  wide-held  radiation  might 
ensue  or  that  another  method  of  treatment 
was  considered  preferable.  In  some,  a very 
rapid  progress  of  the  disease  made  inclusion 
undesirable.  The  treatment  was  completed 
in  85  adults  and  3 children  between  April 
i960  and  August  31,  1 97 1 - Three  patients 
have  received  2 separate  courses  of  treat- 
ment in  this  program.  Follow-up  time  for 
survivors  is  reported  through  August  31, 
1972. 

PATIENT  DOSIMETRY 

The  radiation  is  delivered  by  a cobalt  60 
teletherapy  unit  under  the  following  expo* 
sure  conditions:  The  beam  is  directed  hori- 
zontally at  a wall  342  cm.  away  with  the 
midline  of  the  patient  at  286  cm.  from  the 
source.  For  whole  body  exposures,  the  radi- 
ation beam  size  for  the  60  per  cent  isodose 
curve  at  the  patient  midline  distance  is  a 
square  approximately  120  cm.  X 120  cm. 
The  patient  is  placed  in  the  sitting  position 
with  legs  raised  and  head  tilted  slightly 
forward.  Radiation  is  given  by  delivering 
half  the  specified  exposure  laterally  through 
one  side  of  the  patient,  the  patient  is  then 
turned  and  the  other  half  exposure  deliv- 
ered laterally  through  the  other  side.  The 
combined  dose  of  the  2 radiation  fields 
provides  a good  homogeneous  dose  distri- 
bution through  the  patient.  The  maximum 
variation  in  lateral  dose  distribution  was 
± 13  per  cent  for  1 patient  who  had  a lateral 
trunk  dimension  of  36  cm. 

The  exposure  to  the  patient  is  deter- 
mined using  a percentage  depth  dose  table 
corrected  for  the  source-to-skin  distance 
used  for  the  patient.  Using  the  corrected 
depth  dose  at  patient  midline  (1/2  lateral 
dimension  at  the  trunk  in  the  plane  of  the 
xiphoid)  and  a conversion  factor  of  0.957 
rads/roentgen  for  cobalt  60  gamma  radia- 
tion, the  midline  air  exposure  required  to 
give  a desired  midline  absorbed  dose  in 
rads  is  calculated.  The  validity  of  this  pro- 
cedure was  established  with  measurements 
in  an  Alderson  Rando  Phantom  using 


thermoluminescence  dosimeters.  Over  the 
course  of  the  study,  the  air  exposure  rates 
at  the  distance  indicated  above  varied  from 
3 to  6 per  minute. 

For  individuals  receiving  partial  body 
radiation,  the  teletherapy  collimator  is  used 
to  restrict  the  beam.  The  xiphoid  is  used  as 
the  boundary  of  the  field  for  upper  and 
lower  body  exposures.  The  lateral  dimen- 
sions of  the  patient  in  the  plane  of  the 
xiphoid  is  again  used  for  calculating  the 
desired  midline  dose.  As  for  the  whole  body 
exposure,  the  dose  is  delivered  bilaterally. 
Additional  information  on  the  dosimetry 
aspects  of  this  study  has  been  published  by 
Kereiakes  €t  al.v 

ANALYSIS  OF  SURVIVAL  DATA 

In  considering  the  survival  data  there 
was  a lack  of  consistent  selection  bias  both 
in  recommendation  that  a patient  be  eligi- 
ble for  treatment  and  in  regard  to  the  dose. 
The  principal  investigator  had  no  part  in 
determination  of  therapy  in  any  given  case 
except  for  outlining  the  general  principles 
of  the  therapeutic  regime.  The  choice  in  the 
case  of  each  patient  was  made  by  several 
radiation  therapists,  3 having  -been  asso- 
ciated with  the  project  during  the  10  year 
period.  In  addition,  2 internists  have  had 
active  roles  in  the  selection  and  medical 
care  of  each  patient:  The  dose  of  radiation 
to  be  given  was  decided  upon  by  the  radia- 
tion therapist  in  consultation  with  the 
internist. 

There  are  3 categories  of  patients  (those 
with  carcinoma  of  the  colon,  lung  and 
breast)  which  are  large  enough  to  permit 
some  analyses  of  survival.  Each  group  will 
be  discussed  separately. 

Survival  data  are  given  in  days  from  the 
diagnosis  of  far  advanced  disease,  since  this 
convention  has  been  used  frequently  in  the 
literature  and  permits  comparison  of  our 
survival  data  with  published  reports. 

CANCER  OF  THE  COLON  AND  RECTUM 

Twenty-nine  patients  with  this  tumor 
comprised  the  largest  single  category  (Ta- 
ble 1).  In  all  cases  the  patients  were  classed 
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Table  I 

CANCER  OF  COLON— AIL  CASES  BY  LENOTH  Of  SURVIVAL  Of  ADVANCED  DISEASE 


(29  Psticnts) 


Study  No.* 

Age 

Sex/RRce 

Survival  After  Survival  After 
D,  (days)  R,  (day*) 

Dosef  (rads) 

106 

58 

F/W 

40 

25 

300  LB 

109 

56 

M/W 

116 

80 

300  LB 

05a 

60 

M/W 

lao 

9* 

200  LB 

033 

64 

M/N 

126 

86 

too 

08a 

49 

F/N 

136 

33 

300  LB 

ms 

61 

M/N 

M3 

32 

100 

007 

6a 

M/N 

181 

121 

100  'l 

067 

5* 

F/N 

19a 

163 

100  LB 

049 

75 

M/N 

213 

169 

200  LB 

050 

80 

M/N 

220 

197 

200  UB 

036 

64 

M/N 

26l 

238 

100 

064 

54 

F/N 

262 

188 

300  LB 

091 

6a 

F/W 

295 

52 

200 

063 

38 

M/W 

299 

244 

300  LB 

066 

63 

M/N 

3*  7 

203 

200  LB 

107 

58 

F/W 

347 

89 

200 

047 

57 

M/W 

411 

>47 

1 50  LB 

in 

_ 5* 

F/N 

434 

307 

200 

06a 

60 

M/N 

451 

270 

>50 

096 

4* 

M/N 

583 

439 

100 

>>3 

7a 

F/N 

632 

381 

100 

098/103 

45 

F/N 

912 

474 

200+300  LB 

020 

69 

F/N 

946 

885 

200 

006 

67 

M/W 

982 

740 

54 

101 

76 

M/N 

983 

864 

257  LB 

100 

76 

M/N 

1,258 

_ 900 

300  LB 

023 

44 

M/N 

1,261 

651 

200 

095/104 

66 

F/N 

1,437 

704 

200+300  LB 

108 

66 

F/W 

1 ,691 

584 

300  UB 

• Study  No.  refers  to  the  roster  of  patkttts  described  serially  in  T echoic  al  Reports : No.  6-1  j**,  1 §-09°,  3 1-36®,  6-64a,  66-70**,  T7*^a*» 
lj-9i*%  Si-ioj*,  104-1  iiM,  1 1 a- 1 13  persona)  communication.*1* 
t Dose  in  rads  at  the  incline.  Where  no  letter  follows  the  dote,  whole  body  radiation  was  given.  LB -lower  body  irradiation; 
UB  — upper  body  irradiation.  The  dividing  point  is  the  xiphoid. 

Median  survival — 317  days. 


as  far  advanced  and  in  a few  instances  as 
terminal.  Four  patients  were  not  included 
in  the  study  for  medical  reasons,  or  because 
the  patients  themselves  declined  participa- 
tion in  the  study. 

In  order  to  make  an  appropriate  com- 
parison, several  published  series  were  re- 
viewed. Series  of  cases  of  colon  cancer 
metastatic  to  liver  were  utilized,  since  they 
were  the  best  found  by  us  with  appropriate 
time  periods  of  metastasis  available  for 
comparison.  Stearns  and  Binkley,11  in  32 
patients  with  colon  cancer  with  liver  metas- 


tases,  found  a median  survival  time  of  1 1 
months  after  palliative  resection  of  the 
primary  tumor;  in  28  of  their  patients  in  _ 
whom  only  biopsy  or  diversion  was  per- 
formed, the  median  survival  was  8 months. 
In  353  patients  with  untreated  colon  cancer 
metastatic  to  liver,  Pestana  etjil.™  reported 
a median  survival  of  9 months.  Figure  1 
presents  an  analysis  of  177  patients  with 
liver  metastases  and  no  subsequent  therapy 
reported  by  Jaffe  et  al} 0 There  is  also  a 
group  of  61  patients  reported  by  Rapoport 
and  Burleson11  treated  with  $-fluorouracil. 
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The  22  patients  in  our  series  with  proven 
metastatic  carcinoma  of  the  colon  to  the 
liver  treated  by  irradiation  are  also  shown 
in  Figure  i. 

The  median  survival  time  for  untreated 
patients  was  146  days;  for  patients  treated 
only  with  5-fluorouracil,  255  days;  and, 
among  our  patients  with  liver  metastases, 
391  days  (Table  n).  A life  table  analysis 
was  performed  and  indicates  that  the  treat- 
ment given  to  our  patients  was  approxi- 
mately equivalent  to  the  group  given  5- 
fluorouracil,  There  was  no  evidence  that 
the  median  survival  time  was  shortened  by 
total  or  partial  body  irradiation  (Fig.  1). 
It  should  be  appreciated  that  5 of  our  pa- 
tients had  received  or  are  receiving  5-fluoro- 
uracil in  addition  to  the  radiation  therapy 
(3  of  these  with  liver  metastases). 

The  median  survival  for  the  entire  group 
of  29  patients  (22  with  liver  metastases) 
was  327  days. 


CANCER  OF  THE  BRONCHUS 

This  group  of  15  patients  (Table  ill)  had 
far  advanced  disease  with  distant  metas- 
tases at  the  time  of -treatment.  The  best 
comparison  group  was  from  our  own  insti- 
tution reported  by  Horwitz  et  al ,16  The 
median  survival  of  the  1 5 patients  receiving 
whole  body  irradiation  was  193  days  from 
the  time  of  diagnosis.  The  median  survival 
of  61  patients  seen  at  Cincinnati  General 
Hospital  from  December,  1961,  to  June, 
1964,  was  135  days.  In  15  of  the  17  cases 
with  distant  metastases  excluded  by  Hor- 
witz et  al.  from  their  study  (see  caption  to 
Fig.  2),  the  median  survival  was  32  days. 

This  last  group  of  patients  with  distant 
metastases  constitutes  the  most  appropri- 
ate comparison  group.  When  the  median 
survival*  of  15  patients  mentioned  by 
Horwitz  et  al.xt  is  compared  with  the  15 

• Two  of  the  17  patient*  excluded  in  the  Horwiti  *t  a/.11  atudy 
were  treated  by  whole  body  radiation. 
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patients  treated  by  whole  body  irradiation;  Table  III 

the  survival  times  are  significantly  different  iuno  cancer— survival  in  days  after  d, 

(Chi  square  1 1.63,  p <0.005)  (Fig.  3).  (,,  pMientj)  ~ 


ewino’s  tumor 

This  subgroup  of  3 patients  constituted 
the  only  one  in  which  an  attempt  at  cura- 
tive therapy  was  made;  all  3 patients  are 
surviving.  The  times  of  survival  are  854, 
1,143  and  1,553  days  from  the  time  of  diag- 
nosis to  August  31, 1971.  The  patient  with 
the  longest  survival  has  recently  developed 
a solitary  pulmonary  metastasis.  The  use 
of  whole  body  irradiation  to  eliminate 
small  clumps  of  cells  in  the  disease  has  been 
reported  by  others.,1M 

A fourth  patient  with  Ewing’s  tumor  had 
pulmonary  metastases  when  first  seen. 
Therapy  in  that  case  was  only  palliative. 

Table  II 

CANCER  or  COLON — CASES  WITH 
METASTASES  to  liver 


(22  Patients) 


Study 

No* 

Survival  After 
D*  (days) 

Survival  After 
R*  (days) 

106 

4° 

35 

109 

116 

80 

05* 

120 

91 

0 33 

126 

86 

082 

U6 

33 

015 

M3 

121 

067 

192 

163 

oj6 

261 

338 

091 

295 

53 

066 

317 

203 

107 

347 

89 

in 

434 

307 

062 

451 

270 

096 

583 

439 

113 

632 

381 

098 

912 

474 

006 

982 

740 

IOI 

983 

864 

100 

1,258 

900 

023 

1,261 

651 

095 

1,437 

704 

108 

1,691 

584 

• See  footnote  to  Table  i. 
Median  turriraj — 59 1 dare. 


Study 

No.* 

Survival 
After  D, 
(days) 

Survival 
After  R« 
(days) 

Dose 

(rads) 

053 

57 

28 

200 

056 

103 

38 

100  UB 

086 

1 16 

20 

100 

078 

126 

61 

200 

088 

135 

7 

150 

o8t 

*44 

34 

100 

051 

163 

74 

150 

070 

193 

68 

1JO 

102 

2 66 

22 

200  Trunk 

018 

333 

298 

200 

044 

349 

196 

100 

Oft 

419 

333 

100 

112 

683 

403 

100 

02J 

797 

33 

150 

084/097 

855 

643 

300  UB-f  100 

• See  footnote  to  Table  1. 
Median  aunriral — X93  dajra. 


CANCER  OF  THE  BREAST 

In  15  cases  treated  by  us  the  median 
survival  from  diagnosis  to  death  was'  479 
days  and  after  treatment  to  death  was  446 
days  (Table  iv).  Two  comparable  reports 
in  the  literature  include  the  one  by  the 
Committee  on  Estrogens  and  Androgens11 
and  the  other  by  Samp  and  Ansfield  using 
5-fiuorouracil."  Again  a life  table  analysis 
was  done  for  our  15  patients  and  indicates 
that  the  survival  of  our  patients  appears 
somewhat  better  than  that  of  the  patients 
treated  solely  by  estrogens  and  androgens, 
but  not  quite  as  good  as  the  group  treated 
with  5-fluorouraciI  (Fig.  4).  The  patients 
survive  longer  than  those  receiving  the 
"standard  therapy"  as  described  by  Samp 
and  Ansfield;41  this  includes  appropriate 
administration  of  estrogen  and  androgen, 
oophorectomy,  local  irradiation,  adrenalec- 
tomy and  hypophysectomy. 

OTHER  CANCERS 

A remaining  group  of  25  cases  reflected 
several  different  kinds  of  cancer.  It  is  not 


\ 
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Fio.  2.  The  survival  by  actuarial  analysis  is  shown  for  a total  of  61  patients  with  carcinoma  of  the  bronchus 
and  distant  metastases,  who  presented  between  December,  1961  and  June,  1964  at  Cincinnati  General 
Hospital.  The  only  patients  excluded  from  this  group  are  those  in  whom  distant  metastases  were  present 
at  the  time  of  diagnosis  (17  patients).  If  they  were  to  be  included,  the  1 year  survival  figure  would  drop 
to  about  7 per  cent.  It  is  emphasized  that  these  figures  take  account  of  all  cases  seen  (including  those 
apparently  “early”  and  amenable  to  complete  surgical  resection).  Although  other  reported  figures  may  be 
somewhat  higher,  differences  are  more  realistically  attributable  to  biologic  factors  rather  than  to 
therapy.11 


possible  to  make  an  analysis  of  these  at  this 
point  since  the  individual  case  groups  are 
too  small  to  warrant  this 

discussion 

RELATION  or  RADIATION  THERAPY  TO 
PATIENT  DEATH 

Some  analyses  can  be  made  which  give 
information  on  this  point. 

The  doses  of  whole  body  radiation  given 
could  initiate  only  the  hematologic  form  of 
the  acute  radiation  syndrome.  In  the 
healthy  individual,  after  prodromal  symp- 


toms of  malaise  and  vomiting  lasting  about 
6-48  hours,  there  is  a latent  period  lasting 
until  18-21  days  after  exposure.  At  this 
time  there  is  a marked  rapid  fall  in  white 
blood  cells  and  platelets  and  a less  rapid 
fall  of  red  blood  ceils  reaching  a nadir  at 
30-40  days  and  then  recovering.  These 
changes  are  associated  frequently  with 
episodes  of  infection  and  bleeding.  Epila- 
tion will  occur  at  doses  over  300  rads. 

Many  of  these  patients  had  received 
much  radiation  and  chemotherapy  prior  to 
total  or  partial  body  treatment  and  in 
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Fig.  3. 


many  cases  this  treatment  was  followed 
immediately  by  planned  local  therapy  to 
various  portions  of  the  body. 

If  one  assumes  that  all  severe  drops  in 
blood  cell  count  and  all  instances  of  hypo- 
cellular  or  acellular  marrow  at  death  were 
due  only  to  radiation  and  not  influenced  by 
the  type  or  extent  of  cancer  and  effects  of 
previous  therapy,  then  one  can  identify  8 
cases  in  which  there  is  a possibility  of  the 
therapy  contributing  to  mortality.  Of  this 
subgroup,  2 patients  received  localized 
radiation  between  total  body  irradiation 
and  death  at  31  and  32  days,  respectively. 
Two  had  extensive  previous  chemotherapy 
and  1 also  had  local  radiotherapy.  In  2 
other  cases,  autologous  marrow  transfusion 
was  unsuccessful  because  the  preradiation 
marrow  was  hypocellular.  Both  of  these 
latter  patients  had  had  intensive  localized 
irradiation  and  1 had  received  intensive 
chemotherapy. 


Table  IV 

CANCBE  OF  BEEAST — SURVIVAL  POST  D, 

(ij  Patients) 


Study 

No.* 

Survival 
After  D, 
(days) 

Survival 
After  R* 
(days) 

Dose 

(rads) 

089 

XOI 

16 

200  Trunk 

0 55 

*75 

156 

200  UB 

029 

285 

152 

150 

060 

316 

30 

150 

045 

*38 

*5 

150 

022 

473 

10 

150 

094 

473 

354 

150  Trunk 

031 

479 

446 

100 

079 

554 

209 

100 

010 

783 

48 

100 

008 

1,056 

91 

100 

035 

1,068 

859 

150 

040 

1.095 

1,063 

100 

083 

1 ,098 

264 

100 

091 

i,3°* 

1,143 

150  Trunk 

• See  footaote  to  Table  1. 
MedUa  a arrival — 479  day*. 
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Of  the  19  patients  who  died  within  20-60 
days,  1 1 showed  clear  evidence  of  well  func- 
tioning marrow  with  steady  or  rising  white 
blood  cell  counts  and  absence  of  bleeding 
and  infection  at  the  time  of  death. 

The  time  from  diagnosis  to  death  of  the 
24  patients  entered  in  the  study  who  were 
not  treated  has  been  analyzed.  There  were 
4 who  died  in  a 20-60  day  interval: 


No.  of 
deaths  in 
20-60  days 


Patients  net 
given  radiation  4 

Patients  given 

radiation  19 


Patients 
surviving  or 
dying  at  other 
times 

10 

63 


Total 


24 

8a 


Fisher’s  exact  probability”  test  yields  a p 
value  of  0.16,  indicating  that  there  is  no 
difference  between  the  2 groups.  Therefore 
one  may  conclude  that  in  other  patients 
described,  the  effect  of  whole  and  partial 
body  radiation  therapy  was  less  important 
in  contributing  to  death  than  was  the  ex- 


tent of  disease  in  these  patients.  Another 
interpretation  would  be  that  a physician 
selecting  far  advanced  cancer  patients  for 
a given  treatment  would  have  about  the 
same  degree  of  difficulty  in  selecting  any 
form  of  treatment  for  these  very  ill  pa- 
tients. The  same  probabilities,  p=o.i9, 
0.2  and  0.21  are  found  for  patients  dying 
between  o and  20  days  post  treatment, 
from  0-60  days,  and  from  20-40  days,  when 
compared  to  the  untreated  group.  Current 
status  of  survival  for  these  88  treated  pa- 
tients is  as  follows: 

Prophylactic  therapy  (Ewing’s  tumor)  3 

Others  surviving  as  of  August  31, 1972  7 

Deaths  possibly  attributable  to  irradiation  8 
Deaths  attributable  to  tumor  70 

88 


REACTIONS  FROM  TREATMENT  AND  EFFECTS 
OF  PALLIATION 

The  acute  radiation  syndrome  develops 
in  stages.  In  the  prodromal  stage,  nausea 
and  vomiting  of  a transient  nature  occur. 
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These  complaints  are  often  highly  subjec- 
tive; therefore,  they  are  not  discussed  with 
the  patient  before  treatment.  _ 

The  analysis  of  our  88  treated  patients 
shows  that  44  per  cent  experienced  no 
symptoms  at  all,  that  27  per  cent  had  tran- 
sient nausea  and  vomiting  within  3 hours, 
14  per  cent  within  6 hours  and  3 per  cent 
within  12  hours.  In  only  4 patients  (4  per 
cent)  were  the  nausea  and  vomiting  of  a 
severe  nature  (Table  v). 

These  symptoms  are  no  greater  than 
found  after  surgery  or  after  treatment  with 
cancer  chemotherapy  drugs,  the  reactions 
of  which  are  often  far  more  severe  than 
those  from  these  kinds  of  radiation  therapy. 
Lahiri  et  alV  observed  that  when  5-fluoro- 
ura.  ;l  is  given  orally  at  a dose  of  1 5 mg./kg. 
daily  for  6 days,  and  then  weekly  at  the 
same  dose,  nausea,  vomiting,  diarrhea  or 
stomatitis  are  found  in  55  per  cent  of  the 
patients  treated,  and  marrow  depression  is 
observed  in  50  per  cent.  A recent  study  by 
the  Western  Cooperative  Cancer  Chemo- 
therapy Group,  employing  5-fluorouracil 
without  a loading  dose  at  15  mg./kg./wk. 
for  a month,  reported  mild  to  major  gastro- 
intestinal or  hematologic  toxicity  in  85.5 
per  cent  of  430  patients.17  Higgins  et  a/.1*  in 
treating  cancer  of  the  colon  using  12  mg./ 
kg.  of  5-fluorouracil  intravenously  for  5 
successive  days,  observed  that  27.9  per  cent 
of  359  patients  experienced  a toxic  reaction. 
The  same  group  reported  one  or  more  sur- 
gical complications  following  resection  of 
colon  carcinoma  in  29.6  per  cent  of  433 
patients.  Parsons  eta!.n  note  that  61-72  per 
cent  of  patients  suffering  from  so-called 
radiation  sickness  responded  favorably  to 
placebo  medication,  indicating  that  sug- 
gestibility may  have  a big  part  to  play  in 
the  appearance  and  control  of  these  symp- 
toms. Mukherji  et  al.u  in  evaluating  the 
effectiveness  of  a combination  of  4 drugs  in 
the  treatment  of  23  patients  with  lympho- 
sarcoma and  reticulum  cell  sarcoma  found 
severe  myelosuppression  in  4 patients  (17 
per  cent)  and'possibly  attributed  this  de- 
pression to  their  deaths  from  infection. 

During  the  latent  period  of  18-21  days 


Table  V 

INCIDENCE  or  NAUSEA  AND  VOMITING  IN  88  CANCER 
PATIENTS  RECEIV1NO  WHOLE  AND/OR  PARTIAL 
BODY  RADIATION  THERAPY 


Patients 

Per  Cent 

No  nausea  or  vomiting 

39 

44 

Nausea  and/or  vomiting  up  to 

3 hours  after  Rz 

23 

V 

Nausea  and/or  vomiting  up  to 

6 hours  after  Rz 

11 

*4 

Nausea  and/or  vomiting  up  to 

12  hours  after  Rz 

3 

3 

Nausea  and/or  vomiting  up  to 

14  hours  after  Rz 

7 

8 

Nausea  and/or  vomiting  up  to 

48  hours  after  Rz 

0 

— 

Nausea  and/or  vomiting  48 

hours  + 

4 

4 

— ■ 

— 

88 

IOO 

the  patient  is  asymptomatic.  The  period  of 
manifest  illness  then  begins  with  evidence 
of  malaise,  infection  and  bleeding.  These 
findings  occur  only  with  whole  body  irradi- 
ation and  not  with  partial  body  treatment. 
Also  when  marrow  is  successfully  replaced 
these  findings  do  not  occur. 

In  regard  to  palliation,  a review  of  pa- 
tient records  shows  that  some  palliation  was 
achieved  in  56  per  cent  and  that  31  per  cent 
were  made  neither  better  nor  worse  (Table 
vi).  In  another  3 cases  we  were  unable  to 
obtain  follow-up  history  concerning  pallia- 
tive effects.  The  3 cases  of  Ewing’s  tumor 
are  not  included  in  this  table  as  therapy 
was  prophylactic. 

POSSIBLE  UNIQUE  MECHANISMS  OF  WHOLE  AND 
PARTIAL  BODY  IRRADIATION 

Whole  body  irradiation  in  the  doses 
reported  herein  could  be  effective  against 
cancer  in  several  ways:  (1)  alteration  of  the 
immune  mechanism  of  the  body  altering 
the  balance  in  favor  of  the  host;  (2)  by  a 
direct  effect  on  the  metabolism  of  the  can- 
cer cells.  In  this  case  wide-field  radio- 
therapy would  have  one  advantage  over 
drug  therapy,  since  it  would  reach  all  can- 
cer cells  without  depending  upon  blood 
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Table  VI 

PALLIATIVE  EFFECTS*  OF  TREATMENT 

(85  Paticntsf) 


Per  Cent 

Relief  of  pain 

3i 

Decrease  in  tumor  size 

3i 

Increase  in  activity 

Increase  in  well  being  (weight  gain,  ap- 
petite improvement,  subjective  state- 

*3 

ment  by  patient) 

30 

One  or  more  of  the  above 

S6 

No  change 

Lost  to  follow-up  for  evaluation  of  palli- 

31 

ation 

Death  between  20  and  60  days  possibly 

4 

attributable  to  radiation 

9 

• In  tome  of  (he  patients  there  wm  more  th«n  one  indication  of 
improvement;  thot,  the  percentage*  eeceed  100  per  cent. 

t 3 children  with  Ewing’i  tumor  received  prophylactic  treat- 
ment and  are  not  included  in  this  analysis. 

supply,  or  chemical  and  pharmacologic 
distribution. 

Partial  body  irradiation  could  be  com- 
pared to  regional  isolation  perfusion  with 
antineoplastic  drugs,  again  being  certain  to 
reach  all  tumor  cells  within  the  irradiated 
volume  and  lacking  the  more  hazardous 
systemic  effects  of  total  body  irradiation. 

The  effectiveness  of  both  methods  may 
be  explained  by  the  fact  that  small  tumor 
foci  are  more  sensitive  to  treatment  than 
large  foci  and  that  single  cancer  cells  are 
more  susceptible  than  clumps  of  cells. 

PSYCHOLOGIC  AND  PSYCHIATRIC 
EVALUATION  OF  PATIENTS 

A unique  and  important  aspect  of  the 
research  work  in  this  project  has  been  the 
attempt  to  evaluate  and  distinguish  be- 
tween the  manifestations  of  cancer  and  the 
effects  of  radiation  therapy  in  regard  to 
psychologic  and  psychiatric  changes.  For 
example,  others  have  reported  on  personal- 
ity types  in  certain  cancers,*  but  no  studies 
were  presented  investigating  the  effects  of 
treatment.  . 

In  1969,  we  reported  on  the  effect  of 


total  and  partial  body  irradiation  on  the 
cognitive  and  emotional  processes  of  16 
patients.11  This  number  has  been  increased 
to  4 3.  These  studies  consisted  of  adminis- 
tration of  a battery  of  tests  to  each  patient 
in  the  pretreatment  phase,  during  sham 
and  actual  treatment  and  during  a 6 week 
post-treatment  period.  Tests  which  have 
been  utilized  included  the  Halstead  Bat- 
tery, Wechsler-Bellevue  Adult  Intelligence 
Scale,  some  tests  of  intellectual  impairment 
modified  from  Reitan,  and  the  5 minute 
verbal  content  test  of  Gottschalk  and 
Gleser.  There  has  been  some  change  in  the 
several  tests  which  we  have  been  using 
during  this  phase  of  the  total  project;  i.t.j 
not  all  tests  have  been  used  continually. 

In  the  baseline  data  of  39  patients  tested* 
the  median  intelligence  quotient  was  87  and 
the  mean  also  87.  There  were  41  per  cent  of 
subjects  with  I.Q.  values  of  95-116,  47  per 
cent  between  71-95,  and  12  per  cent  be- 
tween 63-70.  The  distribution  of  intelli- 
gence factors  as  measured  by  several  tests  is 
representative  of  the  population  served  by 
the  General  Hospital. 

It  is  clear  that  the  intensive  study  and 
the  above  testing  have  had  a helpful  effect 
in  increasing  the  level  of  motivation  to 
cooperate,  as  exhibited  by  all  patients  so 
studied. 

The  need  for  careful  handling  of  the 
cancer  patient  by  all  members  of  the  medi- 
cal team  is  emphasized  by  the  consistent 
evidence  of  depression  over  the  7 week 
study  period.  The  depression  is  lessened 
with  clinical  improvement  and  attention  to 
patient  needs.  It  is  also  less  in  patients 
with  long  survival  (over  100  days)  as  would 
be  expected.  Similarly,  hope  is  directly  re- 
lated to  survival.  Anxiety  dips  sharply 
during  sham  treatment;  it  increases  just 
prior  to  actual  treatment,  then  decreases 
and  levels  off.  Outward  hostility  tends  to 
increase  at  the  time  of  post  sham  treat- 
ment, then  dips  and  remains  quite  stable. 
Hope  as  measured  by  the  content  analysis 
of  verbal  behavior  is  related  to  satisfactory 
human  relations  in  the  patient's  life  situa- 
tion. 
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USE  OF  AUTOLOGOUS  BONE  MARROW 
TRANSPLANTATION 

Because  of  radiation-induced  hemato- 
logic depression  autologous  bone  marrow 
storage  and  reinfusion  were  instituted  in 
1964.  Employing  the  method  of  Kurnick,*1 
marrow  was  removed  from  the  posterior 
iliac  crest  under  local  anesthesia,  to  an 
average  value  approximating  300  cc.  It  was 
mixed  with  Osgood- glycerol  medium  and 
scored  at  —83°  C.  following  a programmed 
temperature  reduction  of  i°  C.  per  minute. 
Prior  to  reinfusion  dextrose  was  added,  and 
then  the  marrow  was  given  intravenously, 
initially  without  filtration,  at  a rate  of  50 
to  60  cc.  per  minute.  The  first  2 patients 
who  received  a marrow  transfusion  in  our 
study,  Patients  051  and  053,  were  infused 
with  frozen  marrow  24  and  19  days  post 
irradiation,  respectively,  at  a time  when 
the  marrow  sinusoids  were  relatively  empty 
of  precursor  cells,  with  the  expectation  that 
there  would  be  more  room  for  the  trans- 
plant to  take.  Marrow  viability  in  these  2 
procedures  was  55  and  57  per  cent.41 

Patient  05 1 experienced  moderate  hemo- 
globinuria not  seen  in  Patient  053  after 
infusion.  Marrow  was  given  in  both  cases  2 
to  3 weeks  post  irradiation;  hence,  it  was 
impossible  to  distinguish  spontaneous  mar- 
row recovery  from  successful  marrow  auto- 
transfusion. 

Because  hemoglobinuria  had  been  noted, 
a triple  filter  system  was  developed  and 
marrow  autotransplantations  on  Patients 
070,  077,  078,  087,  090,  091 , 095,  098,  099, 
107  and  111  have  all  been  performed  em- 
ploying this  filter  system.48 

In  marrow  transplants  of  Patients  070, 
077,  and  078,  the  delay  between  the  re- 
moval of  marrow  and  transfusion  was  u, 
2 and  o days,  respectively.  The  platelet 
count  of  Patient  078  never  fell  below 
125,000  per  mm.8,  but  the  white  blood  cell 
count  dropped  as  low  as  900,  suggesting 
possible  effectiveness  of  the  technique  for 
the  first  time. 

For  the  next  8 patients  the  technique 
was  therefore  modified,  so  that  a larger 
volume  of  marrow  (500  cc.)  was  removed 


from  the  patient  under  general  anesthesia. 
The  patient  was  then  irradiated  and  the 
marrow  replaced  intravenously  on  the  same 
day  as  it  was  removed.  The  results  in  Table 
vii  indicate  the  success  attendant  on  the 
modification  of  this  procedure.  Five  pa- 
tients receiving  200  rads  of  whole  body 
radiation  showed  mean  white  blood  counts 
to  be  2 ,8 20  ± 804  cells  per  mm.*  at  the  nadir. 
In  7 patients  given  the  same  dose  but  no 
autograft,  the  level  at  the  nadir  was  850 
±380  cells  per  mm.1,  the  2 means  being 
significantly  different  (Table  vm).  The 
first  patient  transplanted  with  our  new 
technique  (Patient  087)  was  followed  in  the 
Clinical  Research  Center,  Cincinnati  Chil- 
dren’s Hospital,  for  over  6 weeks  without 
any  evidence  of  illness.  Subsequently  pa- 
tients receiving  these  whole  body  doses 
have  only  been  hospitalized  for  a total  of  5 
days  or  less.  The  degree  of  marrow  depres- 
sion in  the  successfully  transplanted  pa- 
tient is  such  that  hemorrhage  and  infection 
are  not  observed. 

The  3 failures  in  the  revised  transplanta- 
tion technique  have  been  Patient  090,  099 
and  107.  Patient  090  suffered  a cerebro- 
vascular accident  unrelated  to  her  tumor 
or  her  radiotherapy.  The  latter  2 patients 
(°99i  io7)  had  had  widespread  radio- 
therapy which  had  affected  the  reticulo- 
endothelial framework  necessary  for  stem 
cell  development,  and  preliminary  cell 
aspirates  in  allegedly  unirradiated  areas 
did  appear  hypocellular.  Patient  107  ap- 
peared to  possess  normal  granulocyte  re- 
serves, one  of  our  marrow  screening  param- 
eters, only  because  we  were  given  an  in- 
correctly high  body  weight  on  which  to 
base  our  etiocholanolone  dosage,  thus 
falsely  elevating  the  marrow  granulocyte 
reserves.  From  this  unfortunate  experience 
we  now  insist  that  a candidate  for  marrow 
autotransplantation  have  a normal  iliac 
marrow  aspirate  histologically,  a normal 
bone  marrow  scan  employing  technetium 
99m  sulfur  colloid,  and  normal  granulocyte 
reserves  measured  with  etiocholanolone 
(after  we  weigh  the  patient)  as  indicators  of 
normal  marrow  function.  At  autopsy,  Pa- 
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Txile  VII 


WHOLE  BODY  IRRADIATION  WITH  MARROW  TRANSPLANTATION 


Type 

Study  ol 
No.*  Trans- 
plant 

Whole 

Body 

Dose 

(rads) 

Dste  of 
Marrow 
Removed 

Date  of 
R. 

Date  of 
Marrow 
Rein  feted 

No.  of 
CeDs 

Reinfused 

VUbiW 

tty 

Mar- 

row 

Froze* 

Complies  tion* 
of  Infusion 

Outcome  of 
Autograft 

051 

Auto 

IJO 

4/36/6 j 

5/1/65 

5/15/65 

1.6X10* 

55% 

Yes 

f Hemoglobinuria  for  1 
dsy 

Did  not  take 

<=53 

Auto 

100 

5/  4/65 

5/  1/65 

5/17/65 

t .4  Xio* 

57% 

Yes 

fNooe 

Did  not  take 

070 

Auto 

IJO 

5/  4/6$ 

3/  a/67 

3/*3/67 

0.33X  IO» 

68% 

Yes 

None 

Did  not  take 

077 

Auto 

200 

10/31/67^11/  7/67 

*1/  9/67 

0.79X10* 

4*%- 

Yes 

Hemoglobin  aria  for  ia 
hours 

Did  not  take 

078 

Auto 

IOO 

11/  4/67 

ia/  j/67 

«/  5/67 

4.16X10* 

96% 

No 

None 

Feasible  partial  take 
with  platelets  never  be- 
low iaj,ooo/mm.*  but 
leukocytes  90o/mm.' 

087 

Iso 

aoo 

3/  3/69 

a/ 17/69 

3/  3/69 

4-38X10* 

99% 

No 

None 

Take 

090 

Auto 

IJO 

a/  a/69 

a/  a/69 

1/  a/69 

1J.6X10* 

96% 

No 

None 

Cerebrovascular  acci- 
dent killed  patient  6th 
dry  after  R„ 

091 

Auto 

aoo 

7/  V69 

7/  a/69 

7/  a/69 

4-6X10* 

98% 

No 

None 

Take 

°9J 

Auto 

300 

11/  5/69 

11/  5/69 

11/  5/69 

3.07X10* 

97% 

No 

None 

Take 

098 

Auto 

aoo 

1/37/70 

1/17/70 

1/37/70 

7-41X10* 

98% 

No 

Transient  hypotension 
before  infusion 

Take 

099 

Auto 

ajo 

3/3/70 

3/  3/70 

3/  3/70 

J.  31X10* 

95% 

No 

None 

No  take 

107 

Auto 

aoo 

n/ij/70 

il/lj/70 

ia/tj/70 

3 ax  10* 

95% 

No 

None 

Take  doubtfu  1-leuko- 
penia but  no  sepsis 

HI 

Auto 

aoo 

5/19/7* 

5/19/71 

5/19/71 

7.4  Xio* 

96% 

No 

None 

Take 

• See  footnote  to  Table  I. 
t Unfiltered  marrow  infused. 


Table  VIII 


RESULTS  OF  SUCCESSFUL  (SO-  AND  AUTOTRANSPLANTS  OF  MARROW  AFTER 
200  RADS  MIDLINE  WHOLE  BODY  IRRADIATION 


Study  No. 

Day  of  Leukocyte 
Nadir 

Leukocyte  Count  at 
Nadir  (cella/mm.*) 

Nucleated  Cell  Count 
Infused  Per  Kilogram 
Body  Weight! 

087 

26 

2,100 

1 .6Xio‘ 

091 

*5 

4,100 

2.3X10* 

095 

33 

2,700 

o.6Xio* 

* 098 

28 

2,200 

1.7X10* 

111 

3i 

3.ooo 

1.4X10* 

Mean 

28.6 

2,820±804f 

1.5X10* 

Mean  of  Controls* 

*4 

8$o±38ot 

— 

* 7 oatienti  receiving  ooo  rad*  whole  body  radiation  without  transplantation  of  marrow, 
t The  means  differ  significantly  by  the  t test  at  p<aooi  and  by  the  Wikoxoo  two  sample  test  at  p<o.oa. 
X It  has  been  estimated  that  l.iX  lo*  cells/ kg.  are  required  for  a successful  marrow  iso-  or  autotransplant.44 
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tient  099,  who  died  on  Day  31  post  irradia- 
tion, had  widespread  carcinoma  of  the 
pancreas.  Patient  107  survived  her  pancy- 
topenia without  any  evidence  of  sepsis. 
Patient  in  had  no  significant  cytopenia 
and  her  hospitalization  (including  auto- 
transplant) lasted  only  4 days. 

This  technique  has  been  of  advantage  in 
simplifying  the  patient’s  course  and  elimi- 
nating the  long  period  of  hospitalization 
needed  prior  to  transfusion.  The  possibility 
of  rein  fusing  tumor  cells  in  the  untreated 
marrow  exists,  but  the  elimination  of  this 
problem  awaits  the  development  of  suc- 
cessful methods  of  marrow  allotransplanta- 
tion. 

summary 

1.  Whole  and/or  partial  body  radiation 
therapy  given  in  single  doses  has  shown 
beneficial  effects  in  the  control  of  certain 
advanced  cancers.  The  palliative  effects 
compare  favorably  with  results  using  anti- 
cancer drugs  as  commonly  reported  in  the 
medical  literature. 

Irradiation  certainly  seems  to  improve 
survival  in  the  untreated  patient  with 
cancers  of  colon,  lung  and  breast. 

2.  The  use  of  autologous  marrow  reinfu- 
sion immediately  after  radiation  therapy 
minimizes  the  characteristic  marrow  de- 
pression otherwise  observed.  The  degree  of 
illness  following  infusion  is  greatly  lessened 
and  hospitalization  greatly  shortened. 

Eugene  L.  Saenger,  M.D. 

Radioisotope  Laboratory 
Cincinnati  General  Hospital 
Cincinnati,  Ohio  45129 
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January  3,  1973 


The  Honorable  MiHe  Gravel 
1351  New  Senate  Office  RuUding 
Washington,  D.  C. 

Dear  Senator  Grav  * : 

This  letter  ran.  its  our  response  to  your  request  of  us  to  tno.uire  into  the 
whole-body  radi  . .•  theraov  project  being  conducted  by  Dr.  Eugene  t..  aaengcr 

and  his  collearu  it  the  I'ni/ersLty  of  Cincinnati.  Ke  have  nad«  our  inquiry 

and  our  broad  co  .'lesions  are  as  follows. 

1.  In  the  normal  context  of  a clinical  investigation,  the  project  is  validly 
conceived,  stated,  executed,  controlled  and  folla'm,d  up.  The  appropriate 
scientific  and  professional  committees  of  tne  University  of  Cincinnati 
have  performed  their  functions  during  the  course  of  the  project. 

2.  The  process  of  patient  selection  based  upon  clinical  cor.r i derations  conforms 
with  good  medical  practice. 

3.  The  records,  publications  and  patient  followup  aro  voluminous  and  cot.**endable . 

4.  The  procedure  used  for  obtaining  patient  eanssnt  is  valid,  thorough  and 
consistent  with  tho  recosiscndatior.s  of  the  rational  Institutes  of  health  and 
with  the  practice  of  most  cancer  centers. 

5.  Should  this  project  cone  bafoco  thi  Senate  or  one  of  its  conoitteas  in  some 
fashion,  we  would  urge  your  support  for  its  continuation. 

Tliough  physicians  do  riot  Invariably  share  with  tho'publlc  the  wave  in  which 
they  roach  professional  conclusions,  ve  think  it  aicrorriate  tc  your  inquiry 
to  detail  fcelcrf  the  way  in  which  ve  reached  theta  conclusions.  Our  ecciptanco 
of  your  request  * as  based  upon  the  realisation  t'.uc  senators  have  trod  of  expert, 
impartial  radical  ar.d  scientific  advice  in  evaluating  complex  ticrcdical  problors. 
Should  you  desire  further  information,  we  will  again  endeavor  to  be  raaponsive. 


The  corn It tee 

As  I noted  in  my  earlier  latter  to  you,  the  College  is  ecldom  called  upon  to 
investigate  the  scientific  efforts  of  ar.y  of  its  members  and  thut  has  no  standing 
committee  with  such  a charge.  Instead.  I ashed  tvv»  lviding  radiation  therapists 
and  a third  distinguished  physician  to  ur.darc«J;c  the  inquiry.  They  arc i 


842 


Dr.  Henry  Kaplan,  chairman  and  profe-sor  of  radiology  at  Stanford  University 
Medical  School  in  Palo  Alto,  California.  Dr.  Kaplan  is  internationally  known  for 
hi*  pioneering  work  in  several  areas  of  cancer  therapy.  He  has  been  a member  of 
various  cancer  study  and  advisory  groups  including  the  Committee  of  Consultants 
to  Conquer  Cancer  which  recently  advised  the  Senate.  His  extensive  bibliography 
includes  descriptions  of  his  work  on  Hodgkin's  disease  involving  extensive  radiation 
of  patients.  Dr.  Kaplan  is  currently  chairman  of  our  Commission  on  Cancer. 

Dr.  Prank  R.  Hendrickson,  chairman  of  the  department  of  radiation  therapy  at 
Chicago's  Presbyterian-St.  Luke's  Hospital.  Dr.  Hendrickson  is  also  a faculty 
member  of  the  University  of  Illinois  College  of  Medicine  and  the  Rush  Medical 
College  as  well  as  a consultant  to  the  Veterans  Administration  and  a member  of 
various  national  cancer  bodies,  i’is  blbliograpny  Includes  reports  of  his  treatment 
of  children  afflicted  with  Swing's  sarcoma  with  radiation.  Ho  is  the  present 
chairman  of  our  Commission  on  Radiation  Therapy. 

Dr.  Samuel  Taylor,  III,  a distinguished  internist  and  oncologist  at  Presbyterian- 
St.  Luke's  Hospital  in  Chicago.  He  is  the  founder  of  the  American  College  of 
Physicians  cancer  program.  Ke  is  a professor  of  rcdicine  at  Rush.  Dr.  Taylor's 
wide  experience  as  a senior  investigator  in  the  field  of  cancer  provided  us  with 
a view  from  another  aiscipline.  Ho  is  a long  time  expert  in  chcnothcrapy  of 
disseminated  cancer. 

Mr.  Otha  Linton,  director  of  our  Washington  Office,  provided  staff  support  to  the 
group  and  coordinated  tneir  inquiry  with  Dr.  Saenger  and  his  colleagues. 


Nature  of  the  inquiry 

Drs.  Kaplan  and  Hendrickson  ar.d  Mr.  Linton  met  with  Dr.  Sacnqer  and  Or.  Charles 
M.  Barrett,  director  of  radiation  therapy  at  the  University  of  Cincinnati,  NoventBi- 
29  in  Chicago.  The  discussion  covered  the  background  of  the  project  and  the 
purposes,  objectives  and  achievements  of  the  effort  to  dite.  Dr.  Saer.ger  then 
provided  the  committee  with  published  papers  and  su: nary  materials  about  the 
project. 

On  December  16,  Drs.  Kaolan,  Hendrickson  and  Taylor  met  in  Cincinnati  with  Di , 
Saenger,  otner  metiers  cf  his  team,  two  nn-bers  of  the  University  of  Cincinnati 
human  investigation  committee,  and  the  chairman  of  the  special  university  cotr.ittcc 
which _was  created  by  the  president  to  review  the  project. 

Those  i ntervieved  were,  from  the  UC  Human  Research  Cononittce,  Dr.  Evelyn  V.  Hess, 
professor  of  medicine  and  Dr.  Harvey  C,  Knowles,  Jr.,  ciofcssor  of  medicine,  from 
the  special  university  committee  to  review  the  Saenger  project.  Dr.  Raymond  f. 
Suskind,  professor  of  environmental  health  and  medicine,  from  the  deportment  of 
radiolog/  and  the  study  team,  Drs.  Charles  H.  Barrett,  Harry  Horwits,  Bernard  S. 
Aron  and  cd..ard  B.  filbersteln,  physicists,  Drs.  t-Uen  Chen  and  Janes  G.  Keiiakes, 
and  the  psychologist,  Mrs.  Carolyn  N.  Winget. 
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Dr.  Saenger  and  everyone  at  the  university  vers  willing  to  recognise  our 
competence  and  to  cooperate  fully  with  our  inquiry.  The  committee  cectoers 
were  extended  full  cooperation  and  can  conclude  that  they  apprised  themselves 
of  the  situation  to  the  sane  extent  that  they  would  have  needed  to  do  as 
■embers  of  an  N1H  study  section  or  sits  review  team.  each  member  ef  the  committee 
has  served  in  such  a capacity. 

The  coouittee  viewed  the  project  as  it  w*s  designed as  a clinical  investigation 

of  a modality  for  the  caro  of  cancer  patients  with  oxtrnsive  and  incurable  disease 
Phase  one  investigations  follow  basic  animal  work  and  always  precede  randonired 
clinical  trials  which  may  or  may  not  be  justified  on  the  basis  of  the  first  human 
applications. 

In  the  opinion  of  the  committee,  the  team  at  Cincinnati  had  abundant  bases  in  the 
literature  for  undertaking  its  study.  The  participants  are  fully  qualified  to 
undertake  the  investigation,  both  from  the  viewpoint  of  good  patient  care  and 
importantly  the  possibility  that  new  and  valuable  clinical  information  could  be 
obtained. 

Our  committee  did  not  concern  itself  with  the  implications  which  have  been  raised 
concerning  partial  funding  of  the  effort  by  the  Department  of  Defense,  w©  did 
note  that  00D  funds  were  used  only  to  support  the  laboratory  and  psychological 
studies  but  not  the  treatment  or  the  care  of  the  patient.  The  basic  costs  were 
borne  by  the  university  and  its  teaching  hospitals. 

because  of  the  prevalence  ~of  cancer  which  has  been  noted  so  recently  bv  the 
Senate,  the  House*  cf  Representatives  and  the  President,  those  charged  with  the 
care  of  canc.er  patients  have  need  for  ever/  possible  bit  cf  information  concerning 
the  methods  and  modalities  which  we  use  tc  treat  these  patients.  In  our  opinion, 
this  project  has  the  possibility  of  contributing  useful  clinical  information. 

It  is  worth  noting  that  if  others  have  had  access  only  to  the  reports  made  to  DOO 
on  its  part  of  the  project  or  if  thiy  somehow  failed  to  understand  that  the  fact 
of  extensive  followup  in  no  way  departed  or  detracted  from  fundamental  precepts 
of  good  patient  care,  then  it  follows  that  they  might  reach  conclusions  different 
from  those  of  our  committee. 


The  nature  cf  cancer  investigations  and  treatment 


In  clinical  investigations  of  cancer,  ve  are  concerned  Loth  with  the -basic  cancer 
process  and  with  its  manifestations  in  hunans  and  specifically  in  the  patients 
who  present  therselvus  for  care.  The  treatment  of  an  individual  represents  a 
scries  of  choices  for  his  physicians  which  are  based  upon  diagnostic  findings  and 
their  best  judgement.  Since  humans  respond  to  the  assault  of  cancer  and  to  attesrp 
to  treat  it  as  uniquely  as  they  do  to  most  other  things,  generalisations  here  have 
statistical  value  but  limited  application  to  individuals. 
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There  are  many  Corns  of  cancer.  Each  type  has  in  common  the  loss  of  intracellular 
control  upon  vhich  normal  cells  depend  to  regulate  their  growth  The  cancers 
differ  in  cellular  types  and  in  the  site  of  origin  of  a primary  lesion  within 
the  body  as  well  as  the  bodily  pathway*  through  which  they  may  spread.  Thus,  for 
example,  the  problem  of  defining  and  treating  a solid  tumor  may.  differ  radically 
from  the  approach  to  a form  of  leukemia. 

Physician*  have  three  funda.'ncntal  nodalitics  which  may  be  used  singly  or  combined 
to  attempt  to  cure  or  control  cancers.  These  are  extirpative  surgery,  high  energy 
radiation  and  chemicals.  Hormones  also  are  used  to  attempt  to  alter  the  course 
of  certain  cancers  involving  the  endocrine  system. 

The  choice  of  treatment  must  be  decided  for  each  patient.  The  decision  is  based 
upon  the  type  of  cancer,  its  location,  its  sire,  its  degree  of  spread  and  upon 
the  age  and  general  health  of  the  patient.  Ideally,  the  therac-sutlc  decision  is 
made  in  a cancer  conference  involving  physicians  from  the  different  disciplines 
appropriate  to  the  problem  at  handv  By  the  nature  of  the  disease,  any  cancer 
therapy  must  bo  regarded  as  heroic.  The  cancer  patient  must  accept  lesser 
probabilities  of  success  and  r.ore  stringent  side  effects  of  treatment  than  usually 
befall  sufferers  from  other  diseases. 

Timing  is  all  important  in  the  treatment  of  most  cancers.  A snail,  carlv  cancer 
may  be  removed  surgically  or  destroved  with  radiation.  But  if  the  cancer  has 
begun  to  spread  beyond  its  original  site  and  beyond  the  surgical  or  radiation 
field,  the  destruction  of  the  primary  lesion  will  not  suffice  to  save  the  patient. 

Unfortunately,  many  patients  still  are  diagnosed  as  having  far  advanced  cancer 
which  must  be  judged  unlikely  to  respond  to  any  standard  curative  effort.  These 
patients  nay  have  undergone  various  treatments  without  success.  Or  they  may  have 
had  a "silent"  primary  cancer  which  was  diagnosed  only  after  it  began  to  spread 
through  tfte  body. 

The  physician  having  the  caro  of  a patient  with  advanced  cancer  has  three  practical 
choices.  One  is  to  do  nothing,  allowing  the  disease  to  take  its  course.  Another 
is  to  attempt  palliation,  an  effort  to  retard  the  tumor  growth  and/or  to  ease  the 
pain  of  the  patient.  The  third  is  to  attempt  drastic  or  radical  treatments  not 
commonly  accepted  as  reliable  or  efficacious  for  patients  having  a greater  chance 
of  success.  Tne  third  arproich  carries  the  long-snot  possibility  of  direct  patient 
gain.  The  doctor  and  patient  must  agree  that  something  of  benefit  to  others  may 
be  learned  from  the  effort. 

Thus,  the  effort  to  improve  cancer  treatments  has  been  based  upon  the  first 
application  of  nc^  or  questionable  techniques  to  those  patients  having  nothing 
to  lose  by  their  failure  because  there  is  no  known  treatment  available.  Often, 
the  effectiveness  of  the  technique  must  be  measured  in  time  of  survival,  relief  of 
pain,  or  from  certain  body  measurement*,,  rather  than  in  terms  of  overt  tumor 
destruction.  Efforts  must  be  made  to  isolate  and  measure  the  specific  timing, 
dosages,  procedures  and  restraints  which  can  be  observed  to  alter  the  course  of 
the  disease.  When  a form  of  treatment  has  been  shown  to  have  some  measurable 
beneficial  effect  on  far  advanced  patients  it  can  fce  considered  for  general  use. 
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The  nature  of  cancer  investigation  requires  that  store  than  one  therapist  nust 
undertake  a rve-v  modality  at  each  stage  of  its  development  before  it  can  be  accepted 
for  general  usage.  If  an  improvement  in  sons  tool  or  resource  becomes  available, 
such  as  the  advent  of  supervoltage  radiation  sources  then  previous  studies  may 
be  repeated  with  profit. 

Both  the  high  energy  radiation  and  the  several  chemicals  now  used  in  cancer  therapy 
have  harmful -effects  upon  patients.  So  does  radical  surgery.  The  choice  must  be 
made  to  refrain  from  curative  effort*  when  the  destruction  of  the  tunor  would 
Involve  unacceptable  side  effects  of  a localized  or  systemic  nature.  Thus,  efforts 
to  control  or  relieve  tide  effects  are  equally  significant  with  those  to  destroy 
the  tumor. 

When  radiation  is  used  as  the  tmorieidsl  agent,  the  effort  is  made  to  limit  its 
effects  by  tailoring  the  dose  to  the  suspect  ar^a  and  ty  using  a series  of  tolerable 
exposures  to  destroy  the  cancer  cells  without  damaging  vital  organs  and  adjacent 
normal  tissues.  If  a cancer  is  widespread*  then  a tuev>ricidal  dose  of  radiatlcn 
presents  problcrs  vnich.  for  the  roc t part,  remain  unsolved.  Lesser  amounts  of 
radiation  have  been  used  in  various  ways  as  part  of  efforts  to  retard  tvasor  growth, 
to  relieve  pain  or  to  alter  the  pattern  of  cancer  development. 

The  literature  of  radiation  therapy  offers  substantial  mnhers  of  citations  of 
efforts  to  use  whole  or  partial  body  radiation  for  the  palliation  of  advanced 
cancers.  The  conclusion,  broadly,  oust  be  that  the  concept  has  not  been  sufficient: 
productive  to  rcconsend  generally  nor  so  lacking  in  effect  to  be  abandoned  as  an 
approach . 


The  Cincinnati  project 

The  actual  treatment  of  patients  was  begun  in  I960  by  Ur.  Saenger  and  his  colleanui  ■ 
as  a clinical  assessment  of  the  use  of  suhlethal  whole  body  radiation  for  the 
palliation  of  patients  with  a variety  of  disseminated  cancers.  The  precise  was 
that  the  level  of  radiation  selected  would  have  a retardant  effect  upon  the  growth 
of  the  tunor  cells  throughout  the  body  and  that  the  patient,  for  the  most  part, 
could  tolerate  the  side  effects  of  systemic  radiation. 

The  second  part  of  the  premise  was  that  patients  who  wore  closely  followed  after 
their  cancer  treatments  could  indicate  both  the  physical  and  psychological  reaction 
to  the  therapeutic  effort  over  a period  of  several  vee.s.  This  clinical  assessment 
provided  a new  dimension  to  previous  studies  of  the  use  of  whole  body  radiation. 

Beginning  in  1964,  the  group  began  to  use  the  technique  of  autologcu*  hone  marrow 
transplants  as  a means  of  overcoming  the  marrow  depression  otherwise  inescapable 
after  Whole  body  radiation.  The  technique  after  some  modification  involves  the 
extraction  of  300  to  600  cubic  centimeters  (about  a pint  or  so)  of  narrow  from 
the  posterior  iliac  crest  just  before  the  radiation  exposure.  The  same  day,  tho 
marrow  is  filterad  and  reinjected  into  the  patient.  As  a clinical  procedure,  this 
has  succeeded  in  averting  most  of  tho  extended  radiation  syndrome  effects  previous 
observed  in  patients  in  this  strict  and  in  other  whole  body  studies. 
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Efforts  to  adninite  late  effects,  such  a*  the  drop  in  white  cells  and  platelets 
and  the  decrease  in  red  blood  cells  vnlch  ere  classic  to  radiation  syndrocves.  began 
in  1965.  This  method  using  autologous  bone  narrow  immediately  after  radiation 
therapy,  became  practical  early  in  1969. 

The  concept  of  whole  body  radiation  as  a method  of  treating  cancer  is  not  new 
with  tho  Cincinnati  project.  There  ie  voluminous  literature  reporting  controlled 
animal  experiments  vhich  are  highly  useful  but  not  indicative  of  human  responses 
to  human  tumors.  The  literature  reporting  on  human  exposures  dates  back  to 
efforts  in  1923.  A review  of  reports  to  194  2 showed  more  than  270  patients  thus 
treated  with  fairly  little  encouragement.  Since  these  patients  in  all  cases  had 
disseminated  tunors  and  the  radiation  sources  available  were  in  the  ostliovoltage 
range,  the  results  were  not  surprising. 

Tho  advent  of  supervoltage  generators  and  particularly  cobalt  60  sources  promoted 
additional  studies  to  assess  the  effect  of  higher  energy  radiation  and  led  to  a 
new  round  of  studies.  In  1953,  V.  P.  Collins  and  R.  K.  Looffler  c.lled  the  use 
of  200  roentgens  whole  body  Ma  useful  addition  to  the  management  of  advanced  cancer." 

A current  bibliography  contains  some  86  scientific  articles  on  the  subject, 
excluding  Dr.  Saengor’s  contributions,  V.hole  body  projects  have  been  undertaken 
in  more  than  42  U.  S.  medical  centers.  At  present,  efforts  are  urderway  using 
whole  or  partial  bocy  radiation  for  the  control  of  lcu’:c-iia,  Hodgkin’s  disease, 
polycythemia  vera,  multiple  myeloma,  and  disseminated  cancers  of  the  breast, 
thyroid  and  prostate.  tn  very*  small  groups,  whole  oody  radiation  has  been  used 
successfully  in  curative  efforts  against  Ewing’s  sarcoma,  a bone  tunor  primarily 
of  children.  

The  Cincinnati  study  through  the  end  of  1970  involved  a total  of  106  patients 
referred  from  the  Tumor  Clinic  of  the  Cincinnati  General  Hospital.  These  were 
patients  found  by  biopsy  and  clinical  examination  to  have  disseminated  tumors. 

They  "were  chosen  because  they  suffered  from  advanced  and  widespread  neoplastic 
disease  such  that  euro  could  not  be  anticipated, " in  Dr.  Saengcr's  words. 

All  of  the  patients  underwent  a 7 to  14  day  assessment  period  to  reaffirm  the 
diagnosis  and  to  determine  whether  their  disease  and  their  general  health  would 
make  the  radiation  attempt  feasible.  Some  24  oatients  wore  rejected  and  received 
no  radiation  on  the  basis  of  their  clinical  assessment.  ?or.e  of  the  82  patients 
later  treated  received  sham  radiation  sessions  during  the  assessa.ent  period  but 
none  actually  were  exposed  until  after  a decision  by  the  team  which  determined 
the  treatment  could  be  beneficial. 

The  patients  had  a variety  of  tu-nors.  The  largest  group  was  25  with  cancers 
originating  in  the  colon  and  rectum.  A second  group  of  1-1  had  tutors  of  the 
bronchus.  Fifteen  women  had  disseminated  breast  cancer.  There  wore  25  patients 
with  miscellaneous  tu.nors.  Three  children  had  Ewing's  carco-na  and  were  treated 
for  curative  effect.  One  of  the  25  patients  with  miscellaneous  tumors  had  Ewing's 
sarcoma  with  metastases  too  widespread  for  a curative  effort. 
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Discussions  with  the  patients  and  members  of  their  families  are  standard  in  any 
cancer  theraoy  situation  and  were  a part  of  this  project  from  its  beginning. 
Specific  patient  consent  forms  have  bcen'used  since  1965/  when  this  step  was 
reoomaended  by  the  National  Institutes  of  Health. 

Since  1968,  patients  selected  for  the  study  were  interviewed  on  succeeding  days 
by  the  internist  in  the  project  beforo  being  asked  to  sign  a consent  fom  for  the 
therapy,  tfhen  possible  and  in  all  cases  of  children,  the  Interview  included  one 
or  store  members  of  the  family  who  also  consented  to  the  treatment.  Except  for 
the  three  children  with  Ewing’s  sarccoa,  all  wore  told  that  their  cancers  had 
been  defined  as  incurable  and  that  the  treatment  would  be  attempted  in  an  effort 
to  prolong  their  lives  and  possibly  to  retard  or  shrink  the  ta-iors.  They  were 
told  that  the  information  gained  from  the  stud/  was  hoped  to  be  helpful  to  othor 
patients.  In  the  last  few  years  they  vers  told  that  the  information  night  have 
military  as  well  as  clinical  significance. 

The  patients  were  told  that  there  could  be  some  side  effects  from  the  radiation 
exposure  and  that"  the  team  would  wish  to  keep  in  close  touch  vLth  them  for  a 
period  of  weeks  to  study  their  reactions  both  to  the  advances  in  their  disease 
and  to  the  inpact  of  the  radiation.  The  possible  side  effects  wero  not  described 
in  detail  nor  emphasiaed  to  avoid  subjective  inducement  of  the  symptoms. 

So  far  as  the  side  effects  were  concerned,  the  team  reported  that  45  percent  had 
no  vomiting  or  nausea  after  the  radiation.  Some  24  percent  experience d transient 
vomiting  and  nausea  within  three  hours  and  another  17  percent  had  the  sane  symptor.r 
within  12  hours  of  exposure.  Another  9 percent  continued  vomiting  up  to  24  hours. 
Only  five  percent  had  prolonged  and  severe  vomiting  and  nausea. 

It  is  worth  noting  that  these  symotoms  are  certainly  no  greater  than  those 
experienced  by  patients  treated  either  by  surgery  or  by  any  of  the  systemic  drugs 
now  being  used  clinically  on  disseminated  cancors. 

Tho  patients  were  selected  by  clinicians  at  the  Cincinnati  General  Hospital  from 
the  population  served  by  that  institution  solely  on  the  basis  of  their  tumor 
diagnosis.  Since  CGir  Is  a institution,  none  of  the  patient,  were  private  patients. 
The  three  cnildrcn  with  Ewing’s  sarcoma  were  referred  by  physicians  at  the  affiliat 
Cinainnati  Children’s  Hospital. 

Extensive  psychological  studies  were  done  on  19  patients.  It  was  possible  to 
establish  their  I£s.  The  median  on  the  studied  greup  was  67.  The  range  was  from 
116  to  a low  of  03.  Sene  31  of  the  treated  patients  verc  Caucasian  arid  51  were 
negro.  In  both  race  and  IQ  the  group  was  representative  of  the  patients  served 
by  CGH . 

The  three  children  vho  wie  treated  definitively  for  Ewing's  sarcoma  remained  alivo 
froa  one  to  four  years  alter  treatment.  From  the  other  79,  for  whom  only  palliatii 
was  expected,  five  others  survived  as  of  October  of  1971,  the  longest  by'raoro 
than  six  years. 


848 


The  clinical  assessment  of  the  effort  indicated  that  (with  overlapping  percentages) 
29  percent  felt  relief  of  pain,  10  percent  shoved  a measurable  decrease  in  primary 
tumor  site,  11  percent  reported  an  increase  in  activity  on  their  own  part 
following  treatment  and  29  percent  reported  an  increase  in  “well-being."  About 
29  percent  shoved  no  evidsneo  of  imorovenent  or  change-  Four  percent  vwre  lost 
to  followup,  a group  of  10  percent  or  eight  patients  died  from  20  to  60  days 
after  the  whole  body  exposure. 

It  is  not  possible  to  determine  positively  that  those  patients  who  died  within 
60  days  of  the  treatment  would  not  have  succvanbed  to  theit  disease  within  that 
period,  even  though  the  clinical  assessment  had  been  that  their  disease  was 
stable  enough  to  justify  their  inclusion  in  the  study.  However,  it  was  noted  from 
the  followup  studies  that  their  bone  narrow  function  vaj  subnormal  and  thus 
relatablo  to  radiation  syndrome. 

In  terms  of  survival,  the  Cincinnati  group  reported  rerults  showing  an  extension 
of  days  over  untreated  patients  in  each  of  the  tumor  categories.  Itosever,  results 
were  not  mar'sealy  superior  to  the  survival  results  retorted  by  other  investigators 
using  various  chemicals  or  other  combinations . 

The  survival  figures  are  elo  xied  by  the  fact  that  rany  of  the  patients  included 
in  the  sample  had  already  undergone  one  or  more  types  of  treatment  unsuccessful ly, 
often  only  a short  ti^e  before  tneir  inclusion  ii<  t.ie  stud*'.  Sone  of  the  patierts 
the  study  also  received  extensive  followup  treatment,  sometimes  involving  further 
radiation  of  the  primary  tumor  area. 

Thus,  the  oaticnts  received  a therapeutic  regimen  ,.:uch  was  clinically  judjed  most 
efficacious  for  t*'Cir  survival  and  palliation,  he '..ever  much  the  added  efforts 
blurred  the  observation  of  the  effects  of  the  single  whole  body  exposure. 

In  specific  terms  of  survival.  Dr.  Sacnger  was  able  to  draw  rough  comparisons 
which  indicated  the  benefit  of  some  treatment  over  none.  He  found  that  his 
results  compared  to  those  gained  by  other  investigator 3 using  surgical  resections, 
drugs  such  as  &-f luorouracil  and,  for  the  breast  cancer  patients,  estrogens  and 
androgens . 

In  Dr.  Rccnger’s  words,  “The  relatively  small  numbers  of  patients  in  these  groups 
(his  and  the  or.os  enm-ared  from  the  literature)  preclude  anv  claim  to  therapeutic 
superiority.  On  the  other  hand,  it  seems  reasonable  to  continue  therapy  for  these 
gravely  ill  individuals  since  this  method  of  treatment  is  less  elaborate  and  with 
no  greater  rish  than  many  present  forms  of  chemotherapy." 

In  this  conclusion,  the  ACK  committee  would  concur.  The  committee  would  alto 
observe  that  the  rnotocolx,  reviews  by  appropriate  institutional  authorities, 
attention  to  patient  interests  and  rcsp.onsibi  litics  and  retorting  are  all  ccnsistci. 
with  accepted  good  clinical  and  scientific  practice. 
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Responses  to  Senator  Gravel's  questions 

Some  of  the  points  raised  in  the  questions  in  your  letter  of -November  10  are 
covered  at  least  in  general  above.  Somj  are  not.  Hence,  the  questions  and 
specific  responses  are  detailed  below. 

1.  ANIMAL  DATAi  Don't  •xi'erimental  animal  trials  as  a rule  precede  human 

trials  in  the  testing  of  new  nodical  therapies  and  drugs?  Khat  animal 
trials  using  partial  or  whole-body  irradiation  to  treat  cancer  were 
completed  before  Cr.  Sacnccr  began  his  human  experimentation?  Did  Dr. 
Saervgcr  begin  his  special  "therapy"  before  or  after  Defense  Department 
support? 

Answer i The  literature  on  radiation  biology  is  substantial  with  reo*~d  to  animal 
trials  of  whole  body  radiation  for  a variety  of  purposes.  One  bibliography  is 
appended.  Almost  alwavs,  clinical  researchers  have  had  the  benefit  of  animal  *x>rk 
to  test  tho  toxicity  of  their  materials  and  to  develoo  general  patterns  of 
biological  response,  However,  since  inter-specics  differences  never  allow  ths 
total  transfer  of  animal  data  to  human  usage,  It  is  necessary  to  undertake 
clinical  trials  urvl?r  proocr  conditions  to  test  any  now  therapy  or  agent.  It 
is  not  necessary  for  a clinical  researcher  himself  to  undertake  aninal  work  if 
he  has  access  to  ar.d  a good  understanding  of  the  literature  on  the  subject.  This 
was  the  case  of  Dr.  Sacngcr  and  his  colleagues. 

As  an  example  of  the  application  of  aninal  studies  to  human  uses,  the  use  of 
autologous  bpnc  narrow  transplants  and  the  basic  understanding  of  the  influence 
of  marrow  ston  cells  on  narnalian  survival  after  whole  body  radiation  cxnosure 
wore  worhed  out  in  animal  experiments . Trie  narrow  transplants  are  a nost 
important  part  of  the  Cincinnati  investigation.  The  detailed  biochemistry  not 
only  permits  a nore  ccr.pletc  analvsi.5  of  the  response  of  these  patients  but  also 
could  point  the  ‘•ay  to  other  researchers  who  are  attempting  systemic  therapy 
with  radiation  and  with  investigative  chemicals. 

It  was  a nccesssry  part  of  the  clinical  investigation  for  Dr.  Saengor  to  determine 
the  optimal  ar.ount  of  narrow  to  extract,  the  most  effective  way  to  handle  it  and 
the  best  timing  for  its  reinjection  into  the  patient.  At  the  beginning  of  their 
t'orfc.  Dr.  Sajn'.er  and  hir«  group  extracted  ths  narrov  ar.d  froze  it  to  retain  it  for 
the  IS  to  21  da/s  during  which  blood  vhito  and  red  cell  levels  are  cxoectcd  to 
decline.  Kith  subsequent  patients,  they  determined  that  the  prompt  reinjection 
of  the  narrow  the  s.v«*  c.iy  tha  radiation  was  Administered  averted  much  of  the 
blood  depicting  effect  of  the  radiation. 

Sinco  Or.  5ocngcr  in  this  Instance  applied  to  the  Department  of  Defense,  rather 
than  another  funding  agency,  fer  tho  surnort  for  tho  o.:tcnsivo  biochemical  vorkupo 
which  would  providu  the  "now"  clement  of  infomaticn  from  the  survey,  his 
preparations  preceded  the  1060  data  at  which  the  actual  project  was  funded 
by  DOD  end  pstiant  treatment  began.  As  roted,  the  sun::ort  for  the  patient 
treatment  and  management  was  provided  by  the  Universif  of  Cincinnati  and  its 
hospitals.  Tho  DOO  funds  ».>  re  applied  only  to  the  hlorhonistry  and  subsequently 
tho  psychological  testing  vtiich  allowed  a more  conplato  assessment  of  the  effort. 
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2.  FOLbOWP  STUDIES:  How  dci  * Dr.  Saenger  follow  up  his  own  patients  to 

find  out  if  his  "treatment"  has  been  helpful  or  harmful  to  them?  Docs 
he  measure  the  tumors  he  hoped  to  reduce,  for  instance? 

ANSWER)  As  noted,  the  followup  on  these  patients  is  considerably  more  complete 
than  Is  possible  for  most  tumor  clinics.  The  followup  consisted  of  clinical 
observations  and  di^grostic  studies  and  frequent  docto'-paticnt  contacts  between 
both  the  internists  and  the  radiation  therapists  on  the  team  with  the  patients 
who  had  been  treated.  In  addition,  the  team  psycrolog; st  maintained  contact,  not 
only  for  her  tests  but  also  as  a further  supportive  measure. 

The  data  on  biochemical  responses  and  upon  psychological  reactions  is  valuable 
but  simply  too  extensive  in  terms  of  manpower  and  labci.'.tory  facilities  to  be 
possible  for  over/  cancer  patient,  even  in  the  best  of  cancer  centers. 

The  assessment  of  results  vas  made  by  clinical  observations  of  the  patient  which 
indicate  the  clencr.ts  of  well-being  and  systemic  function  plus  laboratory  analyses 
of  blood  condition  and  voiding  functions  plus  x-ray  diagnosis  to  check  the 
size  and  penetration  of  solid  tumors.  In  mar.y  of  the  patients,  the  primary  tumor 
had  been  excised  surqicallv  or  treared  previously  with  a prophylactic  dose  of 
radiation,  leaving  management  of  the  metastases~ as  the  major  clinical  concern.  It 
is  worth  noting  tut  only  4 percent  of  the  8 2 patients  in  the  10-year  senes  vert 
lost  to  complete  followup.  A detailed  report  on  these  results  is  cited  in  the 
preceding  section. 

3.  CONTPOL  GROUPS:  What  control  groups  does  Dr.  Saer.ger  have,  or  has  he 

arranged  for  at  our  great  cancer  research  Institutes,  so  that  he  can 
determine  how  his  special  "treatment"  is  working? 

ANSWER : The  question  of  specific  control  grouos  and  randomized  samples  does  not 

usually  arise  until  after  the  completion  arid  evaluation  of  the  typo  of  study 
currently  underway  by  Dr.  Sacnger.  He  advises  that  plc-.ning  for  a more  elaborate 
phase  three  study  began  last  June  on  the  basis  of  assessment  of  the  10-ycar  results 
of  the  present  effort. 

The  literature  contains  sufficient  studies  of  similar  ratients  and  comparable 
sired  samples  treated  by  other  methods  to  alio-.:  basic  ccnmar isons  of  tumor 
regression,  post-troatmnt  symptoms  and  survival  timer,  after  palliation. 

Again,  it  is  -worth  noting  that  the  extent  of  preparaticn3  and  followup  on  each 
patient  laid  th«;  m-v'.r  of  cancer  patients  at  CGM  v;-.o  arc  suitable  for  an  aggressive 
palliation  study  nave  co. -bined  to  limit  the  sire  of  the  group  under  investigation. 

A phase  three  study  appears  feasible  at  Cincinnati  but  will  rcmiire  a substantial 
coGMitaont  of  staffing  and  financing  fro*  some  source  other  than  patient  care  funds 

PRIVATE  PATIENTS:  Does  Dr.  Sacnger  treat  any  private  cancer  patients,  or 

offer  consultation  on  private  cases?  Docs  he  rtcoc-mend  or  use  his  parti  a 
or  vhnlc-bedy  radiation  "therapy*  on  paying  yatients?  Does  he  know  any 
doctor  who  does? 
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ANSWER*  Dr.  Sasngor  and  hit  colleague*  irt  full-time  faculty  member*  of  the 
University  of  Cincinnati  College  of  Medicine  and  have  ro  private  practice  in  the 
ordinary  sense.  Their  patient  care  responsibilities  are  restricted  to  patients 
at  the  city-cperated  Cincinnati  General  Hospital  and  its  affiliated  institutions. 

A very  fev  patients  wore  referred  to  the  group  from  doctors  at  tho  Holmes  Hospital* 
a private  practico  institution  affiliated  with  the  university.  However,  those 
patients  were  not  charged  for  the  treatment  and  medical  care  involved  in  their 
participation  in  the  study. 

At  this  point.  Dr.  Sacr.ger  does  not  use  his  treatment  cn  "paying  patients" 
because  he  has  none.  Ho  docs  not  recomend  his  technique  to  other  physicians 
because  the  investigation  is  not  yet  complete  and  the  lesults  are  not  indicative  - 
of  imedicto  application  to  clinical  situations  apart  from  a research  effort. 

Dr.  Saergar  would  encourage  other  qualified  researchers  to  duplicate  Ms  project 
or  to  modify  his  techniquas  on  the  basis  that  results  to  date  are  sufficiently 
promising  to  warrant  further  invsstigation  both  by  his  group  and  by  others. 

As  noted  above,  sons  type  of  partial  or  whole  body  radiation  is  used  in  rvore 
than  42  different  U.  S.  medical  centers.  A total  list  of  these  is  net  available, 
but  they  do  include  both  public  institutions  like  the  ■.’niversity  of  Cincinnati 
and  private  ones  vhcro  most  patients  are  charged  for  t'-air  care  and  treatment. 

Thus,  it  is  likely  that  instances  could  be  found  in  which  patients  did  pay  fbr 
this  treatment  approach.  However,  the  scientific  literature  does  not  ordinarily 
cite  the  question  cf  patient  pa/rent  in  reporting  on  clinical  rcccarch.  The  ACR 
committee  was  not  in  a position  to  tnake  any  extended  inquiry  on  this  point. 

5.  TRICKERY:  Xs  there  any  trickery  of  the  patio;  ts  involved? 

a. )  Do  the  patients  really  understand  the  experiment  is  largely  to 

help  the  Defense  Department  prepare  for  r.uclear  warfare? 

b. )  Do  you  consider  the  release  ths  patients  sign  to  be  sufficient 

evidence  that  they  understand? 

c. )  Do  the  patients  understand  that  the  expoiiment  may  cause  them 

severe  discomfort,  such  as  hours  of  vomiting? 

d. )  Do  the  patients  understand  that  partial  cr  whole-body  irradiation 

may  shorten  their  lives,  and  if  so,  by  how  much? 

e. )  Po  the  patients  understand  whether  or  nof  there  exists  any  basis 
„ for  suggesting  that  the  "treatment"  may  i ->uuce  the  size  of  their 

tumors  or  reduce  thoir  pain  (as  Dr.  Sacmi-r  suggests  in  the 
Wash! rw> ton  Rent.  Oct.  8,  1071)? 

The  question  of  Informed  consent  was  investigated  extensively  by  the  ACR  committee. 
The  University  of  Cincinnati  Coeval t tee  for  human  Investigation  was  forced  in 
19f5,  as  it  was  in  most  other  institutions,  ar.d  has  mvi  a parallel  development 
under  the  guidelines  of  the  National  Institutes  of  health,  lheir  consent  forms 
have  boon  gradually  modified  over  the  year*  and  tho  soj histication  of  their  review 
has  Increased  in  a pa  rail  si  fashion. 
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It  is  the  opinion  of  the  ACS  committee  that  at  the  present  time  end  through  the 
years  the  OC  connitttffc  has  functioned  effectively  and  comparably  to  similar 
committees  at  any  of  the  other  loading  institutions  which  conduct  cancer  research. 

It  is  likely  that  the  UC  committee  has  performed  its  function  better  than  the 
average  group  because  of  the  volume  of  projects  generated  by  the  medical  faculty 
and  the  professional  competence  of  the  pooolc  involved. 

The  current  consent  seeking  procedure  was  reviewed  bv  the  ACR  committee.  The 
team  internist  (Or.  Silfcerstein)  interviews  patients  two  tines  at  least  24  hours 
apart  und  discusses  in  extensive  ditail  the  procedures  that  will  be  undertaken. 

Tnis  is  doi.e  not  only  for  the  patient  but  also  for  members  of  his  family,  when 
available,  '.he  specific  and  detailed  consent  forms  are  not  presented  tc  the  patien: 
until  the  ccmplction  of  the  second  interview.  The  form  in  use  is  modified  fer 
specificity  from  the  basic  ones  prepared  by  the  National  Institutes  of  Health. 

Except  in  the  case  of  the  three  children  with  Ewing’s  sarcoma  who  were  treated 
curatively,  the  pitier.ta  knew  before  being  icf^rrod  to  the  study  teen  tnat 
they  had  rvllgnant  disease  for  which  no  curative  treatment  is  possible.  They 
knew  that  the  efforts  of  the  study  team  were  rot  offered  as  curative. 

::any  patients  expressed  a desire  to  participate  in  the  study  and  possibly  to 
help  the  client  of  othar  cancer  patients  in  the  future.  The  documented  psvcnologic 
studies  viith  \ere  inccrrontcd  in  the  project  oeninnir,-  in  1965  give  the  stuciv 
group  tore  taan  the  u.uil  assurance  that  their  explanations  and  the  required  fore.* 
were  understood  oy  the  patients  and  by  their  families. 

The  ACR  corvii  ttee  felt  that  the  patients  were  adequately  informed  about  the  nature 
of  the  proposed  tneraoy  and  aoout  the  consequences.  As  noted  a oovc , the  patients 
were  not  informed  in  detail  about  the  side  cff:cts  of  radiation  because  of  the 
psychological  influence  of  expectation  involved  in  Jxath  nausea  and  vomiting.  As 
mentioned  in  tie  project  narrative,  about  half  of  the  patients  did  not  experience 
unpleasant  side  effects  and  most  of  the  others  had  only  transient  symptoms.  It 
should  also  to  noted  that  since  nost  of  the  patients  had  undcraone  previous  cencer 
treatments,  often  involving  radiation  or  systemic  cnemicals,  tney  were  aware  from 
previous  experience  of  the  types  of  scauellae  which  night  be  encountered. 

The  patients  v»ire  ad/ised  tV.t  the  project  was  designed  in  the  hope  that  the 
radiation  could  relieve  the  pain  of  Lheir  cer.cer,  tnat  It  night  shrink  the 
size  of  the  primary  tu-ror  or  retard  the  dcvclcprent  of  nclastascs.  No  guarantees 
of  any  of  tnose  results  vers  offered. 

In  the  ACP.  committee’ s view,  the  assertion  in  question  5 a.  that  the  experiment 
"is  largely  to  help  the  Defense  D;  rirtnent  prepare  for  nuclear  warfare*  is  not 
correct.  Tnis  is  not  tlr*  primary  purpose  of  the  effort  and  to  have  advised  the 
patients  to  that  effect  would  have  been  misleading. 
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The  patients  vero  not  specifically  Informed  that  tho  partial  support  caae  froa 
D00  any  nor*  than  other  patients  in  other  studies  at  Cincinnati  or  elsewhere 
are  advised  of  the  specific  agency  support  of  projects  in  which  they  are  involved. 
The  Cincinnati  patients  were  told  that  support  caiae  in  part  froa  a national  agency. 

At  tha  tine  the  patients  wars  counseled  prior  to  the  request' for  execution  of  the 
Informed  consent  form,  they  were  adviced  that  the  possible  findings  Pay  have  more 
than  clinical  implications  and  could  be  helpful  to  persons  receiving  whole  body 
radiation  in  Industrial  accidents*  military  activities  or  as  fallout  froa  a 
nuclear  detonation. 

The  question  of  the  source  of  support  for  a project  is  not  construed  by  the  ACR 
committee  or  by  most  medical  investigators  as  being  relevant  to  the  issue  of 
informed  consent.  In  this  case,  the  DOD  exercised  no  control  over  patient  selectic 
or  clinical  treatment  and  indeed  did  not  require  descriptions  of  that  part  of  the 
project  been  directed  primarily  toward  the  assessment  of  whole  body  effects  of 
radiation  rather  than  the  management  of  disseminated  cancer  by  radiation,  the  study 
group  could  not  havo  incorporated  the  autologous  narrow  transplants  which  so 
drastically  altered  the  classic  radiation  response. 

Though  this  letter  has  extended  to  substantial  length,  it  obviously  represents 
a turnery  of  the  facts  of  tho  Cincinnati  study  and  a precis  of  the  opinion*  of  the 
College's  committee  members  on  that  study  and  on  the  basic  issues  of  cancer 
investigation  in  hunans.  As  we  indicated  at  the  beginning  of  the  letter,  we  vx»uld 
be  happy  to  attatapt  further  discussion  of  any  point  on  which  you  may  still  have 
concern. 

Sincerely, 


t 

well,  M.  D. 


Robert  K,  t:cConnel 
President 
American  College  of  Radiology 
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Title;  Total  Body  and  Large  Field  Irradiation: 
Indications  and  Complications 


Eugene  L.  Saenger,  M*D. 

Department  of  Radiology  and  Radioisotope  Laboratory 
University  of  Cincinnati  Medical  Center  and 
Children's  Hospital  Medical  Center 
Cincinnati,  Ohio,  U.S.A.  45267 


Beginning  with  a suggestion  by  Dessauer  In  1905, and  continuing  in  a 
vavellke  fashion  since  then,  the  use  of  single  and  fractionated  total 
(TBR)  and  partial  body  irradiation  (PBR)  for  various  malignancies  has 
alternately  attracted  and  disenchanted  radiation  therapists.  Of  par- 
ticular interest  is  the  fact  that  since  1970  there  have  been  fifteen 
reports  of  external  beam  treatment  in  the  world  literature,  eleven  of 
which  have  appeared  between  1975  and  mld-1977.  This  pattern  would 
suggest  an  acceleration  of  Interest  in  the  use  of  these  modalities. 

This  presentation  will  review  a work  carried  out  at  the  University 
of  Cincinnati  College  of  Medicine  between  1960  and  1971.  The  purpose  of 
utilising  TBR  and  PBR  therapy  was  to  ameliorate  the  course  of  solid 
metastatic  neoplasms  and  in  a few  cases  to  deliver  prophylactic  whole 
body  radiation.  These  techniques  were  compared  in  Phase  I and  Phase  II 
therapeutic  trials  to  the  then  current  methods  of  chemotherapy.  Criteria 
for  patient  selection  are  as  follows: 

1.  There  is  a reasonable  chance  of  therapeutic  benefit. 

2.  The  likelihood  of  damage  to  the  patient  is  no  greater  than 
that  encountered  from  comparable  therapy  of  another  type. 

3.  The  facilities  for  support  of  the  patient  and  complications 

of  treatment  offer  all  possible  medical  service  for  successful 
maintenance  of  the  patient's  well  being. 

,The  details  of  the  total  (TBR)  and  partial  body  radiation  (PBR) 
techniques  are  given  in  reference  14  whic^i  gives  more  detailed  description 
of  the  project.  Therapy  was  given  at  286  cm  distance  to  the  midline  of 
the  patient  with  a Cobalt  60  source  using  two  lateral  portals  for  TBR 
and  using  the  tip  of  the  xiphoid  as  the  dividing  point  for  PBR.  Dose 
rates  varied  between  3 and  6 r/min  at  the  mid  point.  TBR  absorbed  mid- 
line doses  ranged  from  50-200  rad  and  from  150-300  rad  for  PBR.  The 
hypothesis  that  larger  single  doses  could  be  tolerated  well  by  PBR  as 
compared  to  TBR  was  confirmed  as  discussed  more  fully  below.  In  almost 
all  of  the  89  patients  studied  radiation  was  given  in  a single  seance. 

In  addition  to  the  long  term  effects  of  these  treatment  modalities 
on  the  neoplasm  itself,  extensive  studies  were  done  in  regard  to  symptoms, 
signs  and  the  results  of  a battery  of  laboratory  tests  both  before  and 
within  a period  of  a few  weeks  after  the  irradiation  was  given.  Also 
the  effect  of  removal  of  autologous  bone  marrow  and  its  reinfusion  was 
studied.  Findings  from  these  investigations  as  they  bear  on  the  topic 
of  this  symposium  will  be  presented. 
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All  patients  gave  informed  consent  following  explanation  of  the 
investigative  nature  of  the  project  and  formal  informed  consent  forms 
antedated  the  requirements  of  the  National  Institutes  of  Health  United 
States  Department  of  Health,  Education  and  Welfare  by  2 years* 

Selection  of  patients  was  limited  to  those  with  advanced  cancer  in 
whom  a cure  could  not  be  anticipated  as  agreed  by  several  physicians  and 
in  whom  conventional  chemotherapy  had  been  shown  to  be  ineffective.  All 
diagnoses  were  confirmed  by  biopsy.  Patients  with  leukemia  and  lymphoma 
were  excluded  from  this  study.  All  patients  were  observed  for  7-14  days 
to  be  as  certain  as  possible  that  the  general  condition  of  the  patient 
was  relatively  stable  since  in  most  instances  the  patients  had  serious 
illnesses  of  long  standing  and  had  usually  received  considerable  previous 
treatment.  In  addition  during  this  period  certain  clinical  and  lab- 
oratory observations  and  tests  were  carried  out  to  serve  as  a baseline. 
After  the  treatment  these  clinical  observations  and  laboratory  tests 
were  repeated  until  marrow  recovery  had  taken  place. 

RESULTS 

I.  Effects  on  Survival  and  Indications  for  Use  of  TBR  and  PBR 

Of  112  patients  entered  in  the  stu^y,  85  received  palliative 
treatment  and  3 received  prophylactic  treatment  between  1961  through 
August  1971.  These  latter  3 cases  are  not  discussed  in  this  paper.  It 
was  possible  to  analyze  the  effects  of  the  treatment  on  survival  to  some 
extent  in  three  groups  of  patients  and  these  will  be  reviewed  briefly. 

Twenty  nine  patients  with  cancer  of  the  colon  and  rectum  comprise 
the  largest  group  In  our  study.  Their  survival  was  compared  with 
several  published  reports  of  patients  with  colon  cancer  metastatic  to 
the  liver.  Our  patients,  of  whom  22  had  liver  metastases  prior  to 
therapy,  had  a median  survival  time  of  327  days  (10.5  months).  A group 
of  61  patients  treated  by  5 fluorouracil  (5  FU)  had  a median  survival 
time  of  255  days  (13).  A group  of  177  patients  with  liver  metastases 
with  no  treatment  had  a median  survival  time  of  146  days  (9)  and  353 
similar  patients  without  therapy  had  a median  survival  of  9 months. 

A series  of  419  patients  with  metastatic  liver  disease  were  treated  with 
intrahepatlc  5 FU  intra-arterial  Infusion  as  reported  by  Ansfield  et  al 
(1) • In  the  group  reported  as  Improved  (55%) , the  mean  survival  was 

II. 6  months,  median  7.3.  In  the  unimproved  group  (45%)  the  mean  survival 
was  5.6  months  and  the  median  2.3  months  (Table  1).  Life  table  analysis 
showed  that  the  treatment  given  to  our  patients  was  approximately  equi- 
valent to  that  of  the  patients  treated  with  5 FU..  There  was  no  evidence 
of  life  shortening  by  TBR  or  PBR.  It  should  be  noted  that  5 of  our 
patients  received  5 FU  subsequently  and  2 of  this  group  survive  in 
September  1977,  6 and  7 years  after  treatment. 

There  were  15  patients  with  cancer  of  the  bronchus  treated  with  TBR 
or  PBR  and  their  median  survival  time  from  diagnosis  was  193  days.  In  a 
somewhat  earlier  study  from  our  institution  Horvitz  et  al  (7)  reported 
on  a randomized  trial  of  alkylating  therapy  in  bronchogenic  carcinoma. 
Typical  of  the  results  in  this  study  were  the  findings  that  the  median 
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survival  time  with  a placebo  in  12  patients  was  153  days  and  with 
chlorambucil  was  223  dags.  The  chlorambucil  therapy  followed  localised 
radiation  therapy  with  uCobalt  teletherapy  delivering  a tumor  dose  of 
5000  r in  4 to  5 weeks. 

For  cancer  of  the  breast  there  were  15  patients  with  a median 
survival  from  diagnosis  to  death  of  479  days  and  after  treatment  to 
death  of  446  days.  When  compared  to  patients  receiving  estrogens  and 
androgens  survival  was  slightly  better  but  not  quite  as  good  as  patients 
with  breast  cancer  treated  with  5 FU  alone. 

In  regard  to  palliation  some  relief  of  pain,  decrease  in  tumor 
size,  increase  in  activity  or  well  being  was  achieved  in  562  (48  pa- 
tients) of  patients  (Table  2).  In  312  (26  patients)  there  was  no  change 
for  better  or  worse.  There  were  9 cases  (10.62)  who  died  between  20  and 
60  day s in  whom  death  could  possibly  be  attributed  to  radiation. 

In  view  of  the  several  recent  papers  discussing  TBR  or  PBR  these 
results  are  of  interest.  Excluding  lymphoma  and  leukemia,  various 
combinations  of  TBR,  PBR  and~dosage  schedules  are  being  employed  for 
such  neoplasms  as  disseminated  cancer  and  Ewing's  sarcoma  (4),  histio- 
cytosis X (6),  disseminated  neuroblastoma  (5),  disseminated  tumors  of 
adults  (8).  In  this  latter  paper  published  in  1977,  the  authors  find 
that  TBR  using  8 Mev  x-rays  in  doses  of  125  rad  given  three  times  at  2 
week  intervals  was  comparable  even  in  solid  tumors  to  the  results  of 
chemotherapy  in  certain  cases  of  generalized  cancer.  In  a review  of 
fractionated  total  body  irradiation  (2)  the  Committee  for  Radiation 
Oncology  Studies  cites  the  work  of  Loeffler  and  Puterbaugh  (11)  using 
subtotal  body  irradiation  for  metastatic  breast  and  prostate  disease. 

In  a detailed  discussion  of  adjuvant  radiotherapy  trials  in  breast 
cancer  Stjemsward  (15)  suggests  TBR  or  PBR  as  a possibility  for  systemic 
therapy.  He  suggests  that  this  method  be  explored  in  high  risk  operable 
Stage  II  tumors  and  in  palliation  for  Stage  IV  neoplasms.  This  author 
and  the  previously  cited  Committee  report  stress  the  need  for  appropriately 
designed  studies  of  the  modalities  and  dosage  schedules. 

2.  Contraindications 


Prior  to  initiating  TBR  or  PBR  it  is  essential  to  evaluate  the 
patient  for  1-2  weeks  to  ascertain  whether  or  not  the  patient's  con- 
dition is  sufficiently  stable  so  that  the  treatment  can  be  tolerated.  A 
total  of  112  patients  were  initially  entered  in  our  study.  During  this 
evaluation  period  24  patients  (212)  were  not  continued  in  the  study 
either  because  the  treatment  was  considered  too  risky  or  another  form  of 
treatment  was  considered  preferable.  In  some  patients,  the  progress  of 
the  disease  was  considered  too  rapid.  Recently  Prato  et  al  (12)  report 
an  increased  incidence  of  radiation  pneumonitis  after  single  doses  of 
PBR  to  the  upper  body  of  800  rad  when  additional  localized  radiation 
therapy  precedes  or  follows  or  in  the  presence  of  concurrent  lung  disease. 
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Thus  la  regard  to  the  clinical  usefulness  of  TBR  and  PBR  ve  are 
perhaps  about  to  embark  on  a new  period  of  evaluating  these  methods  In 
the  prophylaxis  and  therapy  of  various  stages  of  cancers  of  organs  other 
than  lymphoma  and  leukemia.  One  may  suspect  that  these  interests  are 
spurred  to  some  degree  by  disillusionment  with  chemotherapy.  Also  a 
clearer  understanding  of  radiobiology  of  tumor  cells  suggests  that  a 
single  dose  of  300  rad  has  a cell  lethality  of  90X  but  at  800  rad  It  is 
99. 5Z  (4). 

3.  Clinical  Observations  Useful  in  Management 

Initially  we  had  postulated  that  patients  who  had  received  high 
doses  of  localized  radiation  therapy  to  one  or  several  portals  would  be 
more  susceptible  to  the  prodromata  of  the  acute  radiation  Syndrome  (ARS) 
than  would  patients  with  metastatic  disease  who  for  whatever  reasons  had 
neither  irradiation  or  systemic  chemotherapy.  To  our  surprise  this 
hypothesis  was  not  confirmed.  Patients  withstood  TBR  and  PRB  irres- 
pective of  the  extent  of  previous  disease  providing  they  were  not  too 
debilitated  by  the  tiraor  Itself. 

A second  point  of  interest  concerns  the  frequency  of  nausea  and 
vomiting  in  88  cancer  patients  receiving  up  to  200  rad  of  TBR  and  300 
rad  of  PBR.  In  44Z  no  nausea  or  vomiting  was  noted.  In  an  additional 
41%  there  was  nausea  and  vomiting  within  6 hours.  In  only  13Z  did  these 
symptoms  persist  for  12  to  48  hours  (Table  3) . Nausea  and  vomiting 
occurred  Independently  in  respect  to  TBR  or  PBR  although  the  hemato- 
logical response  for  equal  absorbed  doses  was  quite  different.  In  the 
case  of  a patient  receiving  200  rad  of  TBR  the  typical  depression  of 
white  blood  count  and  platelets  occur  with  a nadir  at  23-30  days.  With 
PBR  up  to  300  rad  there  is  slight  depression  of  the  formed  elements  of 
blood.  

Kerelakes  et  al  (10)  developed  a model  for  non-uniform  exposure 
expressed  in  terms  of  uniform  whole  body  irradiation  that  results  in  an 
equal  cell  mortality  rate.  Thus  these  whole  body  exposures  can  be 
considered  as  being  "dose  equivalent"  rather  than  absorbed  dose. 

One  of  the  most  useful  therapeutic  measures  developed  in  our  study 
was  the  use  of  autologous  marrow  to  ameliorate  the  clinical  and 
hematological  effects  especially  of  TBR  in  high  doses.  We  had  hypo- 
thesized that  if  one  stored  marrow  from  the  patient  and  then  reinfused 
the  same  marrow.  It  should  serve  to  repopulate  the  marrow.  Our  first 
efforts  failed  because  we  tried  to  store  the  marrow  for  2-3  weeks  and 
then  reinfuse  it.  Marrow  viability  in  these  instances  was  about  55Z. 
With  some  technical  improvements  viability  has  now  been  Increased  to 
90Z.  Eventually  we  obtained  up  to  300  ml  of  marrow  on  the  day  of 
treatment  and  re infused  the  marrow  through  a special  triple  filter 
system  immediately  after  treatment.  In  3 patients  so  treated  the  nadir 
of  the  mean  WBC  was  2020  + 804  cells  per  nm»  whereas  in  the  7 patlents3 
without  an  autograft  the  level  at  the  nadir  was  850  + 380  cells  per  mm  . 
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Most  significant  Is  the  fact  that  hospitalization  of  these  patients  was 
decreased  to  less  than  5 days  and  that  there  was  no  infection  or  hem- 
orrhage. 

In  two  patients  with  hypocellular  marrow  the  autografts  were  not 
successful.  It  is  now  thought  necessary  that  each  patient  have  a .. 
normal  lilac  marrow  histologically,  a normal  bone  marrow  scan  with  y i’c 
sulfur  colloid  and  normal  bone  marrow  reserves  as  measured  with  etio- 
cholanolone. 

The  technique  of  marrow  transfusion  has  of  course  the  possibility 
of  reinfusing  tumor  cells  which  were  not  irradiated  although  multiple 
histological  sections  are  screened  for  metastases  before  infusion.  The 
reinfuslon  technique  shortens  the  pre-treatment  observation  period, 
decreases  the  prodromata  and  minimizes  post-therapy  hospitalization. 

The  further  exploration  of  this  technique  should  permit  the  use  of 
higher  doses  of  TBR  and  PBR  with  concomitant  simplification  of  patient 
management.  Reports  of  improved  techniques  have  recently  been  published 
(3,  16). 

The  relative  simplicity  of  these  methods  of  therapy  and  the  lesser 
cost  to  the  patient  stresses  the  importance  of  adequate  properly  de- 
signed clinical  trials.  Such  trials  should  explore  comparisons  of 
distribution  and  dose  schedules  and  comparisons  with  chemotherapeutic 
regimens.  The  possibility  of  combined  TBR  and  chemotherapy  should  also 
be  evaluated. 
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Tabic  1 

The  Clinical  Results  and  Survival  Times  of  the  Improved  and  Unimproved 
Patients  with  Intrahepatic  5-FU  Arterial  Infusion* 


Total  number  of  patients 

419 

Number  of  study  patients 

293 

Number  improved 

_ 

161  (55*) 

Survival  (months) -mean , 11.6; 

median > 7.3 

Still  living  16-66  months 

13 

Number  unimproved 

132  (452) 

Survival  (months) -mean.  5.6; 

median.  2.3 

* 

Still  living  14-72  months 

8 

Table  II 

Incidence  of  Nausea  and  Vomiting  in  88  Cancer 
Patients  Receiving  Whole  and/or  Partial 
Body  Radiation  Therapy 


Patients 

Per  Cent 

No  nausea  or  vomiting 
Nausea  and/or  vomiting  up  to 

39 

44 

3 hours  after  R 

23 

27 

Nausea  and/or  vomiting  up  to 

6 hours  after  R 

12 

14 

Nausea  and/or  vomiting  up  to 

12  hours  after  R 

3 

3 

Nausea  and/or  vomliing  up  to 

24  hours  after  R 

7 

8 

Nausea  and/or  vomiiing  up  to 

48  hours  after  R 

0 

Nausea  and/or  vomiiing  48 

hours  + 

4 

4 

88 

100 

Table  III 


Palliative  Effects*  of  Treatment 
(85  Patients+) 


Per  Cent 


Relief  of  pain  31 

Decrease  in  tumor  size  31 

■Increase  in  activity  13 

Increase  in  well  being  (weight  gain,  ap- 
petite improvement,  subjective  state- 
ment by  patient)  30 

One  or  more  of  the  above  56 


No  change  31 

Lost  to  follow-up  for  evaluation  of 

palliation  4 

Death  between  20  and  60  days  possibly 

attributable  to  radiation  9 


*In  some  of  the  patients  there  was  more  than  one  indication  of 
improvement;  thus,  the  percentages  exceed  100  per  cent. 

+3  children  with  Ewing's  tumor  received  prophylactic  treatment 
and  are  not  Included  in  this  analysis. 
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Mr.  Walgren.  My  question  to  you  and  the  agency — and  I won’t 
shock  the  audience  with  the  contents  of  that  study,  but  my  ques- 
tion, then,  to  you  and  the  agency,  who  are  your  supervisors,  after 
having  read  that  part  of  the  transcript,  is  to  ask  whether  you  are 
the  proper  one  to  he  in  charge  of  this  study  and  whether  the  public 
should  or  will  believe,  beyond  any  doubt,  as  they  have  a right  to 
believe  beyond  any  doubt,  the  results  of  that  study  after  you  are 
done  with  it. 

Mr.  Carter.  Mr.  Chairman,  there  is  also  a rather  interesting 
part  of  that,  concerning  the  patients  who  received  Saenger’s  treat- 
ment. According  to  the  chapter  I’ve  reviewed,  all  but  three  were 
charity  patients  from  Cincinnati  General  Hospital  and  none  could 
pay  for  the  medical  treatment.  They  had  an  average  schooling  of  6 
years,  with  an  IQ  of  86.  Normal  is  100.  Many  were  elderly;  few  had 
immediately  relatives.  About  60  percent  were  black. 

Saenger  and  his  team  claim  that  these  patients  were  given  a full 
explanation  of  the  risk  before  they  signed  for  treatment.  How 
many  of  those  with  an  IQ  of  86  would  have  known?  It  is  disturbing 
to  me  to  read  these  things.  It  is  somewhat  like  a nightmare,  to  read 
this — to  do  human  experimentation  on  poor  black  people.  If  such 
treatment  is  necessary,  and  I don’t  feel  that  it  is,  Mr.  Chairman,  it 
seems  to  be  going  to  extreme  lengths  to  accomplish  to  find  a cure 
for  cancer. 

There  was  one  other  thing  that  I wanted  to  respond  to  and  that 
was  from  Mrs.  Tompkins.  There  was  a paper  concerning  a study  of 
Mrs.  Tompkins’,  I believe,  to  the  effect  that  Saenger  overlooked  the 
fact  that  even  at  low  doses,  an  average  of  about  113  rad  to  bone 
marrow  compared  to  15  rad  per  year  permitted  for  occupational 
work,  there  was  a significant  increase  in  leukemia  among  persons 
of  age  50  to  79  due  to  iodine-131. 

This  also  indicates  Tompkins  had  employed  a statistical  method 
that  lacked  the  power  to  detect  even  large  differences  between  the 
two  groups,  those  with  and  those  without  iodine-131. 

Thank  you,  Mr.  Chairman. 

Mrs.  Tompkins.  What  are  you  quoting  from? 

Mr.  Walgren.  Going  back  to  Dr.  Tompkins,  do  I understand,  Dr. 
Tompkins,  you  believe  that  there  are  certain  levels  of  radiation 
that  might  be  beneficial? 

Mrs.  Tompkins.  Well,,  certainly  in  the  treatment  of  cancer,  I 
believe  there  are. 

Mr.  Walgren.  How  about  for  the  nonsick  person? 

Mrs.  Tompkins.  I would  certainly  never  recommend  exposure  of 
a nonsick  person  to  radiation  for  any  reason. 

Dr.  Lushbaugh.  How  about  medical  checkups? 

Mr.  Walgren.  That  is  not  my  thrust.  My  thrust  is  the  radiation, 
itself,  not  the  product  of  the  radiation.  Just  the  concept.  Have  you 
ever  believed  that  low-level  radiation  might,  in  any  sense,  been 
helpful  to  the  natural  human  being? 

Mrs.  Tompkins.  There  have  been  suggestions— since  I was  asked 
this  during  the  break,  I assume  this  is  what  you  are  referring  to — 
there  have  been  suggestions  in  animal  studies  that  exposures  to 
low  levels  of  a toxin,  including  radiation  as  one  of  the  toxins,  that 
is  anything  that  insults  the  body,  can  increase  the  repair  mecha- 
nism and  in  the  process  can  repair  things  other  than  the  damage 
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done  by  the  low-level  insult.  If  the  level  of  the  repair  mechanism  is 
overwhelmed,  of  course,  all  bets  are  off. 

Now  whether  this  applies  in  humans,  I don’t  know.  We  are 
certainly  not  going  to  know  because  we  would  have  to  experiment 
to  find  out.  There  are  suggestions  of  this  in  animal  studies. 

Mr.  Walgren.  Could  we  just  cite  those  studies  for  the  record? 

Mrs.  Tompk:ns.  I am  sorry,  I have  not  thought  about  this  for 
over  6 years.  I am  being  asked  about  something  which  I was 
overheard  to  say  in  a social  conversation  in  1972.  I would  have  to 
look  up  these  references. 

Mr.  Walgren.  I think  it  would  be  worthwhile,  and  we  will  hold 
the  record  at  this  point  for  any  support  that  you  would  like  to  give 
to  that  point  so  that  the  record  reads  and  that  point  can  be  docu- 
mented. 

[The  information  asked  for  was  not  available  to  the  subcommit- 
tee at  the  time  of  printing.] 

Mr.  Walgren.  Going  to  the  study  that  you  were  involved  in 
concerning  X-ray  and  iodine-131  exposure 

Mrs.  Tompkins.  Not  X-ray,  sir.  It  was  just  iodine-131. 

Mr.  Walgren.  Is  it  true  that  you  made  the  decision  to  terminate 
that  study? 

Mrs.  Tompkins.  The  decision  was  made  by  my  immediate  supe- 
rior. The  study  had  already  cost  $8  million.  Negative  studies  don’t 
gain  budgets.  It  was  decided  that  we  could  not  afford  to  continue 
the  study  at  the  minimum  cost  of  $400,000  a year,  which  at  that 
point  was  practically  our  total  budget,  when  there  was  no  evidence 
that  continuing  it  would  change  the  results  in  the  foreseeable 
future. 

What  we  did  was  guarantee  that  all  of  the  records  for  all  of  the 
patients  would  be  available  at  each  of  the  study  centers  so  that  it 
would  be  possible  to  go  back  and  reopen  the  study  at  some  subse- 
quent date. 

My  understanding  is  that  that  is  now  in  the  process  of  being 
done. 

Mr.  Walgren.  Was  there  dispute  between  you  and  others  in- 
volved in  that  study  as  to  whether  or  not  that  study  should  be 
terminated? 

Mrs.  Tompkins.  There  were  several  study  directors  who  were 
extremely  unhappy  to  have  their  contract  for  the  collection  of  the 
data  canceled. 

Mr.  Walgren.  You  feel  it  was,  then,  a financial  resistance  on 
their  part? 

Mrs.  Tompkins.  In  part.  One  study  director  was  concerned  about 
the  length  of  the  followup,  but  it  had  nothing  to  do  with  leukemia. 
His  concern  was  thyroid  cancer.  The  problem,  as  I tried  to  explain  ^ 
to  him,  was  that  the  study  was  not  designed  to  answer  the  question 
of  thyroid  cancer.  We  did  not  have  an  adequate  control  group.  If 
the  patient  had  had  his  thyroid  gland  removed  surgically,  it  could 
not  go  on  and  develop  a malignancy.  So  we  had  no  control  group. 
Continuing  the  study  for  the  purpose  of  studying  thyroid  cancer,  I 
felt,  would  be  misspending  the  taxpayers  money. 

Mr.  Walgren.  Inasmuch  as  the  public  is  going  to  be  investing 
their  confidence  in  your  views  on  this  matter,  and  I don’t  mean  to 
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suggest  that  you  are  not  totally  independent,  but  your  husband  is 
involved  in  nuclear  research? 

Mrs.  Tompkins.  No,  sir,  he  has  retired. 

Mr.  Walgren.  Can  you  tell  me  a little  bit  about  what  he  did  in 
the  nuclear  area  when  he  was  active? 

Dr.  Lushbauoh.  He  is  in  the  room.  Would  you  like  to  talk  to 
him? 

Mrs.  Tompkins.  He  is  in  the  room.  Would  you  like  to  ask  him, 
sir? 

Mr.  Walgren.  Maybe  we  can  get  some  yes  or  no  answers,  so  that 
we  can  see  who  is  doing  what  in  this  area. 

Mrs.  Tompkins.  He  joined  the  Manhattan  District  in  1944,  and 
we  moved  to  Chicago.  In  1946,  we  moved  to  Oak  Ridge,  where  he 
was  at  the  Oak  Ridge  National  Laboratory.  In  1950,  we  moved  to 
San  Francisco,  where  he  was  with  the  Naval  Radiological  Defense 
Laboratory. 

Mr.  Walgren.  What  did  he  do  in  that  capacity? 

Mrs.  Tompkins.  He  was  scientific  director  of  that  laboratory  after 
about  2 years. 

Mr.  Walgren.  What  was  the  major  work  of  that  laboratory? 

Mrs.  Tompkins.  To  determine  how  to — that  was  a large  pro- 
gram— 

Mr.  Walgren.  Is  it  true  they  were  involved  in  supervising  the 
naval  nuclear  bomb  testing  program  in  the  South  Pacific? 

Mrs.  Tompkins.  I don’t  believe  so.  They  were  involved  in  them 
certainly;  how  to  decontaminate  ships,  how  to  protect  the  person- 
nel. It  was  all  pretty  classified,  sir.  I wasn’t  there  and  I wasn’t 
cleared. 

Mr.  Walgren.  But  your  husband  was  the  scientific  director  of 
the  Navy’s  Radiological  Defense  Laboratory  at  that  time? 

Mrs.  Tompkins.  That  is  correct. 

Mr.  Walgren.  At  a time  when  the  Navy  was  carrying  out  its 
nuclear  bomb  testing  program.  Your  husband  also  served  as  a 
consultant  to  the  Sandia  Corp.,  which  was  involved  in  the  building 
of  atomic  bombs  for  the  military;  is  that  true? 

Mrs.  Tompkins.  I really  don’t  know. 

Mr.  Walgren.  You  do  not  know.  You  never  saw  a check  from 
the  Sandia  Corp.  for  consulting  fees? 

Mrs.  Tompkins.  He  has  been  in  the  Government  service  since  we 
went  to  San  Francisco. 

Mr.  Walgren.  Then  your  husband  became  the  Chief  of  the  Re- 
search Branch  of  the  U.S.  Public  Health  Services  Radiation  Health 
Division. 

Mrs.  Tompkins.  That  is  right. 

Mr.  Walgren.  After  that  he  joined  the  U.S.  Atomic  Energy 
Commission  as  Deputy  Director  of  the  Office  of  Radiation  Stand- 
ards? 

Mrs.  Tompkins.  Yes. 

Mr.  Walgren.  I understand  that  during  that  involvement,  the 
levels  of  iodine-131  in  the  environment,  the  standards  for  those 
levels,  were  substantially  increased. 

Mr.  Tompkins.  I would  like  to  talk  to  that  point,  sir. 

Mr.  Walgren.  Will  you  come  forward  and  give  the  committee 
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STATEMENT  OF  PAUL  TOMPKINS 

Mr.  Tompkins.  My  name  is  Paul  Tompkins.  I was  formerly  the 
Executive  Director  of  the  Federal  Radiation  Council,  which  was  an 
interagency  committee  charged  with  the  responsibility  of  recom- 
mending to  the  President  radiation  standards  directly  or  indirectly 
affecting  public  health. 

The  big  interest  in  iodine-131  was  developed  mostly  from  the 
work  of  the  Bureau  of  Radiological  Health,  and  reached  its  mqjor 
public  attention  at  the  time  immediately  following  the  early  mora- 
torium on  atmospheric  testing  set  up  and  approved  by  President 
Eisenhower. 

In  late  1959,  the  U.S.S.R.  initiated  a new  series  of  atmospheric 
tests,  during  which  time  the  significance  and  prevalence  of  radioac- 
tive iodine  resulting  from  those  tests  were  well  documented. 
Wherein  I stated  that  the  standards  regarding  releases  to  the 
environment  were  not  changed,  rested  on  tne  interpretation  of  FRC 
Report  No.  2 that  gave  limits  of  iodine  which  were  not  to  exceed 
100  picocuries  per  day.  The  question  of  how  these  report  No.  2 
recommendations  should  be  interpreted  were  a point  of  interagency 
controversy  at  that  time.  I took  the  position  that  those  recommen- 
dations were  intended  to  apply  to  what  the  FRC  calls  normal 
peacetime  operations,  which  we  interpret  today  as  being  installa- 
tions such  as  nuclear  powerplants. 

Now  the  critical  element  there  is  that  the  quantities  released  are 
capable  of  close  control.  In  the  internal  Government  controversies 
that  occurred  at  that  time,  I took  the  position  that  from  the  lan- 
guage of  the  report,  it  could  apply  to  fallout,  but  technically  and 
administratively,  it  made  no  sense  to  do  so,  the  reason  being  that 
most  of  the  iodme  we  were  coping  with  at  that  time  was  not  of  U.S. 
origin;  they  were  Russian  in  origin.  There  was  not  one  thing  we 
could  do  to  limit  the  source. 

Then  the  question  came  up,  OK,  on  balance,  when  does  radiation 
or  radioactive  material  in  the  environment  justify  initiating  public 
health  countermeasures? 

It  was  the  consensus  of  all  of  us  who  were  involved  at  that  time 
that  those  standards  should  be  considerably  higher  than  those 
intended  to  limit  deliberate  release.  We  did  come  out  with  a recom- 
mendation that  was  couched  in  the  terms  of  a protective  action. 
The  number  was  indeed  20  times  higher  than  tne  100  picocuries 
per  day  or,  if  you  wish,  the  IV2  rad  per  year  that  was  the  limit  for 
the  thyroid  dose. 

We  incorporated  in  that  another  stipulation  that  the  new  guide 
was  a dose  which,  if  projection  indicated  it  would  be  received, 
protective  action  should  be  initiated  to  prevent  it. 

And  that  was  a totally  different  conceptual  public  health  man- 
agement problem  than  the  normal  release  standards.  Those  things, 
we  did  do. 

I think  it  should  be  understood  it  was  the  view  of  a totally 
different  problem  than  the  original  standards  in  report  No.  2. 

That  is  all  I have  to  say,  sir.  Thank  you. 

Mr.  Walgren.  Thank  you. 

Mr.  Carter.  You  increased  the  standard  20  times;  is  that  cor- 
rect? 
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Mr.  Tompkins.  No.  We  said  that  a projected  dose  20  times  the 
annual  allowed  dose  was  high  enough  so  that  steps  should  be  taken 
to  prevent  its  occurring.  That  is  not  a change  of  standard.  That  is 
an  entirely  new  standard. 

I would  like  to  make  this  point.  The  U.S.  approach 

Mr.  Carter.  Go  ahead. 

Mr.  Tompkins.  The  approach  we  finally  wound  up  taking  in  the 
Federal  Radiation  Council  was  a little  different  than  the  ones  our 
colleagues  in  Great  Britain  took  at  the  time  of  the  accidental 
release  of  iodine  at  Windscale.  There  they  adopted  a concept  very 
similar  to  the  limit  proposed  for  limiting  exposure  under  controlled 
conditions.  They  adopted  the  value  of  26  rad  to  the  thyroid  which 
they  would  permit  and  then  dumped  all  milk  that  would  have  a 
higher  iodine  content  which  would  cause  a higher  dose. 

The  other  part  of  their  philosophy,  which  was  never  stated  in 
public  but  was  described  to  me  by  a member  of  their  committee, 
was  that  they  were  perfectly  willing  to  dilute  high-level  milk  with 
low-level  milk  in  order  to  maintain  that  25-rad  limit  to  the  thyroid. 

The  concept  that  was  taken  by  the  working  group  of  the  FRC 
was  simply  that  dilution  was  no  solution.  If  you  are  going  to 
eliminate  it,  eliminate  it.  So,  we  didn’t  adopt  a maximum  permissi- 
ble dose  limit. 

Mr.  Carter.  You  did  not  adopt  the  maximum  permissible  dose 
limit? 

Mr.  Tompkins.  We  did  not. 

Mr.  Carter.  Did  you  set  any  acceptable  level? 

Mr.  Tompkins.  No.  We  set  an  unacceptable  level,  which  was 
about  30  rads. 

Mr.  Carter.  About? 

Mr.  Tompkins.  Thirty. 

Mr.  Carter.  That  is  to  the  thyroid? 

Mr.  Tompkins.  Yes,  sir. 

Mr.  Carter.  I might  have  been  misinformed.  It  is  my  under- 
standing that  you  had  increased  the  permissible  range  of  radiation 
by  a factor  of  20. 

Mr.  Tompkins.  There  are  several  people  who  have  made  that 
statement,  and  they  are  wrong,  which  is  the  reason  I thought  I 
should  explain  our  position  to  you  myself.  We  did  not  raise  the 
acceptable  level.  We  did  establish  a level  which  we  considered 
unacceptable. 

Mr.  Carter.  You  established  a level  which  you  considered  unac- 
ceptable? 

Mr.  Tompkins.  Unacceptable. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Walgren.  Thank  you,  Mr.  Carter. 

Thank  you,  Dr.  Tompkins. 

I just  feel  that,  as  one  opinion  of  the  views  that  have  been 
expressed  to  the  committee,  that  asking  the  people  that  the  De- 
partment has  sent  and  put  in  charge  of  this  study,  who  have  been 
involved  in  the  study  of  exposures  under  atomic  testing,  both  in 
the  Army  and  in  the  Department  of  Energy,  asking  these  people  to 
take  a skeptical  approach  to  the  damage  from  low-level  radiation 
or  to  be  skeptical  about  how  safe  low-level  radiation  might  be  is 
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really  like  asking  a telephone  pole  lineman  to  think  of  telephone 
poles  as  ugly;  and  of  course,  he  just  won’t  do  it. 

I would  question  very  strongly  whether  the  public  would  have 
confidence  in  the  result  of  a study  conducted  by  the  personnel  that 
had  been  offered  by  the  Department  of  Energy,  and  I believe  that 
the  public  has  a real  right  to'  a skeptical  approach  to  the  safety  of 
low-level  radiation,  and  I have  not  seen  that. 

We  appreciate  your  coming  before  the  committee. 

Mr.  Carter.  Mr.  Chairman. 

Mr.  Waloren.  Yes. 

Mr.  Carter.  1 have  one  other  thing,  if  you  don’t  mind. 

I don’t  disagree  with  the  gentleman;  maybe  he  was  maligned.  He 
appears  to  be  a very  nice  man. 

Mrs.  Tompkins.  I like  him. 

Mr.  Carter.  Well,  I can  understand  that.  L am  sure  he  is  a nice 
man. 

Maybe  we  have  the  wrong  material,  but  during  Mr.  Tompkins’ 
tenure,  the  levels  of  iodine-131  in  the  environment  from  fallout 
reached  the  highest  peak  ever  recorded.  Of  course  I believe,  as  you 
state — and  I will  accept  the  fact— that  we  were  not  the  cause  of 
that.  That  came  from  Russia.  Is  that  what  you  said? 

Mr.  Tompkins.  Yes,  sir. 

Mr.  Carter.  But  when  Mr.  Tompkins  became  Director  of  the 
Federal  Radiation  Council,  from  1964  to  1965,  the  Council  in- 
creased by  20  times  the  amount  of  radioactivity  that  would  be 
permitted  in  the  environment  in  the  event  of  a leak  from  an 
underground  test  or  accidental  release  from  a nuclear  reactor. 

Is  that  misinformation? 

Mrs.  Tompkins.  I think  the  staff  had  better  go  back  to  original 
documents  for  information. 

Mr.  Carter.  I will  let  Mr.  Tompkins  speak,  if  he  wants  to.  Is  that 
misinformation? 

Mr.  Tompkins.  Worded  exactly  as  you  have,  yes,  sir. 

Mr.  Carter.  Worded  differently,  how  would  it  be? 

Mr.  Tompkins.  The  way  I just  described.  Our  philosophy  is  that 
the  human  body  can’t  tell  the  difference  between  radiation  coming 
from  natural  background,  from  iodine  either  from  Russia  or  iodine 
from  a reactor  or  iodine  from  anywhere  else. 

Consequently,  when  you  talk  about  public  health  actions  from 
iodine  in  the  environment,  it  does  not  matter  where  it  came  from. 

Mr.  Carter.  Thank  you,  Mr.  Tompkins. 

Mr.  Waloren.  We  appreciate  your  coming  before  the  committee. 

I am  sure  the  committee  will  be  in  touch  with  you.  Please  feel  free 
to  do  the  same,  because  we  do  feel  that  we  benefit  from  your 
information.  We  want  to  try  to  have  the  right  outcome  in  the 
execution  of  public  trust.  Thank  you  very  much. 

The  next  witness  is  Dr.  Allen  Brodsky,  Senior  Health  Physicist, 
Occupational  Health  Standards  Branch,  the  Office  of  Standards 
Development,  U.S.  Nuclear  Regulatory  Commission. 

We  welcome  you  to  the  committee.  We  have  your  written  testi- 
mony. That  will  be  made  a part  of  the  record.  You  can  proceed  as 
you  desire. 
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STATEMENT  OF  ALLEN  BRODSKY,  Sc.  D. 

Dr.  Brodsky.  I hope  I don’t  put  my  feet  in  my  mouth. 

First,  I would  like  to  extend  my  appreciation  to  the  committee 
for  allowing  me  to  appear  here,  and  my  appreciation  of  the  com- 
mittee’s diligence  in  trying  to  get  the  facts  and  all  the  views  in 
what  is  such  a very  complex  area,  as  we  can  see. 

As  I sit  here,  I think  I had  better  make  a few  preliminary 
remarks  about  my  testimony  to  make  it  clear  whom  I am  repre- 
senting and  what  I am  representing. 

First  of  all,  as  I state  -in  my  preface — to  my  prepared  remarks 
below— I am  here  representing  myself  alone.  My  agency  did  not 
approve  nor  disapprove  of  this.  They  have  not  tried  to  influence 
what  I am  saying.  They  have  been  very  good  about  that.  So,  I am 
on  annual  leave  today  and  I am  here  at  my  own  expense. 

Mr.  Walgren.  I might  just  interrupt.  That  is  at  least  remark- 
able, isn’t  it,  that  the  agency  has  not  tried  to  influence  you  in  one 
way  or  another. 

Dr.  Brodsky.  I don’t  think  it  is  remarkable.  Maybe  sometimes 
with  some  people  it  might  be.  There  are  all  kinds  of  people  in  an 
agency  as  there  are  in  the  world.  We  can  talk  about  this  later. 

Mr.  Walgren.  Sometimes  it  occurs  and  sometimes  it  doesn’t 
.occur. 

Dr.  Brodsky.  Basically,  I have  been  treated  very  well,  I am  very 
happy  with  my  job. 

Second,  I have  submitted  for  the  record  not  alLof  the  references 
that  I have  referenced  in  my  statement,  since  some  of  them  are 
published.  I believe  Mr.  Rogers  held  up  a yellow  report,  which  was 
the  first  formed  publication  of  the  Mancuso-Sanders-Brodsky  study. 
I see  you  have  copies  of  that.  I know  that  you  have  copies  that 
were  distributed  of  the  Mancuso-Stewart-Kneale  paper,  which  is 
the  main  subject  of  my  discussion  today.  I have  a different  view  of 
the  paper. 

I felt,  as  a citizen,  I should  offer  that  view  to  you,  for  whatever  it 
is  worth.  I feel  since  I am  speaking  here  as  an  individual  and  not 
as  a representative  of  the  Nuclear  Regulatory  Commission,  I prob- 
able should  provide  a few  details  about  my  background.  You  have 
my  short  r6sum6  and  my  long  r6sum6,  and  you  can  decide  what  to 
do  with  them  for  the  record.  I was  notified  only  a few  days  ago  that 
I was  testifying.  I suppose  you  may  not  have  had  a chance  to 
review  my  r6sum6,  so  I thought  you  would  want  to  know  who  is 
talking  and  why. 

First  of  all,  my  career  started  out  in  1949.  I was  one  of  Dr.  Karl 
Morgan's  first  students  in  the  health  physics  fellowship  program, 
the  second  year  of  the  program  under  Dr.  Elda  Anderson.  I want  to 
make  it  clear  that  ever  since  I was  taught  by  Dr.  Morgan  and  Dr. 
Anderson,  I have  faithfully,  I feel,  pursued  the  philosophy  that  any 
rediation  exposure  that  was  not  necessary,  and  more  than  balanced 
by  another  effect  that  might  save  a life  or  save  health,  was  not 
justified.  I have  also  followed  in  my  career  the  principle  that  Dr. 
Morgan  taught  me  and  that  is  to  minimize  radiation  exposure  as 
far  as  one  can  below  the  limits.  I think  we  have  done  a lot  of  this. 
Not  too  much  has  been  said  about  this.  I can  provide  a lot  of 
documentation  about  things  I have  done  in  that  direction. 
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Second  of  all,  since  I was  in  the  career  of  radiation  protection  as 
a health  physicist  from  1950,  when  I received  my  first  job  in  the 
Naval  Research  Lab  as  the  head  of  health  physics,  until  1961,  when 
I decided  to  leave  the  Government  and  get  another  view,  I had 
many  experiences  that  showed  me:  We  knew  a lot  about  how  to 
reduce  radiation  exposure;  we  had  some  idea  regarding  the  upper 
limits  of  the  probable  effects,  but  I didn't  feel,  having  degrees  only 
in  chemical  engineering  and  physics  and  one  year  of  training  in 
health  physics  with  some  biology,  that  I yet  had  an  adequate 
background  to  understand  these  important  types  of  epidemiologic 
studies  we  are  talking  about,  which  are  part  of  the  oasis  of  our 
radiation  protection  standards. 

I had  a lot  of  curiosity  about  them.  I wanted  to  read  some  of 
these  papers  myself  and  make  up  my  own  mind.  I also  wanted  to 
do  my  own  studies  on  the  accuracy  of  exposure  records  because 
there  was  controversy  about  that,  as  you  remember. 

So  I took  the  opportunity  to  leave  the  Government  at  the  point 
where  we  had  finished  writing  certain  regulations,  and  so  on,  to  go 
back  and  study  biostatistics  and  radiation  health.  As  has  beer^ 
indicated  today,  biostatistics  is  a field  where  you  learn  how  to 
evaluate  health  studies  of  human  populations,  as  well  as  animal 
experiments  at  the  laboratory  level:  You  also  learn  the  purposes  of 
statistical  methodology. 

I was  fortunate  enough  to  be  able  to  work  with  Dr.  Niel  Wald  at 
the  University  of  Pittsburgh  on  a pilot  epidemiological  study.  I had 
never  before  carried  out  an  epidemiological  study,  but  with  Dr. 
Wald  I had  an  opportunity  to  do  some  research  about  the  radiation 
measurement  data  that  would  be  used  in  a radiation  epidemiologic 
study — the  kinds  of  data  that  I later  helped  collect  for  use  in  the 
AEC  health  and  mortality  study  directed  by  Dr.  Mancuso. 

Because  of  this  experience,  I think  Dr.  Mancuso  came  to  me  to 
attend  the  first  meeting  at  the  University  of  Pittsburgh  with  th- 
people  of  the  Division  of  Biology  and  Medicine,  USAEC,  wh< 
wanted  to  approach  the  University  of  Pittsburgh  to  do  an  inde 
pendent  study  to  define  whether  there  were  any  discernible  effects 
on  atomic  energy  workers  exposed  to  radiation. 

I think  you  know  from  the  record  I was  a coinvestigator  with  Dr. 
Mancuso  and  Dr.  Sanders  for  8 years.  We  wrote  the  proposal  - 


together  and  attended  meetings  together.  Dr.  Mancuso  was  wonder 
ful  to  me.  He  treated  me  as  a member  of  the  team.  I have  good 
things  to  say  about  Dr.  Mancuso. 

Second  of  all,  part  of  my  research  as  a doctoral  student  happened 
to  be  a model  of  carcinogenesis.  It  is  a limited  model.  I did  not  have 
time  to  check  it  very  much.  But  what  I would  like  to  say— and  it  is 
in  the  record,  this  paper  is  now  in  publication  in  Health  Physics— I 
have  shown  there  is  a relationship  Detween  radiation  dose  and  risk 
of  cancer  that  does  fit  some  data  on  radiation  carcinogenesis. 
Mainly  I want  to  point  out  the  fact  that  I do  believe  radiation  can 
cause  cancer  with  a certain  probability  that  depends  on  dose  and 
rate  of  application.  If  anyone  doubts  that,  all  they  have  to  do  is 
look  at  my  published  paper  when  it  comes  out.  It  shows  I have 
positive  coefficients  in  my  theory  relating  cancer  to  radiation  at  all 
levels  of  dose,  so  I am  not  sweeping  anything  under  the  rug.  I do 
believe  that  radiation  can  cause  cancer,  but  the  questions  we  are 
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here  to  discuss  are:  What  is  the  probability,  at  each  dose  and  dose 
rate;  and  under  what  conditions?  These  are  the  difficult  questions 
that  must  be  answered  as  accurately  as  possible. 

I don’t  think  our  country  can  provide  the  best  legislation  on  the 
basis  of  fallacy.  We  need  facts.  If  we  can’t  get  facts,  we  ought  to  try 
to  bracket  the  facts.  We  ought  to  try  to  know  what  those  probabil- 
ities are,  because  they  have  to  be  balanced  against  the  beneficial 
uses  of  radiation,  some  of  which  have  been  mentioned. 

I think  all  of  us  together  can  iron  this  out  eventually. 

Mr.  Waloren.  That  is  one  of  the  things  that  bothers  me.  We  are 
all  here  together.  It  makes  me  wonder  where  the  other  side  of  the 
question  is. 

Mr.  Brodsky.  There  are  many  sides  to  this  question.  As  a matter 
of  fact,  I don’t  think  I really  can  begin  to  give  to  you  all  of  my  side 
of  the  question  in  the  short  time  here,  but  I would  like  to  at  least 
introduce  what  I am  thinking  about. 

One  more  thing  I would  like  to  make  clear  at  the  beginning.  I 
said  this  to  Dr.  Mancuso  last  May.  When  I visited  him  he  was  not 
happy  with  me.  I have  said  it  to  other  people.  I can  probably  find 
witnesses  I said  it  to  severed  years  back.  I do  think  Dr.  Mancuso’s 
work  should  continue  to  be  supported.  I think  every  view  should 
come  out.  We  need  all  views  on  this  complex  issue.  The  final 
answer  is  not  here.  I can  say  a lot  more  about  that  later. 

I would  like  to  read  my  prepared  statement.  My  conscience  will 
be  clear.  My  father,  may  he  rest  in  peace,  will  know  I did  what  I 
could  for  my  country.  I will  just  read  what  is  here,  so  I won’t  put 
any  more  feet  in  my  mouth. 

It  is  particularly  important,  since  I am  employed  by  a Federal 
regulatory  agency,  to  make  it  very  clear  that  this  testimony  is 
based  only  on  my  personal  opinion  and  does  not  necessarily  reflect 
any  views  of  other  members  of  the  Nuclear  Regulatoiy  Commission 
(NRC)  or  any  policies  of  that  Commission.  In  fact,  I feel  that  NRC 
policies  will  continue  to  take  into  consideration  all  views  and  infor- 
mation relevant  to  the  biological  effects  of  radiation,  as  expressed 
in  these  hearings  and  elsewhere. 

Further,  my  personal  opinions  in  regard  to  the  Mancuso-Stewart- 
Kneale  (1)  paper  are  based  purely  on  my  own  knowledge  from 
working  with  Dr.  Mancuso  and  Dr.  Barkev  Sanders  during  the 
origination  and  first  8 years  of  the  health  and  mortality  study,  my 
prior  knowledge  and  training  in  both  radiation  measurements  and 
the  analysis  of  health  studies,  and  on  a reading  of  the  subject 
paper  by  Mancuso,  Stewart,  and  Kneale.  (1)  Also,  I am  here  on 
leave  from  my  current  position,  and  am  thus  appearing  at  my  own 
expense.  I v-ish  to  make  it  clear  also  that  on  one  at  NRC  has 
attempted  to  influence  my  remarks. 

In  fact,  I even  had  trouble  having  some  of  these  people  discuss  it 
with  me  because  they  were  afraid  I might  be  influenced  or  I might 
think  I was. 

I appreciate  the  opportunity  to  present  my  views  to  Congress 
since  I believe  these  issues  to  be  in  urgent  need  of  legislative 
attention.  However,  this  is  an  unhappy  circumstance  for  me,  since 
one  of  the  main  purposes  of  my  present  testimony  is  to  discredit 
the  current  claims  by  Mancuso,  Stewart,  and  Kneale  to  have  found 
cancers  that  are  proven  to  have  resulted  from  low-level  radiation.  I 
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have  mentioned  in  documents  submitted  as  part  of  this  testimony 
the  important  prior  contributions  of  Dr.  Mancuso  and  Dr.  Stewart 
in  discovering  and  alerting  society  to  hazards  of  exposure  to  certain 
chemicals  and  to  X-rays  received  by  fetuses  in  utero.  It  is  ironic 
that  I must  now  point  out  the  absurdity  of  the  present  paper  by 
Mancuso,  Stewart,  and  Kneale.  (1)  I don’t  know  whether  Dr.  Man- 
cuso remembers  this  or  not,  but  among  the  many  people  I recom- 
mended to  him  for  his  advisory  committee  was  Dr.  Alice  Stewart, 


because  I knew  she  was  brilliant  in  thinking  of  many  ways  to  look 
at  data;  and  Karl  Morgan  in  the  audience,  is  another  one  of  those 
people  I recommended,  as  well  as  his  fine  associate,  Dr.  Walter 
Snyder.  . 

Mr.  Carter.  I must  agree,  they  are  two  of  the  greatest. 

Mr.  Brodsky.  They  are  still  among  my  heroes.  I hope  they  do  not 
look  down  upon  me  too  much  for  this  testimony.  I do  this  only 
because  Drs.  Mancuso  and  Stewart  have  not  only  published,  but 
have  widely  publicized  their  claimed  findings,  and  I feel  that  it  will 
be  a dangerous  precedent  in  our  democratic  society  if  claims  of 
important  health  effects  can  be  given  credence  on  the  basis  of  such 
preposterous  distortions  of  scientific  method  as  are  utilized  in  this 
particular  paper  by  Mancuso,  Stewart,  and  Kneale. 

I want  to  make  this  very  strong.  These  are  my  beliefs.  It  is 


difficult  enough  for  Congress  to  deal  with  the  complex  health 
issues  of  our  society  even  when  they  have  the  facts;  they  do  not 
need  fallacies. 


The  retrospective  methods  as  used  in  the  Mancuso  paper  could, 
at  most,  be  used  as  a basis  for  providing  hints  of  radiation  effects, 
if  the  analyses  had  been  properly  carried  out,  considering  effects  of 
all  exposures  and  factors;  yet  they  have  been  put  forth  as  a basis 
for  strong  conclusions  of  proven  cancer  causation.  These  methods 
bear  no  resemblance  to  those  developed  by  Dr.  Mancuso,  Dr.  Sand- 
ers, and  myself  for  a detailed  prospective  study.  (2,  3)  This  has  been 
called  a longitudinal-type  study  by  Dr.  Gilbert;  it  is  the  same  type 
of  thing  I am  talking  about,  where  you  actually  look  at  incidence 
rates  of  cancer— involving  comparisons  of  the  actual  cancer  rates 
and  mortality  experience  of  many  population  subgroups  compared 
to  several  control  or  comparison  populations  of  interest,  matched 
by  numerous  pertinent  demographic,  employment,  and  dose  varia- 
bles. Why  did  Dr.  Mancuso  not  utilize  the  data  and  statistical 
methods  that  we  developed  with  millions  of  dollars  of  public  funds? 
Why  did  he  turn  instead,  at  the  last  minute,  to  Dr.  Alice  Stewart 
and  Mr.  Kneale  for  a rapid,  limited  retrospective  analysis  that 
ignores  many  of  the  important  variables  and  analytical  techniques 
initially  deemed  essential  by  Dr.  Mancuso  himself? 

But  also,  if  you  look  at  this  paper  carefully,  although  they  men- 
tioned 21,000  population  or  so — I know  from  the  work  on  this  study 
we  spent  millions  of  dollars  collecting  data  on  these  21,000 — if  you 
look  at  the  paper  the  only  portion  of  the  data  that  is  used  is  that 
on  population  deaths.  This  is  a waste  of  public  funds  if  the  actual 
cancer  rates  are  not  studied  further.  I think  it  should  be  pursued 
further  by  Dr.  Mancuso,  as  well  as  by  other  independent  investiga- 
tors. A summary  of  my  conclusions  is  given  in  the  statement 
provided  to  the  committee.  Here  is  my  summary.  I may  skip  some 
of  this  because  you  have  it  before  you. 
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If  I am  talking  too  long,  just  tell  me  to  shut  up. 

I hope  that  Members  of  Congress,  their  staffs,  and  others  will 
read  and  examine  a few  of  the  simple  examples  of  absurdities  of 
the  Mancuso-Stewart-Kneale  paper  (1)  as  pointed  out  in  my  submit- 
ted critique.  (4) 

One  does  not  need  higher  mathematics  or  esoteric  statistical 
techniques  to  see  the  fallacies  of  their  methods.  I am  not  against 
mathematics  or  against  statistical  techniques.  I taught  biostatistics 
and  epidemiology  at  Duquesne  University. 

Mr.  Carter.  Tremendous,  but  what  do  you  think  of  common 
sense? 

Dr.  Brodsky.  That  is  what  I am  talking  about,  if  you  read  my 
other  comments  that  I have  deposited  for  the  record,  you  will  be 
able  to  see  these  things  and  figure  them  out  and  draw  your  own 
conclusions. 

I find  that  the  subject  paper  (1)  by  Mancuso,  Stewart,  and  Kneale 
contains  strong  conclusions  regarding  the  proof  of  cancer  causation 
by  low-level  radiation  exposure;  in  my  opinion,  these  conclusions 
are  not  at  all  justified  by  the  data  ana  analysis  presented.  Proper 
methods  of  conducting  such  a study  are  reviewed  in  many  volumes 
of  reports  of  Dr.  Mancuso’s  project.  (2) 

I nave  given  references  to  those  reports,  on  the  first  eight  of 
which  I was  the  coauthor.  I did  much  of  the  writing,  and  Dr. 
Mancuso  appreciated  that. 

One  method  I presented  for  analyzing  longevity  and  comparing 
it— each  specific  age,  sex,  race,  and  employment  cohort— with  that 
of  controls  showed  that  there  was  a striking  similarity  in  mortality 
experience  between  Hanford  employees  versus  matched  controls  of 
siblings,  when  both  were  taken  from  families . of  two  or  more 
offspring.  (6) 

I mention  this  because  I think  this  is  one  approach  that  may  be 
tried  for  a logitudinal  study,  and  I want  to  make  it  available.  Dr. 
Mancuso  did  not  let  me  publish  this  in  our  publication  in  1971  in 
detail.  There  are  some  conclusions  there.  I think  this  method  may 
be  overlooked.  But  it  is  not  the  only  method  that  could  be  used  to 
carry  out  a proper  prospective  analysis. 

Neither  the  result  nor  the  possibility  of  conducting  this  type  of 
prospective  comparison  for  various  radiation  dose  levels  and  causes 
of  death  is  even  mentioned  in  the  present  Mancuso-Stewart-Kneale 
paper  (1)  although  my  result  was  in  confirmation  of  similar  analy- 
ses by  Dr.  Barkev  Sanders,  who  unfortunately  is  not  here  today. 
During  the  8 years  I participated  with  Dr.  Mancuso  in  this  study,  I 
supported  the  ideas  that  we  developed  mutually  with  Dr.  Sanders, 
and  I still  support  those  ideas,  many  of  which  originated  with  Dr. 
Mancuso  himself.  I learned  much  from  Dr.  Mancuso  about  epidemi- 
ological study;  maybe  not  as  much  as  he  knows,  but  on  the  other 
hand,  maybe  I learned  something  more  about  quantitative  analysis. 

I will  thus  not  speak  further  at  this  time  regarding  proper  meth- 
ods of  carrying  out  a radiation  epidemiological  study. 

For  brevity,  I will  merely  cite  some  examples  to  illustrate  the 
kinds  of  logical  errors  present  in  the  Mancuso-Stewart-Kneale 
paper.  First,  it  should  be  noted  that  nowhere  in  this  entire  paper  is 
there  a mortality  rate  of  cancer  calculated  and  compared  with  a 
corresponding  rate  in  a suitable  control  population  of  interest.  A 
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mortality  rate  is  the  number  of  cases  of  death  by  a specific  cause, 
divided  by  the  total  population  at  risk,  per  year,  standardized  for 
age  or  calculated  for  a specific  age  group,  and  usually  multiplied  by 
100,000  to  obtain  the  rates  per  100,000  population. 

Certainly  the  conclusions  of  this  paper  are  not  based  on  inci- 
dence rates.  That  has  been  used  many  times  in  the  hearing.  People 
have  said  that  Mancuso-Stewart-Kneale  have  shown  greater  inci- 
dence rates.  Mancuso,  Stewart,  and  Kneale  did  not  calculate  inci- 
dence rates.  They  have  been  calculating  the  radiation  exposures  of 
those  who  died  from  cancer  versus  radiation  exposures  of  those 
who  did  not  die  of  cancer  but  died  of  other  causes.  That  is  not  an 
incidence  rate.  That  is  a different  thing. 

Second,  it  should  also  be  noted  that  no  proper  control  population 
is  actually  included  in  this  analysis,  although  such  populations 
were  constructed  by  Dr.  Mancuso,  Dr.  Sanders,  and  myself  as  an 
originally  essential  part  of  the  project? 

Dr.  Mancuso  and  Dr.  Sanders  did  most  of  the  work  on  that 
construction.  I do  not  want  to  take  anything  away  from  that. 

The  entire  analysis  of  the  present  paper  involves  merely  the 
exminations  of  slight  differences  in  average  occupational  exposures 
of  those  who  died  of  cancer  and  those  who  died  of  other  causes. 
When  all  comparisons  of  the  paper  are  taken  together,  even  the 
small  differences  in  occupational  exposure,  which  occur  for  certain 
years  and  certain  ways  m which  the  data  are  arranged,  are  nei- 
ther, in  my  . opinion,  scientifically  nor  statistically  significant,  de- 
spite the  strong  assertions  of  Mancuso,  et  al.  (1) 

Further,  in  most  of  the  tables  of  data,  there  are  obvious  reasons 
why  those  who  die  of  cancer  might  have  somewhat  higher  occupa- 
tional radiation  exposures  than  those  who  die  of  other  causes, 
without  there  needing  to  be  any  connection  whatsoever  between 
radiation  as  a causative  agent  and  cancer. 

For  example,  consider  the  fact,  obvious  to  anyone,  that  persons 
dying  of  cancer  die  at  an  advanced  age,  while  those  dying  of 
automobile  accidents  usually  die  at  an  earlier  age.  Thus,  it  might 
be  expected  that  those  who  died  of  cancer  at  Hanford  worked 
somewhat  longer,  on  the  average,  and  thus  were  there  longer  to 
accumulate  a bit  more  radiation  exposure. 

It  should  also  be  noted  that  Mancuso,  et  al.,  (1)  have  not  men- 
tioned the  considerable  confounding  influences  that  could  com- 
pletely erase  the  so-called  findings  if  magnitudes  and  variations  of 
the  following  types  of  additional  exposure  were  considered:  Known 
medical  exposures,  (6)  exposures  in  plants  other  than  Hanford,  and 
exposures  to  other  carcinogenic  agents  of  the  work  environment- 
all  of  these  are  agents  that  Dr.  Mancuso  insisted  must  be  consid- 
ered in  any  analysis  of  the  project  data  during  the  8 years  I was 
associated  with  him.  [See  progress  reports.  (2)] 

As  a final  example  of  the  absurdities  of  the  Mancuso-Stewart- 
Kneale  paper,  let  me  merely  quote  the  following  paragraph  from 
my  January  12  memorandum  (4): 

Furthermore,  note  that  the  authors  coin  a terminology  "high  risk'’  year  to  denote 
any  year  where  the  average  radiation  dose  to  members  of  the  cancer  death  group  is 
even  slightly  greater  than  that  of  the  noncancer  group.  First  of  all,  they  are 
confusing  dose  with  risk  (or  response).  Second,  they  are  presuming  what  they  are 
trying  to  prove.  Third,  to  show  how  preposterous  and  unscientific  this  is,  note  that 
for  all  years  in  Table  6,  the  averages  to  be  compared  (for  1944-57)  are  merely  199 
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millirem  per-year  for  the  cancer-death  group,  and  187  millirem  per  year  for  the 
noncancer  deaths;  for  1958-72,  the  reepective  averages  are  518  versus  477  millirem 
per  year.  (The  authors  do  not  state  whether  their  averaging  calculation  was  weight* 
ed  bv  the  number  of  employees  alive  each  year.)  Considering  that  each  year  an 
employee  must  receive  (a  variable)  100-150  mrem  per  year  from  natural  background 
radiation  (including  natural  activity  in  his  body),  as^well  as  the  (again  variable)  89 
millirem  per  year  average  from  diagnostic  medical  exposures  as  cited  earlier  (which 
as  everyone  knows  can  vary  for  an  individual  from  0 if  he  did  not  have  an  X-ray 
that  year  up  to  many  hundreds  of  millirem),  then  comparison  of  the  average  dose  in 
Table  5 makes  it  clear  that  they  are  effectively  the  same  between  cancer  deaths  and 
noncancer  deaths,  i.e.,  known  other  types  of  exposure,  including  occupational  expo- 
sures at  other  facilities  than  Hanford,  could  obviously  obscure  such  small  differ- 
ences in  average  occupational  exposure  at  Hanford  between  the  cancer  and  non- 
cancer groups,  If  they  had  been  reported.  Dr.  Mancuso  had  also  on  many  previous 
occasions  emphasized  that  conclusions  regarding  radiation  effects  could  never  be 
drawn  without  examining  possible  effects  of  chemical  agents  in  the  work  environ- 
ment. Chemical  agents  are  not  even  mentioned  in  the  present  paper. 

Look  at  table  5 of  the  Mancuso-Stuart-Kneale  paper.  [See  p.  589.] 
Don’t  believe  a word  I have  said  today  if  you  don’t  want  to.  Just  do 
me  a favor  and  read  that  paper  and  look  at  what  I have  said  in 
that  one  paragraph  and  you  convince  yourselves,  you  don’t  have  to 
be  a health  physicist.  You  don’t  have  to  be  an  epidemiologist.  Here 
is  where  the  commonsense  comes  in  that  Dr.  Carter  was  talking 
about.  This  is  commonsense  we  are  talking  about;  is  that  right? 

Mr.  Carter.  That  is  the  rarest  of  all  commodities. 

Dr.  Brodsky.  I want  to  state  a few  recommendations,  very  brief- 
ly. I think  I have  a lot  to  say  about  what  Congress  cem  do  about  all 
this  mess.  I tried  to  put  a few  things  in  very  brief  form  just  to 
bring  your  attention  to  them.  If  you  want  to  read  further,  there  is 
a little  bit  more.  I can  say  a lot  more  at  other  times;  free,  no 
charge. 

Some  day  history  will  say  that  Dr.  Allen  Brodsky,  in  1978,  said: 
“I  regret  that  I have  only  one  job  to  give  to  my  country.” 

Recommendations  to  Congress:  Some  recommendations  are  in 
order  regarding  national  needs  for  better  planning  and  organiza- 
tion of  health  studies  of  the  effects  of  agents,  drugs,  or  chemicals  to 
which  populations  of  our  citizensare  exposed.  I can  list  here  only  a 
few  of  my  concerns  and  hop^YCHsTlhey  will  receive  more  detailed 
consideration  at  a later  time. 

One,  an  independent  national  group  of  eminent  scientists  and 
health  professionals  is  needed  to  quality  control  and  test  results  of 
radiation  health  studies  and  provide  direct  guidance  and  judgments 
to  Congress  as  well  as  the  administration.  This  does  not  have  to  be 
a large  group,  nor  should  it  interfere  with  the  independence  and 
replication  of  investigations  by  others. 

However,  this  matter  requiresthe  support  of  appropriate  legisla- 
tion and  the  implementation  by  a broad  group  of  nealth  profession- 
als and  scientists  cognizant  of  all  the  areas  of  data  and  statistical 
analysis  involved.  One  possibility  would  be  to  organize  such  a 
group  under  the  auspices  of  the  Committee  on  Biological  Effects  of 
Ionizing  Radiation,  National  Academy  of  Sciences.  Harold  T.  Peter- 
son, USNRC,  has  spelled  out  some  further  ideas  related  to  this 
suggestion.  I believe  one  of  the  early  functions  of  such  a group 
should  be  to  establish  a set  of  rules,  analogous  in  purpose  to  Koch's 
postulates  in  microbiology,  that  place  certain  conditions  on  epide- 
miologic studies  before  any  claims  of  proof  of  scientific  findings  can 
be  made. 
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I have  developed  the  concepts  of  this  need  in  a number  of  the 
Mancuso  project  reports  in  terms  of  the  needs  of  radiation  epide- 
miology. The  chi-square  test  that  I developed  and  reported  at  the 
1971  Health  Physics  Society  meeting.  (2,  5)  was  an  outcome  of  my 
attempts  to  show  one  way  in  which  large  epidemiologic  studies 
should  be  tested  both  to  find  out  whether  the  overall  differences  in 
mortality  in  many  subgroups  of  a total  study  are  significant,  as 
well  as  to  provide  an  objective  method  of  highlighting  those  sub- 
groups of  a population  where  real  effects  might  occur  but  not  be 
observed  if  the  data  were  merely  pooled  for  a larger  population  in 
order  to  observe  small  effects  of  low  doses. 

The  result  of  this  test  was  striking,  and  the  chi-square  statistic 
employed  was  validated  as  an  adequate  approximation  to  the  chi- 
square — one  degree  of  freedom — function.  (5)  Nothing  is  magic 
about  my  method,  but  it  could  serve  as  a point  for  beginning 
discussions  on  this  subject  of  quality  control  of  radiation  epidemi- 
ologic studies. 

Two,  each  agency  should  maintain  permanent  record  systems  of 
radiation  exposures  of  those  populations  under  its  protection  and 
should  also  maintain  appropriate  data  to  carry  out  annual  health 
evaluations  of  these  populations  as  part  of  its  auditing  program  to 
understand  and  evaluate  the  long-range  accomplishments  and/or 
adequacy  of  its  programs.  This  recommendation  is  consistent  with 
Dr.  Mancuso’s  often-stated  principle  that  any  health  study  must  be 
carried  out  in  conjunction  with  those  who  know  the  data  best. 

I think  what  happened  here,  he  was  pressured — because  DOE 
and  ERDA,  unfortunately,  took  the  project  away  from  him  prema- 
turely—to  do  a retrospective  analysis  only.  He  always  said  he  did 
not  want  to  do  a retrospective  analysis  only.  I hope  he  will  have  an 
opportunity  to  do  the  analyses  as  originally  planned. 

Present  agency  programs  do  not  begin  to  adequately  approach 
this  need.  The  costs  involved  will  not  be  appreciable,  nor  would 
privacy  be  violated  if  the  programs  are  properly  organized  and 
supervised  and  designed  to  incorporate  currently  related  studies.  I 
think  we  need  some  help  from  Congress,  too. 

Three,  each  agency  responsible  for  the  protection  of  public 
health  and  safety  should  maintain  an  advisory  committee  or  advi- 
sory staff  composed  of  outstanding  health  scientists  and  profession- 
als as  well  as  those  who  understand  the  engineering  methodology 
of  controlling  the  agents  of  concern,  in  order  to  give  a balanced 
evaluation  of  programs  and  policies  of  that  agency  as  they  affect 
the  health  and  mortality  of  populations  under  their  protection. 

Some  of  these  recommendations  are  expounded  in  more  detail  in 
reference  4. 

[Testimony  resumes  on  p.  899.] 

[Dr.  Brodsky’s  attachments  follow:] 
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Office  of  Standards  Development 
U.S,  Nuclear  Regulatory  Commission 
Washington,  D.C.  30555 
February  1,  1978 


Dr.  Thomas  F.  Hancuso 
Research  Professor 
Graduate  School  of  Public  Health 
University  of  Pittsburgh 
Pittsburgh,  PA  15261 

Dear  Tom: 

Thank  you  for  your  letter  of  January  23,  1978,  enclosing  some  answers 
to  particular  written  criticisms  of  your  analyses  of  the  Hanford  population 
data.  1 have  begun  reading  the  material  you  sent,  but  have  not  had  time 
to  fully  digest  It  so  far.  I think  you  know,  as  I have  mentioned  before, 
that  I am  assigned  full  time  to  work  on  guides  that  I feel  are  Important 
In  reducing  radiation  exposure  to  employees,  and  am  using  only  part  of 
rny  own  time  to  examine  current  epidemiologic  results. 

However,  I have  written  a critique  of  part  of  your  paper  with  Alice 
Stewart  and  George  Kneale,  as  published  In  the  November  1978  Issue  of 
Health  Physics,  based  only  on  what  I have  read  In  the  paper  Itself  and 
upon  some  of  my  own  knowledge  of  the  data.  Since  my  written  comments  on 
your  paper  are  detrimental  to  your  current  scientific  position  and  I have 
made  them  available  to  the  congressional  committee  before  which  you  are 
to  appear  next  week,  1 am  forwarding  a copy  of  my  comments  to  you  now 
although  my  review  Is  not  entirely  complete.  I feel  very  strongly,  as  I 
have  stated  to  you  personally,  and  as  you  Initially  stated  to  me,  that 
a retrospective  analysis  of  the  kind  carried  out  In  the  November  paper 
cannot  serve  as  a basis  for  the  kind  of  strong  conclusions  that  you  and 
your  co-authors  have  published  and  publicized. 

Although  George  Kneale  Is  obviously  a very  competent  mathematical 
statistician,  and  the  mathematical  derivations  are  probably  correct  under 
the  assumptions  given  (I  have  checked  some  derivations  but  not  all  as 
yet),  unfortunately  the  treatment  of  all  possible  causes  of  cancer  Is  not 
Included  In  the  analysis  and  thus  certain  Important  terms  do  not  appear. 
Moreover,  a Bayesian  approach  to  obtaining  a formula  for  the  association 
between  having  cancer  and  having  received  radiation  Is  certainly  no  basis 
for  asserting  any  proof  of  causation;  I believe  that  cocrmon  If  not  scien- 
tific sense  should  make  this  clear.  Please  read  my  comments  on  part  of 
the  paper  to  see  some  simpler  problems  that  should  make  the  paper 
obviously  absurd  to  any  scientist  who  knoys  anything  about  the  magnitudes 
of  occupational  radiation  exposures  at  Hanford,  their  distributions,  and 
the  other  exposures  such  as  exposures  at  other  sites,  medical  exposures 
(on  which  we  carried  out  a pilot  study  described  in  one  of  our  reports 
and  cited  in  our  publication  by  Norwood  et  ajj,  and  other  chemical  agents 
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In  the  environment.  During  ell  the  years  I worked  with  you,  and  In  all 
of  the  progress  reports  that  wt  wrote  together  with  Barkev  Sanders  In 
those  years,  we  all  agreed  and  you  Insisted  that  any  published  results  of 
this  study  must  consider  these  other  exposures  and  at  least  discuss  any 
effects  (positive  or  negative)  of  these  other  exposures  (known  and  un- 
known) on  the  outcomes  of  mortality  and  morbidity  analyses.  I do  not 
understand  your  complete  turnaround  In  publishing,  or  allowing  Alice 
Stewart  to  write  for  publication,  a strong  claim  of  findings  without  even 
the  proper  igentlon  of  these  other  agents  of  environmental  exposure.  There 
are  further  absurdities  as  Indicated  In  the  enclosed  convnents.  The  net 
result  of  all  of  this  Is  to  Jndlcate,  as  I have  done  In  my  enclosed  com- 
ments, that  you  and  your  co-authors  do  not  constitute  an  adequate  Investi- 
gatory team  to  carry  out  the  analysis  of  this  type  of  project  by  yourselves, 
although  your  individual  expertise,  dedication,  and  past  contributions  to 
the  discovery  of  agents  of  chronic  disease  In  Industry  and  medicine  should 
never  be  forgotten.  The  problem  is,  here  again,  one  that  you  yourself 
expounded  during  the  eight  years  I worked  with  you:  any  such  Investigation 
should  be  conducted,  and  evaluated,  together  with  those  who  know  the  data 
best.  Also,  Alice  Stewart's  retrospective  methods,  while  necessary  and 
valuable  In  her  studies  of  childhood  cancer  originating  from  diagnostic 
medical  Irradiation,  are  obviously  not  adequate  here  for  this  type  of 
situation  and  the  number  of  confounding  variables  Involved  In  a purely 
retrospective  evaluation. 

As  you  must  realize,  It  has  been  emotionally  as  well  as  Intellectually 
difficult  for  me  to  observe  the  analysis  presented ‘at  the  1976  Saratoga 
Springs  meeting  and  your  subsequent  revisions  up  to  the  publication  In 
Health  Physics.  It  Is  especially  painful  for  me  to  find  myself  In  a 
position  where  I must  privately  and  publicly  expose  the  absurdity  of  your 
present  work.  I do  believe  that  you  have  shown  great  leadership  In 
occupational  health  previously,  and  have  contributed  many  good  Ideas  and 
recommendations,  some  of  whlcn  both  Barkev  Sanders  and  I supported  as 
evidenced  In  our  many  progress  reports  and  proposals  written  together. 

To  the  extent  I can,  I will  continue  to  support  the  proper  epidemiologic 
Investigation  of  the  health  status  of  workers,  using  nationally  organized 
health  statistics  as  you  have  so  often  urged.  I believe  that  It  was  a 
mistake  for  ERDA  to  exclude  you  from  further  pursuit  of  your  work  on  the 
health  and  mortality  study  by  completely  removing  your  funds.  I hope  that 
you  will  somehow  be  brought  back  Into  this  work  by  the  government  for 
the  knowledge  and  dedication  that  you  do  possess;  but  I believe  that 
appropriate  analyses  of  the  collected  data  are  also  necessary  by  Independent 
and  appropriately  broad-based  teams,  as  I have  recommended  previously. 

I also  hope  that  future  Investigators  will  have  the  vision  (and  lack  the 
jealous  possession  of  data)  to  avail  themselves  of  the  special  knowledge 
and  Ideas  that  Dr.  Barkev  Sanders  brought  to  our  project,  recognizing  the 
unfortunate  personality  conflicts  that  have  arisen  between  you  and  him. 

Much  of  public  funds  was  expended  In  collecting  the  data  you  summarized 
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In  your  progress  report*  and  the  progress  of  our  project  toward  an 
appropriately  evaluated  prospective  study  should  not  be  wasted.  If 
properly  supervised  and  managed,  the  additional  expenditures  to  carry 
it  forward  should  be  snail  conpared  to  expenditures  already  nade. 

Since  It  1$  more  important  that  you  receive  this  material  In  time  for 
review  this  weekend*  since  I have 'other  work  pending  today,  and  since 
the  Ideas  expressed  In  this  letter  are  purely  ny  own  and  have  been 
written  on  the  basis  of  knowledge  and  experience  gained  before  coning  to 
NRC*  I hope  you  will  forgive  my  sending  this  rough  draft  to  you  today. 
Time  for  typing  and  approvals  would  work  to  your  disadvantage,  and  would 
unfortunately  not  sweeten  this  message  to  you.  I am  also  enclosing  a 
copy  of  the  docunent  on  radiation  safety  In  medical  Institutions  (keeping 
exposures  as  low  as  reasonably  achievable),  which  I mentioned  to  you  I 
was  working  on.  This  was  recently  published  for  connent*  along  with  a 
Regulatory  Guide.  I know  you  will  enjoy  reading  these  documents*  and 
would  appreciate  any  suggestions  you  may  have  for  their  Improvement. 

Best  wishes* 

/ s / 


Allen  Brodsky,  Sc.D. 
Senior  Health  Physicist 


Enclosures: 

A.  Memo  of  comment 

B.  NUREG-0267  and  Reg  Guide  8.18 

cc:  Public  Document  Room,  with  End  A 
R.B.  Hlnogue 
R.G.  Smith 

I. C.  Roberts 

R. E.  Alexander 

J.  Kastner 
M.  Parsont 

S.  Levine 
F.  Swanberg 
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MEMORANDUM  FOR:  Jacob  Kastner,  SD:E$B 
FROM:  Allan  Brodsky,  SD:OH$B 

SUBJECT:  COfWENTS  OK  PUBLISHED  VERSION  OF  PAPER  BY  MANCUSO, 

STEWART,  AND  KNEALE1  1 

In  raply  to  your  request,  I hava  reviewed  the  referenced  pap ar  as 
published  In  tha  Haalth  Physics  Journal,  Noveaber  Issue.  This  published 
varslon  Is  Identical  to  tha  one  submitted  to  me  by  you  as  a section  of 
Or.  Mancuso' s last  progress  report.  The  progress  report  Includes  soma 
Introductory  opinions  of  Dr.  Mancuso  and  soma  brief  review  of  the  history 
of  data  collection  and  selection  of  data,  which  hava  bean  abstracted 
from  previous  progress  reports.  I deem  It  Is  only  pertinent  to  consent 
on  tha  analysis  Itself. 

Since  I have  a number  of  statements  to  make  regarding  this  paper,  I am 
giving  only  my  main  conclusion  below  and  am  attaching  a detailed  sunmary 
of  my  findings,  which  Include:  a Preface,  giving  soma  of  my  own  opinions 
as  wall  as  facts  necessary  to  put  my  coamants  Into  perspective;  a section 
of  detailed  coamants  on  the  paper,  which  presents  facts  and  observations 
to  support  my  conclusion  below;  and  a final  section  on  recommendations, 
which  Includes  my  own  opinions  of  further  action  that  should  be  taken  by 
NRC  In  view  of  the  national  Impact  of  this  Mancuso  paper.  Its  recent 
attention  In  the  press,  and  the  nature  of  the  problem. 

Conclusion:  As  supported  by  the  attached  evaluation,  I find  that  the 
subject  paper  by  Mancuso,  Stewart,  and  Kneale  contains  strong  conclusions 
regarding  the  proof  of  cancer  causation  by  low-level  radiation  exposure; 
these  conclusions  are  not  at  all  supported  by  the  kind  of  analysis  and 
data  presented.  In  w opinion,  the  paper  has  so  many  absurdities  that  It 
can  serve  to  prove  only  that  the  authors,  although  reputable  for  certain 
previous  efforts  In  epidemiology,  do  hot  comprise  a team  of  sufficient 
breadth  of  scientific  competence  by  themselves  to  be  able  to  evaluate  the 
types  of  data  Involved  In  a radiation  epidemiological  study  of  this  nature. 


j.  Sc . 2>* 

Allen  Brodsky  * 

Occupational  Health  Standards  Branch 


lT.  F.  Mancuso,  A.  Stewart,  and  6.  Kneale,  "Radiation  Exposures  of  Hanford 
Workers  Dying  from  Cancer  and  Other  Causes,"  University  of  Pittsburgh, 
Pittsburgh,  Pennsylvania  15261,  Health  Physics  33,  pp  369-385,  1977. 
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Or.  A.  Brodsky 
January  12,  1978 


EVALUATION  OF  PAPER  BY  MANCUSO.  STEWART.  AWO  KHEALE^ 


I.  Preface 


This  preface  of  wy  position  and  opinions  Is  now  necessary  for  the 
following  reasons: 

(a)  As  a result  of  wy  earlier  conclusions  of  the  Invalidity 
of  the  Mancuso-Stewart-Kneale  approach,  as  reported  In 
1975  at  the  Saratoga  Spring,  N.  V.,  nesting  of  the 
Health  Physics  Society,  the  publication  of  py  views 
along  with  the  earlier  NRC  statement,  and  otner  direct 
and  Indirect  statements,  both  public  and  private,  toy 
name,  reputation,  and  previous  work  with  Dr.  Mancuso 
may  be  somewhat  at  Issue  here. 

(b)  My  review  of  their  final  publication^  again  compels  me 
to  Issue  a rather  strong  rejection  of  their  paper, 
particularly  In  view  of  Dr.  Mancuso's  and  Or.  Stewart's 
public  promotion  of  their  own  Invalid  conclusions  as 
accepted  scientific  findings. 

(c)  The  paper  by  Mancuso,  at  al  has  already  received  national 
and  International  press  an?  TV  publicity,  with  the 
encouragement  and  participation  of  Drs.  Mancuso  and 
Stewart,  who  claim  their  "findings"  as  accepted  truth. 

(d)  The  effects  of  a public  belief  In  the  claims  of  Ors. 

Mancuso  and  Stewart,  particularly  In  a democracy  such 
as  ours,  could  have  a seriously  adverse  effect  on  the 
public  health  and  welfare,  for  the  sake  of  promoting 
by  scare  tactics  changes  In  radiation  safety  standards 
that  could  result  only  In  an  dnnotlceable  and 
undetectable  decrease  In  risks  from  radiation  exposure. 
Therefore,  my  rejection  of  this  paper  must  be  clear  and 
emphatic. 

Thus,  I want  to  put  Into  context  my  comments  on  the  present  paper^ 
by  simply  stating  that  I will  not  accept  or  tolerate  any  further 
attempts  to  Imply— directly  or  Indirectly— that  my  negative  comnents 
on  the  Mancuso-Stewart-Kneale  paper  are  evidence  of  any  lack  of 
Integrity  or  Interest  on  tty  part  In  optimizing  radiation  protection 


^T.  f.  Mancuso,  A.  Stewart,  and  G.  Kneale,  "Radiation  Exposures  of 
Hanford  Workers  Dying  from  Cancer  and  Other  Causes,"  Untv.  of 
Pittsburgh,  Pittsburgh,  Pa.  15261,  Health  Physics  33,  pp.  369-385, 
1977. 
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of  workers  and  all  of  the  public.  I can  provldt  documentations 
publications',  and  personal  witnesses  to  substantiate  the  efforts 
I have  made  for  over  28  years  to  protect  persons  from  unwarranted 
or  even  appreciable  risks  of  radiation  exposure.  Also,  I have 
always  believed  In  using  the  most  conservative  estimates  of  risk 
Justifiable  by  available  data  In  Judging  the  maintenance  of  "as 
low  as  reasonably  achievable"  exposures.  My  own  theory  of  the 
stochastic  nature  of  cell  changes  Inducible  by  chemicals  and/or 
radiation^2’  to  produce  cancer  does  In  fact  postulate  probabilities 
of  these  cell  changes  that  are  finite  at  even  the  lowest  dose 
levels,  so  my  personal  belief  In  the  need  to  minimize  unnecessary 
radiation  exposure  Is  further  substantiated.  ! do  not  doubt  that 
some  of  the  cancer  deaths  may  have  been  caused.  In  part  or  In.  to  to. 
by  radiation  exposure.  Just  as  many  of  these  were  probably  caused* 
by  non-radiation  carcinogens  In  the  work  and  non-work  environments, 
or  by  "spontaneous"  mutations.  However,  the  Mancuso-Stfwart-Kneale 
claim  to  have  calculated  meaningful  doubling  doses,  and  estimates 
of  probabilities  of  cancer  that  differ  from  previous  risk  estimates 
of  the  National  Academy  of  Sciences  comlttees.  Is  based  on  Invalid 
methods  of  analysis  as  Indicated  In  Section  II  below. 

Further,  I wish  to  make  It  clear  that  I have  no  personal  reasons  to 
be  prejudiced  against  Or.  Mancuso1*  or  Or.  Stewart's  findings.  I 
respect  Or.  Mancuso  for  his  dedication  and  for  Ms  competence  as  a 
physician  In  epidemiology— but  not  as  an  analyst  of  quantitative 
data,  which  are  the  final  results  of  an  epidemiological  study. 

Also,  Or.  Mancuso  treated  me  well  when  he  kept  me  as  a co-investigator 
on  this  project  for  8 years,  and  ! am  grateful  for  Ms  Initiation  of 
the  letter  In  1966  that  resulted  In  my  tenure  appointment  as 
Associate  Professor  at  the  Graduate  School  of  Public  Health, 

University  of  Pittsburgh.  During  the  1960's,  I also  supported  the 
recognition  of  Or.  Alice  Stewards  work.  In  many  replicated  studies, 
that  made  it  prudent  for  us  to  accept  her  estimates  of  the  Incidence 
qf  childhood  leukemia  as  Induced  by  x-raying  of  the  fetus  In  utcro. 

Her  achievements  In  these  studies  have  been  justifiably  coanended. 

In  fact,  I Informed  Dr.  Mancuso  of  her  work  and  recommended  her  as 
one  of  the  members  of  the  Advisory  Committee  for  our  project.  8ut 
the  nature  and  quantity  of  data  collected  In  her  surveys  of  8rft1sh 
hospitals  was  much  different  than  that  of  the  present  report.vW 

Thus,  let  me  state  for  the  record  that  I will  not  accept  any  assertions 
I am  biased  against  the  authors,  nor  against  valid  findings  of  radiation 
effects.  It  Is  an  unhappy  circumstance  for  me  that  I find  myself 
obliged  to  prepare  such  a negative  review  of  Or.  Mancuso 's  and 
Or.  Stewart's  work,  and  I have  hesitated  to  write  these  contents. 


^Allen  Brodsky.  "A  Stochastic  Model  of  Carcinogenesis  Incorporating  Certain 
Observations  from  Chemical  and  Radiation  Dose-fteSponse  Data,*  Health 
Physics,  In  press,  1978. 
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With  this  prefact,  I will  try  to  limit  Section  II  to  some  factual 
observations  about  the  Mancuso  et  £L  paper.  In  most  cases,  these 
factual  observations  should  be  understandable  and  verifiable  by  any 
Intelligent  person,  without  prior  training  In  radiological  or 
blostatjstlcal  sciences,  simply  by  a careful  scrutiny  of  the  subject 
paper, 0/  Finally,  some  further  opinions  of  this  reviewer  will  be 
presented  In  Section  III, 


II.  Petal! ed  Cowmen ts  and  Observations 

1.  Before  I deal  with  specific  examples  of  the  many  scientific 
absurdities  of  this  paper  I should  point  out  very  emphatically 
that  nowhere  In  this  entire  paper  Is  there  a mortality  ratrof 
cancer,  or  any  of  the  defined  ICO  coded  neoplasms,  calculated  and 
compared  with  a corresponding  rate  In  a suitable  "control" 
population  of  Interest.  It  should  also  be  noted  that  no  proper 
control  oopwlatlon  Is  actually  Included  In  this  analysis.  Further, 
no  statistical  Information  such  as  age  distributions,  etc.,  of 
the  24,939  employees  listed  as  studied  In  the  paper  (Table  1)  are 
given  so  that  the  reader  may  himself  properly  standardize  for  age, 
etc.,  and  at  least  make  Ms  own  calculations  of  age  specific  cancer 
rates  among  Hanford  workers  for  comparison  with  other  groups.  This 
paper  Ignores  the  vast  majority  of  the  data  collected  on  the  base 
populations  by  Drs.  Mancuso,  Sanders,  and  uysalf  at  millions  of 
dollars  of  taxpayers1  expense,  and  Ignores  commitments  of  Dr. 
Mancuso  In  his  previous  reports  to  carry  out  a proper  prospective 
analysls.of  the  data,  using  several  specified  and  available  control 
~groups.®The  entire  "analysis"  of  the  present  paper  Involved  merely 
the  examinations  of  slight  differences  In  average  occupational 
exposures  of  those  who  died  of  cancer  and  those  who  died  of  other 
causes.  It  will  be  shown  why.  In  further  comments  below,  that  even 
these  small  differenced  In  occupational  exposure*  are  neither 
scientifically  nor  statistically  significant,  despite  the  strong 
assertions  of  Mancuso  ^taU 


<3>T.  F.  Mancuso,  8.  S.  Sanders,  and_A.  Brodsky,  "Study  of  the  Lifetime  Health 
and  Mortality  Experience  of  Employees  of^EC  Contractors,  Part  I:  Methodology] 
and  Some  Preliminary  Findings  Limited  to  Mortality  for  Hanford  Employees,"  \ 
In  Radiation  Protection Standards:  Quo  Vadls,  COO-3428-1 , Proceedings  of 
the  Sixth' Annual  Health  Physics  Society  Topical  Symposium,  Nov.  2-5,  1971, 

Vol.  Iir,  published  by  the  Columbia  Chapter,  Health  Physics  Society,  1972. 


A mortality  rate  Is  the  number  of  cases  of  death  by  a‘spec1ftc  cause, 
divided  by  the  total  population  at  risk,  per  year,  standardized  for  age 
or  calculated  for  a specific  age  groop  and  usually  multiplied  by  100,000 
to  obtain  the  rates  per  100,000  population. 
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Further,  even  if  there  were  statistically  significant,  and 
consistently  greater  differences  In  average  radiation  exposure  for 
those  who  died  of  cancer,  this  would  not  be  a conclusive  proof  that 
radiation  caused  a higher  rate  of  cancer  among  these  workers  than 
would  be  found  anong  a comparable  group  of  workers  In  other  Industries, 
since  there  are  aany  non-causative  reasons  that  the  average  radiation 
dose  could  be  higher  anong  the  cancer  deaths.  (There  Is,  In  fact, 
repeated  evidence  In  the  data  of  the  paper  that  non-cancer  deaths 
occurred  sonewhat  earlier  In  the  employee's  life  (as  expected,  since 
cancer  rates  Increase  with  age),  thus  not  allowing  then  to  accunulate 
as  such  radiation  exposure,  on  the  average.) 


I believe  that  the  authors  have  confused  two  conditional  probabilities: 
the  conditional  probability  that  a worker  will  develop  cancer  given  that 
he  has  received  radiation  exposure  is  not  the  same  as  the  conditional 
probability  that  a worker  will  be  foundto  have  had  a slightly  higher 
recorded  occupational  exposure  given  that  he  has  already  died  of  cancer. 
The  latter  type  of  conditional  probability  is  the  one  being  estimated 
In  essence.  In  a retrospective  type  of  analysis  of  the  kind  attempted 
by  Kancuso  et  aKw  Tnls  retrospective  type  of  analysis  can  never 
be  taken  to  prove  causality,  because  Increases  In  actual  cancer  rates 
are  not  really  calculated  at  all,  and  thus  cannot  be  shown  to  follow 
radlaSTon  exposure  in  the  appropriate  time  sequence,  cannot  be  shown 
to  increase  with  Increased  radiation  exposure,  and  cannot  be  compared 
with  cancer  rates  from  other  comparison  populations.  The  several  ways 
In  which  the  authorsvW  have  arranged  the  data,  e.g.,  according  to 
calendar  year  of  exposure,  employment  year,  etc.,  cannot  be  taken  to 
be  Independent  evaluations  since  all  of  the  other  factors  are  In  each 
case  confounded  and  mixed  together  In  the  same  population.  (Some  of 
these  factors  may  themselves  be  correlated  with  radiation  exposure 
and  would  thus  be  expected  to  cause  a somewhat  Increased  average 
exposure  among  the  cancer  deaths  for  several  ways  of  arranging  the 
data.) 

If  the  authors  were  truly  Interested  In  determining  whether  there  was 
a real  difference  In  cancer  mortality  among  Hanford  workers  compared 
to  appropriate  controls,  why  did  they  not  try  the  prospective  analyses 
of  each  cohort  (people  who  enter  Into  employment  In  a given  year) 
where  employees  of  certain  age,  sex,  race,  etc.,  could  also  be  broken 
down  Into  sub-groups  for  coaiparlson  against  like  sub-groups  In  control 
populations?  Also,  In  a prospective  analysis  the  sums  of  years  lived 
for  each  employee  could  also  be  calculated.  (Cumulative  life-years 
lived  would  be  more  sensitive  for  detection  of  overall  mortality 
effects  from  all  causes  than  the  counting  of  cancer  deaths  alone.) 

Two  Independent  analyses  were  already  programmed,  tested,  and  used 
-for-QD-ManjcuspJn.a  jrevlouslX-reftprted  prel  Imlnary  anal  vs  1 s_of_gross 
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mortality  experience  at  Hanford  by  Dr.  8arkev  Sanders^* and  by 
qyseif.ftt')  Tha  findings  of  my  analysis  basically  corroboratad 
those  of  Dr.  Sanders,  and  I stated  that  "...several  different 
statistical  tests  and  calculations  have  Indicated  that  tha  gross 
Mortality  of  Hanford  employees,  when  compared  with  similar 
constraints  In  regard  to  age  distribution,  sex  and  race,  does  not 
differ  significantly  from  tha  sibling  control  population. ■W 
Although  tha  analysis  was  admittedly  preliminary,  It  was.stlll 
much  more  proper  than  any  of  thosa  of  the  present  paper, and 
carried  out  In  such  a way  that  known  errors  or  omissions  would 
tend  to  be  distributed  randomly  and  with  equal  probability  between 
the  compared  respective  employee  and  control  subgroups.  Why  was 
this  result,  and  the  methodology,  not  even  mentioned  by  Drs.  Mancuso 
and  Stewart,  either  In  the  discussion  of  their  paperU/  or  In  their 
announcement  to  the  press? 

If  the  authors^  could  not  understand  or  trust  the  methods  made 
available  by  Dr.  Sanders  and  by  me,  and  computerized  by  Howard  Fore 
at  the  Oak  Ridge  Computer  Technology  Center,  then  why  did  they  not 
utilize  at  least  the  statistical  methodology  for  evaluating 
employee  mortality  data  vs.  controls,  as  developed  for  Or.  Mancuso 
by  Dr.  Carol  K.  Redmond  and  Mr.  Arthur  A.%Le6asse,  Department  of 
Biostatistics,  University  of  Plttsburgh(o)?  , 


*T.  F.  Mancuso  et  al.  In  Radiation  Protection  Standards;  Quo  Vadls, 

0£.  £Hspp.  23^1  CT. 

58arkev  S.  Sanders,  "Discussion  of  Some  Preprellmlnary  Mortality  Experience 
for  Hanford  Employees  and  Certain  Controls,"  In  Study  of  the  lifetime 
Health  and  Mortality  Experience  of  Employees  of  A EC  Contractors,  by 
T.  ¥•  Mancuso,  b.  5.  Sanders,1  and  A.  Brodsky,  Progress  Report  Ho.  7, 
NYO-3394-13,  1971,  pp.  IY-1  to  IV-114. 


*T.  F.  Mancuso  et  al..  In  Radiation  Protection  Standards;  Quo  Vadls. 
op.clt.,  1972, “pp.  IV— 1 1 5 to  iV-M. 

7A.  Brodsky,  "Testing  Differences  In  Life  Years  Lived  and  In  Cumulative 
Mortality  for  Each  and  for  All  Age-Cohort  Subgroups". In  T.  F.  Mancuso 
et  al.,  NYO-3394-13,  0£.  clt.,  1971,  pp.  IY-115  to  IY-190. 

8Caro1  K.  Redaond  and  Arthur  A.  LeGasse,  In  NYO-3394-13,  1971,  Ofi..  clt., 
pp.  IY-1 91  to  IY-207. 
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All  of  the  above  methodologies  of  Or.  Sanders,  myself.  Or.  Redmond 
and  Hr.  LeGasse  were  available  to  Or.  Hancuso  and  have  been  tested, 
with  some  rather  striking  results.  In  the  preliminary  studies.  Hone 
of  these  methodologies  for  comparing  actual  cancer  rates  with  those 
of  controls  have  been  mentioned  or  uttl Ized  In  the  subject  paper. 0) 

(Is  this  so  because  the  results  were  negative?)  Further,  Dr.  Sanders 
who  was  dismissed  as  the  project  statistician  only  about  2 years  ago., 
has  submitted  his  own  analysis  of  the  Hanford  data  for  publl cation, W) 
which  includes  a table  prospectively  analyzing  the  mortality  data.  Or. 
Sanders'  results  Indicate  essentially  no  difference  In  cancer  mortality 
between  Hanford  workers  and  controls,  that  can  be  attributed  to 
radiation.  Although  Or.  Hancuso  had  access  to  early  versions  of 
Dr.  Sanders'  analyses,  these  are  also  not  mentioned  In  the  present 
paper. \U  A study.  In  order  to  be  scientific  must  be  repeatable  by 
different  Investigators.  Epidemiological  studies— with  the  many 
uncontrolled  variables  that  can  affect  the  health  of  a human 
population-must  be  properly  done  and  replicated  In  different  ways 
by  different  Investigators.  Instead,  the  authors  of  the  present 
paper  do  not  even  attempt  to  compare  their  findings"  with  other 
Investigators'  work  before  leaping  to'strong  conclusions  from  weak 
data,  Improperly  evaluated. 

Finally,  If  for  some  reason  the  authors  felt  constrained  to  avoid  all 
previous  analytical  methods,  and  there  was  no  time  to  develop  a new 
program  for  retrospective  analysis  only,  then  why  did  they  not  try  to 

• test  the  ranking  of  Individual  doses  from  each  cancer  death  with  the 
Individual  doses  of  the  non-cancer  deaths  for  each  of  their  ways  of 
grouping  the  data? 

This  would  have  been  more  appropriate  than  dealing  only  with  averages 
(which  will  be  shown  later  not  to  be  significantly  different).  The 
testing  of  ranks  of  Individual"  exposures  should  also  have  been  more 
sensitive  to  real  differences  In  dose  distribution  between  cancer  and 
non-cancer  deaths.  If  present,  than  testing  the  rankings  of  small 
differences  In  average  dose  between- broad  groupings.  Anyone  who  knows 
the  magnitudes,  and  their  variations,  of  the  natural  background  radiation 
and/or  medical  exposure,  over  the  years  cumulated  by  the  workers  during 
radiation  monitoring  would  see  that  the  small  differences  In  average 
dose  would  be  made  completely  Insignificant  If  other  radiation  exposures 
alone  were  Included  In  the  study.  Indeed,  the  average  medical  exposure 
of  a sample  of  Hanford  employees,  for  the  1946-56  period,  was  measured 
to  be  39  mrem  (3.9  "centlrads"  In  the  Mancuso-Stewart-Kneal e termino- 
logy), weighted  by  the  mass  of  tissue  exoosed  as  Indicated  by  the 
x-ray  films  re-examined  for  this  study. I'O)  This  means  that  for  an 
average  period  of  monitoring  at  Hanford  of  about  6 years,  an  additional 

“a 

B.  S.  Sanders,  “Low-Level  Radiation  and  Cancer  Deaths,"  Health  Physics, 

In  press,  1978. 

,0W.  0.  Norwood,  F.  L.  Rising,  C.  W.  Klrklln,  A.  8rodsky,  B.  S.  Sanders,  and 

T.  F.  Mancuso,  "Cumulative  Dose  from  Diagnostic  Radiation,"  Am.  J. 

Roentgenol,,  Radium  Ther.,  and  Nuclear  Med.  CXY,  644-648,  1972. 
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medical  exposure  of  about  240  mllllrems  was  Incurred  per  employee. 

No  mention  Is  made  by  the  authors^)  of  the  possible  confounding 
of  their  "results"  by  this  medical  exposure  and  Its  variations,  In 
view  of  the  small  differences  In  group  average  doses  that  they  deem 
significant.  However,  Or.  Sanders  [Reference  3,  p.  31)  did  show  from 
the  pilot  study  of  medical  exposures  at  Hanford  (1946-56),  the  medical 
exposures  would  not  change  the  ranking  of  Individual  occupational 
exposures  very  much. (3) 


2.  Improper  and  misleading  terminology  Is  used  throughout  the  paper, 
Indicating  the  authors'  unfamlllarlty  with  the  radiation  dose  data 
examined  In  the  study.  For  example,  on  page  369,  first  column, CD 
eighth  line  from  the  bottom,  the  authors  state  "In  several  high  risk 
occupations  the  workers  are  also  examined  (at  regular  Intervals  and 
following  accidents  or  radiation  ’leaks')  for  Internal  depositions 
of  radioactive  substances.”  This  Implies  that  all  employees  Included 
In  the  Hanford  bioassay  program  were  subjected  to  "high  risk 
occupations."  This  assertion  by  Itself,  occurring  so  early  In  the 
paper,'  Indicates  the  authors'  Initial  bias  that  any  exposure,  no  matter 
how  small,  results  In  a "high"  risk.  The  authors  apparently  do  not 
realize  that  there  Is  a wide  frequency  distribution  of  Internal 
exposures  at  Hanford,  most  of  which  lie  below  a median  to  which  no 
knowledgeable  scientist  In  this  field  would  attach  a "high  risk." 
Internal  exposures,  converted  to  units  of  dose  equivalent  when  the 
necessary  calculatlonal  models  are  available,  are  generally  an 
extremely  small  fraction  of  the  external  doses  listed  In .the  paper, 
which  presumably  are  the  only  doses  used  In  the  authors' ”)  analyses. 
For  adequate  study  of  the  effects  of  Internal  exposure,  the  known 
cases  of  significant  exposure  must  be  separated  out  and  examined 
carefully  In  regard  to  all  applicable  variables  and  medical  findings, 
as  originally  planned  by  Or.  Mancuso  and  his  colleagues.  No  mention 

Is  made  In  the  current  paper" ) of  the  recognized  difficulties 
(Reference  3,  p.  179)  of  combining  Internal  and  external  exposure— 
as  well  as  other  uncertain,  unknown,  and  variable  exposures— Into  a 
single  analysis  of  the  data. 

3.  On  p.  369  of  the  paper, ^ the  statement  "Radiation  monitoring  has 
been  In  operation  since  1943..."  Is  wrong.  This  has  been  corrected 
to  1944  In  the  copy  of, the  manuscript  Included  with  Or.  Mancuso' s 
final  progress  report.^!) 

^^T.  F.  Mancuso,  "Study  of  the  Lifetime  Health  and  Mortality  Experience 
of  Employees  of  EROA  Contractors,"  COO-3428-8,  Final  Report  #13, 
Department  of  Industrial  Environmental  Health  Sciences,  Graduate 
School  of  Public  Health,  University  of  Pittsburgh,  Pittsburgh,  . 
Pennsylvania  15261,  Sept.  30,  1977. 
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4.  In  the  third  paragraph  of  page  370,  the  authors  Introduce  their 
Table  2,  which  shows  that  the  proportion  of  exposed  workers  (one 
or  more  positive  badge  readings)  was  66*  for  the  cancer  death  . 
group  and  61*  for  the  non-cancer  deaths.  As  Indicated  before, 
with  all  ages  and  cohorts  mixed  together  In  each  death  group, 
this  comparison  Is  meaningless;  the  larger  proportion  of  radiation 
exposures  In  the  cancer-death  group  Is  probably  due  to  a higher 
average  age  at  death,  and  a longer  employment  and  exposure  period, 
and  Is  probably  a consequence  of  the  fact  that  accidental  deaths 
are  relatively  high  compared  to  cancer  deaths  In  lower  age  groups. 

Even  so,  the  difference  In  proportions  between  66*  and  61*,  and 
certainly  the  difference  In  average  doses.  Is  not  striking 
statistically,  as  shown  In  my  coomentsUZ)  0n  the  Initial  version 
of  this  paper. 

Also,  as  I pointed  out  In  my  comments^2^  on  the  Initial  version, 

•From  Table  1 alone,  one  can  compare  the  ratios  of  non-cancers  to 
cancers  for  males  and  females,  which  becomes  4.25  and  2.28,  respectively. 

_ Since  one  observes  frocn  the  same  Table  that  Indeed  the  males  have 
received  the  higher  average  radiation  exposures,  then  why  do  they 
have  a much  lower  ratio  of  cancer  to  non-cancer  deaths,  if  th1;s  kind 
of  proportional  mortality  data  Is  presumed  to  be  valid  In  showing 
by  other  computatlye  manipulations  that  this  data  has  discovered  the 
radiogenic  Induction  of  lung  cancer?”  Table  1 of  the  original  paper 
Is  now  Table  2. of  the  publication,!*)  except:  It  Is  noted  that  the 
authors  have  now  cleverly  removed  the  data  on  females  (because  It 
contradicts  what  they  would  like  to  be  able  to  prove?). 


5.  Their  Table  3,  breaking  down  cancer  deaths  by  type  of  cancer  Is  stated 
to  show  a wide  variation  In  average  doses  of  those  dying  from  specific 
diseases.  Again,  the  lower  average  dose  for  accidental  death  Is  to 

be  expected,  since  they  die  at  a younger  age  on  the  average.  Nothing 
1$  presented  to  show  that  the  rest  of  this  wide  distribution  has  any 
relationship  to  radiation  carcinogenesis  as  opposed  to  other  sources 
of  stochastic  variation  In  the  data.  The  dose  data  are  available  on 
the  project  tapes,  but  no  data  are  presented  regarding  the  degree  of 
dose  variability  within  the  groups  presented  In  the  paper. (1) 

6.  In  Table  4,  the  authors  do  attempt  to  compare  the  Hanford  deaths  to 
a "control"  population  of  U.  S.  White  Males  (1960).  However-,  the 


^2^Memo,  Allen  Brodsky  to  Mike  Parsont,  "Review  of  paper  by  Mancuso,  Stewart, 
and  Kneale  on  Radiation  Exposure  of  Hanford  Workers  Dying  from  Various 
Causes,  October  1976^dated  Nov.  1 , 1976. 
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reader  should  beware,  and  note  that  the  total  of  the  "expected* 
deaths  are  not  as  actually  taken  from  the  authors'  ctted  reference. 

The  "expected*  death  numbers  have  all  been  normalized  so  that  they 
will  add  up  to  670 » the  same  as  the  observed  total  cancer  deaths  of 
Hanford  workers.  Thus,  the  individual  values  of  "Ratio,  Obs:Exp" 

In  the  final  column  are  fictitious  values,  and  not  really^ ratios 
taken  by  dividing  actual  mortality  rates  observed  by  expected  rates 
calculated  from  the  cited  reference  after  standardization  to  the 
same  age  distribution,  etc.  Further,  the  white  male  U.  S.  population 
(which  Includes  many  who  are  already  sick)  Is  not  an  appropriate 
population  for  comparison  to  the  Hanford  worker  population— as 
onphaslzed.  to  me  by  Or.  Mancuso  himself  a number  of  years  aao. 

For  example,  by  the  kind  of  normalization  carried  out  In  Table  4,'1* 
the  Observed/Expected  ratios  might  come  out  somewhat  larger  for 
neoplasms  1-8  simply  because  more  persons  In  the  U.  5.  white  male 
population  died*  earlier  from  other  causes  before  these  types  of 
neoplasms  could  develop.  This  may  not  be  so,  but  should  have  been  . 
Investigated. 

The  type  of  comparisons  shown  In  Table  4,  If  carried  out  properly, 
would  be  suggestive  of  clues  (but  not  "proof")  of  types  of  cancer 
that  might  be  produced  by  radiation.  Indeed,  as  stated  earlier, 

I believe  that  at  the  higher  dose  ranges  shown  in  Table  4 there  must 
be  some  probability  that  some  of  these  cases  were  Induced  by  radiation. 
However,  as  presented  In  Table  4,  most  of  the  "Obs:Exp"  ratios  for 
diseases  1-8  do  not  appear  to  differ  significantly  from  1.00  (although 
most  are  greater  than  1),  considering  the  numbers  of  cases  Involved 
and  the  chances  for  purely  natural  random  sampling  fluctuations.  Thus, 
It  Is  possible  from  the  data  as  It  stands  that  Table  4 could  just  as 
validly  (or  better  Invalldly)  be  used  to  "prove"  that  low-level 
radiation  (mean  cumulative  doses  below  100  centlrads  (1  rad  cumulative 
over  duration  of  employment))  reduces  neoplasms  of  types  9-18  In  the 
Hanford  employee  population. 


7.  "Controlled  analyses,"  page  371:  It  must  be  recognized  that  these 
analyses  that  are  stated  to  be  "...controlled  separately  for  five 
possible  sources  of  false  Impressions"  are  not  really  separate  and 
stochastically  Independent  of  each  other.  Only  with  a prospective 
analysis  of  the  type  mentioned  previously,  breaking  down  the  population 
Into  subgroups  that  are  relatively  homogeneous  with  respect  to  all 
Important  variables "at  once,  can  a properly  "controlled"  study  Ee~d one. 


8.  "Calendar  years."  pages  371-372:  Again  these  results  of  Table  5 and 
Figure  1 may  be  explained  by  a slightly  higher  age  at  death  for  cancer 
deaths.  Note  In  Table  10  that  for  all  but  one  age  group,  the  average 
radiation  exposure  of  those  dying  of  cancer  Is  greater  than  those  dying 
by  accident.  The  cancer  deaths  probably  came  somewhat  later  In  age, 
on  the  average,  even  within  each  age  group. 
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Furthermore,  note  that  the  authors  coin  a terminology  "high  risk" 
year  to  denote  any  y^ar  where  the  average  radiation  dose  to  members 
of  the  cancer  death  group  Is  even  slightly  greater  than  that  of  the 
non-cancer  group.  First  of  all,  they  are  confusing  dose  with  risk 
(or  response).  Second,  they  are  presuming  what  they  are  trying  to 
prove.  Third,  to  show  how  preposterous  and  unscientific  this  Is, 
note  that  for  all  years  In  Table  5,  the  averages  to  be  compared 
(for  1944-57)  are  merely  199  mllllrem*  per  year  for  the  cancer-death 
group,  and  187  mtlllrem  per  year  for  the  non-cancer  deaths;  for 
1958-72.  the  respective  averages  are  513  versus  477  mllllrem  per 
year.  (The  authors  do  not  state  whether  their  averaging  calculation 
was  weighted  by  the  number  of  employees  alive  each  year.)  Considering 
that  each  year  an  employee  must  receive  (a  variable)  100-150  mrem  per 
year  from  natural  background  radiation  (including  natural  activity  In 
his  body),  as  well  as  the  (again  variable)  39  mllllrem  per  vear 
average  from  diagnostic  medical  exposures  as  cited  earl1erU°)  (which 
as  everyone  knows  can  vary  for  an  individual  from  0 If  he  did  not 
have  an  x-ray  that  year  up  to  many  hundreds  of  mllllrem),  then 
comparison  of  the  average  doses  In  Table  5 makes  It  clear  that  they 
are  effectively  the  same  between  cancer  deaths  and  non-cancer  deaths, 
l.e.,  known  other  types  of  exposure*. Including  occupational  exposures 
at  other  facilities  than  Hanford,luJ  could  obviously  obscure  such 
small  differences  In  average  occupational  exposure  at  Hanford  between 
the  cancer  and  non-cancer  groups,  If  they  had  been  reported.  Dr.  Mancuso 
had  also  on  many  previous  occasions  emphasized  that  conclusions  regarding 
radiation  effects  couldneverbe  drawn  without  examining  possible 
effects  of  chemical  agents  In  the  work  environment. chemical 
agents  are  not  even  mentioned  In  the  present  paper. 

These  facts  alone  are  sufficient  to  remove  any  credibility  In  any 
findings  of  this  paper.  They  aJso  indicate:  the  lack  of  knowledge  or 
understanding  by  the  authors  of  well-known  scientific  facts,  even  those 
with  which  they  have  previously  been  associated;  and  a lack  of  under- 
standing of  proper  scientific  method  and  terminology. 


♦There  Is  apparently  an  error  in  the  text  on  page  372,  where  14.9  Is  given 
as  the  dose  Instead  of  19.9  as  In  Table  5. 

^3^T.  F.  Mancuso,  B.  S.  Sanders,  and  A.  Brodsky,  NYO-3394-13,  1971,  0£.  clt. , 
pp.  1Y-3  to  IV-4;  see  also  the  referenced  previous  progress  reports 
of  Mancuso  et  al.  for  more  detailed  discussion  of  the  need  to  examine 
the  effects  of^ibn-Hanford  occupational  exposures  as  well  as  chemical 
carcinogens  In  the  work  environment,  before  drawing  conclusions. 
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The  absurdity  of  the  date  presentation  of  Table  5 as  accompanied  by  the 
assertions  on  pages  372-373  should  be  obvious  to  the  naked  eye  without 
the  necessity  of  statistical  tests.  However,  for  the  sake  of  anyone  who 
needs  a test,  the  following  calculations  are  presented: 


-Test  of  Differences  In  Mean  Exposures  at  8ottom  of  Table  5 
1944-57 

It  Is  reasonable  to  assume  for  purposes  of  a t-test  that  the 
means  of  each  set  of  annual  dose  averages  approximate  means  of 
sample  values  from  a Normally-distributed  variate  even  though 
they  do  not.  The  Central  limit  Theorem  helps  us  here,  and  a 
t-test  would  be  more  powerful  than  a non -parametric  test  In 
discerning  any  differences  In  means;  this  would  favor  Mancuso, 

Stewart,  and  Kneale. 

The  weighted  sues  of  squares  for  the  two  columns,  respectively  are: 

Hetshted  SSQj,  • 236(2675  - 19.9)2  + 332(11.9  - 19.9)2 

♦ 324(12.6  - 19.9)2  + 310(12.4  - 19.9)2 

♦ 301(22.2  - 19.9)2  + 287(28.4  - 19.9)2 

+ 184(40.8  - 19.9)2 

♦ 168.932 

Variance  Between  Annual  Keans  (Ca)  * 168,932  / (236  + 332  + 324  + 310 

♦ 301  ♦ 287  ♦ 184) 


- 168,932/1974  ■ 85.68 

Standard  Deviation  Between  Means  * '/8S.S8  * + 9.3 
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Weighted  SSQnon^a  - 
♦ 
♦ 
+ 


900(26.0  - 18. 7}2  + 
1168(8.4  - 18.7)2  ♦ 

1118(20.2  - 18.7)2  + 
567(41.6  - 18.7)2 
567,824 


1267(13.2  - 18.7)2 
1100(12.8  - 18.7)2 
1006(23.1  - 18.7 J2 


Yarlanct  Between  Annual  Means  (Nort-Ca) 


■ 567,824/(900  + 1267  + 1168  + 1100  + 1118  + 1006  + 567) 
- 567,824/7126  - 79.68 


Standard  Deviation  Between  Non-Ca  Means  * + 8.9 

The  following  t statistic  should  approximate  that  of  "Student’s  t"  for 
12  degrees  of  freedom: 

t - (19.9  - 18.7)/^^  + . Q.23 


Since,  for  12  degrees  of  freedom,  t0<Q5  ■ 2.18  for  a two-tailed  test, 
and  tfl  05  ■ I-78  for  • one-tailed  test,  either  type  of  test  would  accept 
the  null  hypothesis,  with  open  arms.  Both  the  cancer  and  non-cancer 

croup  average  doses  are  very  much  the  same  statistically,  despite  some 
purely  apparent  excess  In  the  cancer  death  group. 

1958-72  Calendar  Years 

Since  there  Is  obviously  even  less  relative  varlablllty  between  annual 
means  for  1958-72  than  for  1944-57,  the  means  51.3  and  47.7  can  also  be 
considered  well,  matched. 

Thus,  there  Is  no  point  In  further  discussing  the  ridiculous  counting 
of  "high-risk  years"  In  the  last  two  columns  of  Table  5,  Reference  1. 

Conclusion;  The  presented  analysis  by  Mancuso-Stwart-Kneale  of  Table  5 
by  Itself  Invalidates  any  conclusions  from  other  fluctuations  observed 
and  discussed  by  them  In  their  .data  presentations. 
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III.  Recommendations 

In  view  of  tbeJntematlonal  attention  already  given  to  the  Mancuso-Stewart- 

Kneale  paperC'/  I feel  that  It  Is  Important  to  reiterate  at  this  time  certain 

recommendations: 

1 . The  NRC  should  urgently  Initiate  Its  own  Independent  evaluations  of  the 
mortality  experience  of  the  Hanford  worker  population.  this  is  not 
duplication  of  Department  of  Energy  e^ort,  since  Us  I have  Indicated 
earlier)  replication  of  such  studies  Is  necessary  for  scientific  verifi- 
cation. Supervision  of  the  study  would  also  assist  NRC  In  developing 
Its  own  Independent  capability  for  examining  reported  health  studies. 

As  you  know,  I have  made  a number  of  alternative  reconmendatlons  In  regard 
to  how  this  can  be  done  honestly  and  objectively,  and  by  an  Independent 
and  competent  group  of  health  professionals  nationally  recognized  In  the 
fields  of  radiation  epidemiology  and  biostatistics. _ For  one  reason  or 
another,  my  various  reconmendatlons  have  not  been  Implemented,  nor  has 
any  effective  program  for  NRC  Independent  studies  of  the  health  status 
of  Individuals  exposed  to  radiation  been  Initiated.  While  millions  of 
dollars  have  been  spent  by  NRC  on  much-needed  research  to  better  define 
safety  parameters  needed  in  reactor  licensing  or  In  the  quality  control 
of  hardware,  the  NRC’s  research  programs  and  technical  support  programs 
In  regard  to  human  health  effects  studies,  which  really  audit  the  overall 
and  most  Important  performance  of  the  agency  In  assessing  Its  protection 
of  employees  and  the  public,  are  entirely  Inadequate.  Also,  considering 
the  present  controversy  over  radiation  protection  standards,  Insofar  as 
the  validity  of  various  epidemiologic  investigations  and  human  dose- 
response  models  for  estimating  risk  are  concerned,  human  risks  (or  at 
least  upper  limits  of  risk)  from  radiation  exposure  must  be  obtained  from 
proper  blostatlstlcal  and  epidemiological  analysis  of  long-term  data 
co11ecte<fon  human  populations  exposed  to  radiation. 

I recommend  that  studies  on  the  Identical  populations  of  deaths  as  used 
for  the-Mancuso-Stewart-Kneale  Investigation,  as  well  as  the  complete 
populations  collected  for  the  originally-intended  prospective  analyses, 
be  limed  lately  Initiated  In  accordance  with  the  recent  proposal  by  Oak 
Ridge  National  Laboratory,  as  supported  and  modified  by  my  recent 
memorandum  to  Robert  E.  Alexander/  I make  this  recommendation  urgently,  . 
since  I believe  that  this  proposal  Is  not  only  the  one  most  Immediately 
at  hand,  but  also  meets  the  Initial  requirements  laid  down  by  us  In  our 
solicitation  of  this  proposal.  Also,  Independence,  objectivity,  repli- 
cation, and  credibility  must  be  achieved  by  bringing  In  at  an  early  stage 
a number  of  Independent  consultants  to:  (a)  carry  out  their  own  studies 

on  Identical  data;  (b)  confirm  the  uniformity  of  the  quality  of  data 
used  for  each  study;  and  (c)  provide  a completely  open  forum  for  the 
examination  of  this  Information  by  others  who  may  wish  to  carry  out  their 
own  Investigations  with  complete  confidence  that  the  data  have  not  been 
Improperly  tampered  with  or  selected. 
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I urge  support  of  the  Oak  Ridge  National  laboratory  proposal  not 
because  It  1$  the  only  possible  approach,  but  because  It  was  the  approach 
that  we  decided  to  solicit  over  a year  ago  and  It  Is  thus  "ready  to  go" 
for  a reasonable  sun  (less  than  0.2X  per  year  of  the  NRC  research 
budget).  I believe  the  tea*  of  scientists  at  ORNl  who  would  manage  this 
proposal  for  us  are  honest  and  capable  scientists,  and  their  Integrity 
can  be  verified  by  the  means  that  are  mentioned  In  w above  statements 
and  In  more  detail  In  previous  recommendations.  They  are  ready  to  begin 
the  work  and  are  In  close  proximity  to  a vast  amount  of  data  for  the 
Hanford  population,  which  Is  securely  maintained  In  the  capable  hands 
of  Howard  Fore  at  the  Oak  Ridge  Computer  Technology  Center.  This  data 
must  be  properly  protected.  I believe  that  the  ORNL  group,  under  Drs. 

Ken  Poggenberg  and  Cliff  Patrick  of  the  Health  and  Safety  Research  Divi- 
sion, can  and  will  manage  this  program  Independent  of  the  work  being 
done  by  Oak  Ridge's  Associated  Universities  and  others  for  the  Department 
of  Energy.  If  we  had  Initiated  this  type  of  projectjiver  a year  ago,  as 
I urgently  recomnended  then,  we  would  not  still  be  floundering  around 
late  and  after  the  fact  commenting  only  on  rearrangements  of  the  particular 
selected  data  as  presented  In  the  revised  Kancuso-Stewart-Kneale  paper.O) 
which  as  l have  Indicated  above  contains  many  omissions,  deficiencies, 
and  absurdities  of  presentation  and  analysis.  (I  do  not  believe  that 
the  negative  views  of  others  on  the  NRC  staff  In  regard  to  Initiation  of 
this  project  stem  from  any  real  knowledge  by  them  of  the  data  Itself,  nor 
from  any  real  experience  of  any  of  them  with  any  kind  of  radloeplderalologlcal 
Investigation.  I have  had  first-hand  knowledge  of  much  of  the  data 
recorded  for  the  health  and  mortality  study,  from  my  experience  In  the 
atomic  energy  program,  as  well  as  from  8 years  as  a co- Investigator  on 
the  Hancuso  study  Itself.  I believe  that  we  can  assist  the  ORNL  staff  In 
obtaining  the  cooperation  of  those  possessing  and  knowing  the  data.) 

In  addition  to  the  recommendation  for  a strict  reexamination  of  the 
Hanford  mortality  experience,  I have  also  made  several  broader  recommen- 
dations regarding  a health  effects  research  program  for  NRC  since  coming 
back  Jto  the  Government  2-**  years  ago.  I shall  briefly  susmarlze  these 
additional  recommendations  below,  since  they  have  also  not  been  Implemented. 

The  NRC  should  Immediately  Initiate  plans  for  a long-term  prospective 
followup  study  of  all  employees  monitored  for  radiation  expos u re Tn  ~ 
licensed  nuclear  power  plants.  Again,  here  la  an  area  where  It  seems  to 
me  NRC  should  have  a prime  research,  administrative,  and  auditing 
responsibility.  To  date,  our  collection  of  radiation  dose  (and  related 
population  Identification)  records  has  been  very  limited  and  haphazard, 
and  very  little  use  can  be  made  of  this  data  as  collected  In  Its  present 
form  except  to  examine  gross  overall  exposure  trends” In  the  Industries. 

More  complete  collection  of  central  records,  managed  by  appropriate 
conputer  techniques  and  evaluated  by  a team  of  professionals  comprising 
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the  breadth  of  knowledge  required,  would  enable  us  to  provide  optimum 
Information  for  long-term  auditing  of  NRC's  regulatory  program. 

Although  I have  enphaslzed  Initiating  a study  with  reactor  licensees, 
since  they  are  a more  homogeneous  Industrial  group  and  some  of  the  data 
collection  problems  would  be  easier,  I feel  that  after  a few  years  of 
experience,  followup  studies  should  be  organized  to  cover  all  licensee 
employees  who  are  exposed  to  radiation  (ultimately,  on  a national  basis, 
Including  all  states  that  could  provide  data  from  their  programs). 

This  may  sound  overly  aotltlous,  but  It  would  not  be  an  Inordinately 
expensive  program  compared  to  Its  value  (and  to  expenditures  on  dosimetry 
already  made)  If  It  were  properly  conceived  and  managed  by  an  appropriate 
team  of  health  specialists  and  scientists  cognizant  with  all  aspects 
of  the  data  and  evaluations  Involved.  It  Is  also  Important  that  the 
employee  followup  studies  be  Initiated  now,  to  avoid  the  expense  In  later  year 
attempting  to  reconstruct  exposure,  Identification,  and  mortality  data 
on  a retrospective  basis,  as  has  been  done  for  many  millions  of  dollars 
In  the  AEC-ERDA  Health  and  Mortality  Study  under  Or.  Mancuso. 

3.  I have  also  reconmended  an  Independent  project  to  carry  out  a complete 
reexamination  of  available  cpldemlologlcajan^ blostatistlcal  methods 

In  order  to  arrive  at  recommended  methodologies  and  required  data  banks, 
as  accepted  and  supported  by  an  advisory  team  composed  of  professionals' 
of  the  highest  Quality  and  reputation.  Although  my  primary  duties  In 
recent  years  have  not  included  epidemiology,  my  recent  and  previous 
examinations  of  some  of  the  activities  In  this  field  have  Indicated  to 
me  that  use  of  epidemiologic  methods  In  health  research  1$  still  In  a 
relatively  confused  state.  This  Includes  the  collection  of  essential 
health  and  mortality  statistics  on  a national  basis,  and  Is  not  only 
related  to  NRC's  Inadequacies  in  this  area  alone.  The  lack  of  complete 
rational  and  standard  methods  for  assessing  health  effects  of  environ- 
mental agents,  food  additives,  and  drugs  on  a national  population  basis 
has  Indirectly  resulted  In  adverse  effects  on  all  of  us  personally  as 
well  as  on  the  nation  as  a whole.  . I recoomend  high  priority  on  a study 
of  this  kind  to  at  least  establish  guidelines  and  methods  for  radio- 
epidemiologic  studies  pertinent  to  the  evaluation  and  further  development 
of  NRC*s  radiation  protection  standards. 

4.  I recommend  that  In  general  the  NRC  should  bring  In  some  highly  competent, 
reputable,  and  broadly  trained  health  professionals  and  health  scientists 
at Qf  management  (including  the  Commission)  as  well  as 
staff,  nrc  competence" in  th*  research  ana  assessment  of  health  effects 
and  risks  that  might  be  produced  by  radiation  should  equal  Its  competence 
In  the  fields  of  nuclear  engineering,  physics,  and  Jaw.  My  colleagues 
have  heard  me  ask  myself,  again  and  again  during  the  past  year,  "Now 
that  this  agency  Is  almost  three  years  old,  why  are  we  still  playing  a 
major  league  ball  game  with  a third  string  high  school  team?"  I am  aware 
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from  my  earlier  experience  In  the  Atomic  Energy  Consul sslon,  as  well  as 
from  following  the  regulatory  program  over  the  years,  of  the  excellence 
In  reactor  safety  evaluation  and  review  as  carried  out  generally  with 
an  eminent  Advisory  Committee  on  Reactor  Safeguards  (ACRS),  In  addition 
to  very  conpetent  NRC  regulatory  staff  menfcers.  Through  this  review 
process,  I believe  this  agency  has  gained  an  outstanding  ability  and 
reputation  for  overseeing  safety  In  the  design,  construction,  and  opera- 
tion of  nuclear  reactors,  as  well  as  some  of  the  types  of  facilities. 
However,  although  much  due  attention  has  been  given  to  reactor  operations 
and  the  prevention  of  malfunctions,  and  radioactivity  releases,  I do 
believe  that  some  of  the  current  need  to  specify  additional  design  con- 
siderations to  reduce  employee  occupational  exposures  to  as  low  as 
reasonably  achievable  levels  would  not  be  as  acutely  overdue  If  reactor 
development  had  much  earlier  Incorporated  a greater  participation  of 
health  scientists  and  health  physicists. 

It  has  seemed  clear  to  me  for  some  time  that,  since  we  are  now  an 
Independent  regulatory  agency,  our  health  research  program  (Including 
epidemiology)  should  not  ride  on  the  coat-tails  of  the  Department  of 
Energy.  At  my  level  I am  probably  not  aware  of,  nor  have  I been  Informed 
of,  all  the  reasons  that  my  proposals  have  not  been  Implemented.  The 
only  answer  that  I can  arrive  at  to  explain  the  Inadequacy  of  the  scope, 
organization,  and  level  of  NRC's  health  science  and  health  followup 
programs  Is  that  the  management  of  this  agency  was  born  out  of  the 
professional  nuclear  engineering,  physics,  and  legal  disciplines  Inherited 
from  the  Atomic  Energy  Commission,  and  thus  neither  these  professionals 
(nor  Congress)  have  recognized  the  Imbalance  of  our  NRC  regulatory  program 
In  regard  to  responsibilities  for  understanding  health  effects  of  radia- 
tion and  following  the  health  status  of  licensee  employees  exposed  to 
radiation.  In  my  opinion,  the  agency,  as  so  constructed  professionally, 
cannot  adequately  realize  the  appropriate  efforts  required  to  deal  with 
this  subject  area.  We  are  still  fighting  fires  with  staff  members  at 
the  lowest  level  who  (although  good,  competent  scientists  In  certain 
areas)  have  had  little  or  no  experience,  and  no  creditable  reputations, 

In  the  health  sciences,  while  the  Department  of  Energy  Is  enlisting  some 
of  the  top  scientists  In  the  country  in  their  efforts.  Should  the 
Department  of  Energy,  with  promotional  responsibilities  In  regard  to 
energy,  be  more  Interested  In  radiation  health  effects  than  we?  The 
major  role  of  our  Advisory  Committee  on  Reactor  Safeguards  may  be  con- 
trasted with  the  complete  absence  of  a top-1  eve*  group  that  can  objectively 
evaluate  radiation  exposure  standards,  risk  estimation  methods,  and 
research  and  other  programmatic  requirements  in  the  area  of  health. 

The  Nuclear  Regulatory  Commission,  an  agency  of  2,700  people,  does  not 
even  have  Its  own  Medical  Director  or  occupational  -health  group  to  care 
for  its  employees,  while  It  (properly)  writes  stringent  regulations  on 
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how  Its  licensees  are  to  reduce  even  Its  smallest  risks  as  low  as 
reasonably  achievable  (ALARA).  (I  still  have  not  had  any  response  to 
my  Inquiry  regarding  an  entry  medical  examination.  It  seems  that  we 
had  a better  program  at  AEC  back  In  1960.) 

I want  to  make  It  very  clear  that  sy  opinions  as  expressed  In  this 
memo  haven't  anything  to  do  with  personal  Job  dissatisfaction,  or 
dissatisfaction  with  things  that  NRC  Is  doing.  I believe  that  existing 
NRC  programs  are  Important,  and  I am  happy  with  my  Job  In  the  Occupa- 
tional Health  Standards  8ranch  and  with  the  Important  radiation  protec- 
tion guidance  we  are  developing  for  the  licensing  programs,  ity 
supervisor  and  co-workers  are  among  the  Government's  finest.  I also 
have  no  specific  problem  with  the  Individual  qualifications  and  attitudes 
of  other  management  officials.  My  frustrations  rest  with  what  NRC  is 
not  doing,  or  not  doing  adequately.  I do  not  believe  an  Inordinate 
amount  of  additional  funding  and  staffing  would  be  required  to  alleviate 
these  deficiencies. 

Since,  as  you  can  see  from  toy  above  remarks,  I feel  very  strongly  about 
the  Importance  of  this  matter  to  this  nation  and  to  the  health  and 
welfare  of  all  Its  citizens,  t am  planning  In  the  near  future  to  make 
my  views  known  outside  of  OSD,  and  to  other  cognizant  legislative  and 
administrative  officials.  I want  It  to  be  clear  that  these  are  my  own 
personal  views  and  do  not  necessarily  represent  In  any  way  official 
8ranch  or  agency  opinion,  or  an  attempt  by  me' to  represent  anyone  but 
myself.  I am  writing  this  only  under  the  primary  obligation  that  I 
feel  any  Government  employee  in  a democracy  has,  to  voice  his  Individual 
views  when  he  feels  that  they  are  In  the  national  Interest. 
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Mr.  Walgren.  Mr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

What  were  the  circumstances  of  your  leaving  Dr.  Mancuso? 

Dr.  Brodsky.  That  is  a good  question.  I enjoyed  8 years  with  him. 
I am  very  grateful  for  it  and  for  his  friendship. 

As  some  people  have  mentioned  here,  there  were  some  selfish 
reasons  involved.  When  one  becomes  a professor  at  the  university 
and  does  not  publish  anything  for  8 years,  what  happens  to  him? 

I had  a family  to  support,  right?  Dr.  Mancuso  was  very  helpful  in 
helping  me  support  my  family,  because  he  took  me  under  his  wing 
as  a full-time  coinvestigator  the  first  year  of  his  project,  just  when 
the  other  project  of  Dr.  Wald's  was  ending  I was  initially  on  a year- 
to-year  basis;  I gave  up  a permanent  job  here  in  the  Government  to 
try  to  find  out  what  the  world  was  about,  and  Dr.  Mancuso  took  me 
under  his  wing. 

But,  when  I got  my  doctoral  degree — thanks  to  Dr.  Mancuso,  who 
is  a great  gentleman — Dr.  Mancuso  was  the  one  who  originated  the 
letter  in  1966  that  got  me  my  tenured  associate  professorship.  I do 
not  forget  that.  - , 

When  I became  a tenured  associate  professor  of  health  physics,  I 
wanted  to  do  some  health  physics  research,  too.  I had  a lot  of  other 
research  interests.  I then  worked  only  half-time  with  Dr.  Mancuso. 
I was  not  counting  on  Dr.  Mancuso’s  project  along  for  my  entire 
career,  as  you  can  see  from  my  r6sum6s. 

Today  we  can  see  the  vagaries  of  these  epidemiological  studies 
and  what  you  can  get  into.  It  is  a dangerous  business,  believe  me.  I 
am  here  at  a dangerous  time,  too. 

So  I left  the  project  in  1972,  about  1 year  after  I gave  up  my 
tenured  professorship  at  the  University  of  Pittsburgh.  In  1971  I 
received  an  offer  to  work  with  Dr.  Carl  Kaplan  at  Mercy  Hospital, 
Pittsburgh,  treating  cancer  patients.  It  was  interesting  to  help  him 
set  up  his  new  equipment,  a new  cobalt  teldtherapy  unit  and  a 
linear  accelerator.  I had  the  advantage  of  working  with  Dr. 
Kaplan,  and  teaching  biostatistics  and  epidemiology,  and  health 
physics,  at  Duquesne  University. 

So  these  are  the  reasons,  selfish  reasons.  I would  have  liked  to 
continue  with  the  study — in  fact,  I did  continue  with  the  study  for 
1 year  after  leaving  the  University  of  Pittsburgh,  due  to  the  gra- 
ciousness of  Dr.  Mancuso,  who  muBt  have  felt  I was  still  useful  to 
some  degree.  He  continued  me  as  a consultant  until  1972.  During 
1971-72,  I helped  complete  our  first  publication  and  presented  my 
own  methods  and  findings  at  the  Health  Physics  Society  sympo- 
sium of  1971.  The  records  show  I still  worked  on  the  project  until 
1972.  But  my  poor  boss,  Dr.  Carl  Kaplan,  had  those  sick  patients. 
He  wanted  me  there  by  his  side  at  Mercy  Hospital  to  help  him 
with  them,  and  you  cannot  blame. him.  That  is  why  I left  Dr. 
Mancuso’s  project. 

Mr.  Carter.  There  is  one  little  error  that  you  made  in  reference 
to  death.  Up  to  the  age,  up  to  14,  I believe  you  know,  the  leading 
cause  of  death  from  disease  is  cancer. 

Dr.  Brodsky.  Those  people  were  not  included  in  this  study. 

Mr.  Carter.  Not  only  older  people  but  among  all  the  young 
people  in  our  country  the  leading  cause  of  death  from  disease  is 
cancer.  You  are  very  intelligent,  loquacious,  and  articulate. 
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Would  Dr.  Sanders  agree  with  your  testimony? 

Dr.  Brodsky.  Dr,  Sanders  is  probably  so  independent  that  he 
would  not  agree  with  anybody.  He  has  nis  own  set  of  testimony.  I 
think  you  may  note  that  it  is  in  publication,  his  findings,  where  he 
did,  at  least  partially,  a longitudinal  study.  One  of  his  tables  which 
is  in  a paper  to  be  published  finds  essentially  no  difference  in 
mortality  between  the  Hanford  workers  and  his  controls.  He  did 
not  have  access  to  all  of  the  death  certificate  data  as  did  Dr. 
Mancuso. 

Mr.  Carter.  When  have  you  been  in  touch  with  NRC?  Have  you 
talked  with  them  recently? 

Dr.  Brodsky.  Surely  I nave  talked  to  them  recently. 

Mr.  Carter.  About*  your  testimony? 

Dr.  Brodsky.  About  this  testimony? 

Mr.  Carter.  Yes. 

Dr.  Brodsky.  No. 

Mr.  Carter.  They  were  not  reluctant  about  letting  you  come 
here? 

Dr.  Brodsky.  I do  not  know  what  they  thought  in  their  hearts, 
but  they  did  not  try  to  dissuade  me. 

Mr.  Carter.  Were  they  not  just  a little  bit— did  they  not  urge 
you  a little  bit  to  come  on? 

Dr.  Brodsky.  Urge  me  to  come  out?  Not  whatsoever.  Not  one  bit. 

Mr.  Carter.  Thank  you. 

Would  you  say  that  Mancuso,  et  al.,  have  widely  publicized  their 
findings,  or  has  it  been  done  by  the  insistence  of  tne  Department  of 
Energy  in  terminating  their  project? 

Dr.  Brodsky.  The  Department  of  Energy  made  a big  mistake,  did  - 
they  not? 

Mr.  Carter.  I feel  that  they  did.  Really,  it  was  not  publicized 
greatly,  not  until  this  happened,  and  then  all  of  it  came  up. 

Dr.  Brodsky.  Ironic,  is  it  not? 

Mr.  Carter.  Yes,  sir. 

Let  us  go  down  to  another  thing  that  I wanted  to  ask  you,  since 

Jrou  are  a biophysicist.  What  is  the  effect  of  ionizing  radiation?  Do 
ow  doses  cause  cancer? 

Dr.  Brodsky.  It  can.  The  question  should  be  stated  can  it,  be- 
cause it  is  a probabilistic  phenomenon  and  I can  expound  in  10 
hours  as  to  why  it  is.  It  is  a scientific  fact. 

Mr.  Carter.  I do  not  doubt  it  a bit.  Do  you  think  there  is  any 
increased  risk  from  working  in  the  plant  in  Hanford  than  working 
in  Tucson,  Ariz.? 

Dr.  Brodsky.  I think  there  would  be  an  increased  danger  of 
somebody  working  in  Hanford  getting  more  exposure  than  some- 
body working  in  tne  same  environment  getting  less. 

Mr.  Carter.  Any  more  danger  of  their  getting  cancer? 

Dr.  Brodsky.  There  is  a relationship  between  exposure  and 
cancer,  yes.  It  is  a probabilistic  one. 

Mr.  Carter.  Let  us  get  right  down  into  it. 

Dr.  Brodsky.  Probabilistic. 

Mr.  Carter.  So  would  you  say  that  for  workers  at  Hanford,  there 
is  an  increased  risk  of  dying  from  cancer? 

Dr.  Brodsky.  Not  more  than  any  other  plant  in  the  world,  per- 
haps. 
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Mr.  Carter.  Not  more  than  any  other  nuclear  plant? 

Dr.  Brodsky.  I chose  this  field.  I was  lucky.  I have  received  a 
total  dose  2,000  centirads— 20,000  millirads— most  more  than  20 
years  ago,  and  I feel  fine. 

Mr.  Carter.  Maybe  it  is  the  cause  of  your  energetic  testimony. 

Dr.  Brodsky.  I have  had  three  healthy  children,  25,  21,  20,  and 
they  are  till  well  today. 

Mr.  Carter.  I wish  I could  say  the  same,  my  friend. 

Dr.  Brodsky.  There  is  still  a probability  that  I and  my  children 
may  still  be  affected  by  that  exposure,  but  I believe  the  chances  of 
an  effect  are  small. 

Mr.  Carter.  How  much  exposure  did  you  say  you  had  had? 

Dr.  Brodsky.  On  the  order  of  20,000  millirem,  total.  Mostly  in 
the  early  1950’s. 

Mr.  Carter.  20,000  millirem  is  20  rem.  What  is  a rem? 

Dr.  Brodsky.  A rem  is  a unit  of  radiation  dose  describing  a 
number  that  has  been  corrected  so  that  you  get,  supposedly,  an 
equivalent  effect  to  20  roentgens  of  x or  gamma  exposure. 

Mr.  Carter.  One,  not  twenty.  One  roentgen  per  rem. 

Dr.  Brodsky.  If  you  assume  a quality  factor  of  one. 

Mr.  Carter.  What  is  the  difference  between  a rem  and  a rad? 

Dr.  Brodsky.  A rad  is  the  unit  of  absorbed  dose;  100  ergs  of  per 
gram  of  anything  is  a rad. 

Mr.  Carter.  That  is  where  it  gets  to  you,  that  radioactive  ab- 
sorbed dose.  You  do  not  think  there  is  any  danger  working  in 
Hanford? 

Dr.  Brodsky.  Danger  is  a relative  thing  that  is  probabilistic. 
There  are  small  dangers,  and  minute  dangers,  but,  by  God,  if  you 
are  going  to  sweat  about  working  at  Hanford  at  the  occupational 
exposure  rates  that  I have  seen  in  the  records  there,  then  you  had 
better  break  out  in  a sweat  every  time  you  get  into  your  car.  That 
is  all  I am  going  to  say  right  now. 

I do  not  want  to  overestimate  and  I do  not  want  to  underesti- 
mate risk.  I want  to  come  up  with  the  truth. 

Mr.  Carter.  I want  you  to  come  up  with  the  truth,  too.  Please 
prove  to  me,  that  it  is  not  dangerous. 

Dr.  Brodsky.  I did  not  say  that  it  was  not  dangerous.  Danger  is 
relative.  Danger  has  a probability  proportional  to  the  dose.  It  is  a 
curvilinear  function  of  a certain  kind. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Walgren.  You  are  not  suggesting  that  there  is  any  radiation 
danger  in  getting  in  your  car,  you  are  suggesting  that  there  is  a 
risk  of  harm? 

Dr.  Brodsky.  The  risk  of  getting  45,000  people  a year  killed  in 
automobiles.  I do  not  want  to  get  too  wordy  about  this. 

Mr.  Walgren.  One  thing  I wanted  to  just  explore  very  briefly, 
when  we  talk  about  risk  of  harm,  for  example,  from  working  in 
Hanford  as  opposed  to  getting  in  your  car,  it  is  not  that  it  is  just  a 
risk.  It  is  that  it  is  going  to  happen,  it  may  not  happen  to  you,  but 
it  is  going  to  happen  to  somebody.  In  that  sense,  it  is  not  a risk. 

It  is  a risk  to  you  individually,  but  it  is  not  a risk  to  the 
population  as  a whole.  It  is  a certainty  to  the  population  as  a 
whole. 
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Dr.  Brodsky.  In  radiation  exposure  there  is  no  such  thing  as 
certainty.  If  you  have  very  little  exposure^you  do  not  have  a large 
enough  population  to  observe  the  effects.  That  is  why  some  studies 
have  not  shown  the  effects;  they  have  not  been  large  enough. 

Mr.  Walgren.  This  is  what  bothers  me  so  much.  I saw  on  televi- 
sion the  other  morning  the  workers  and  they  were  happy  as  larks. 
They  were  smiling  and  laughing  and  believing  that  it  aid  not  apply 
to  them. 

I am  assuming  that  there  may  be  an  increased  cancer  rate 
among  a population  with  a given  exposure.  Those  poorsouls  were 
like  the  soldiers  in  Vietnam.  They  were  not  the  ones  that  were 
going  to  get  it.  Someone  else  would  get  it,  but  they  were  not  the 
ones  that  it  was  going  to  happen  to. 

Dr.  Brodsky.  You  have  to  take  your  chances. 

Mr.  Walgren.  My  only  point  is  this,  is  that  someone  is  going  to 
get  it.  It  may  not  be  me,  it  may  not  be  Dr.  Carter,  but  it  may  be 
someone  nearby. 

Mr.  Carter.  Mr.  Chairman,  if  you  would  excuse  me  for  just  a 
moment? 

Just  a few  years  ago  we  had  a Health,  Education,  and  Welfare 
appropriation  bill  and  that  was  very  much  on  point.  At  that' time, 
because  of  this  research  and  so  on,  at  that  time  I made  the  state- 
ment that  approximately  one  out  of  every  four  members  there,  o>. 
members  of  their  family  if  they  wanted  to  go  that  far,  would  have 
cancer  within  that  year. 

The  veto  was  overridden  and  we  got  the  funds  for  cancer. 

Shortly  after  that,  Vice  President  Rockefeller’s  wife  came  dow; 
with  cancer.  A little  after  that,  President  Ford’s  wife  came  down 
with  cancer. 

You  can  look  at  the  record  and  see  that  that  is  true,  sir. 

Now,  it  is  true  that  we  have  50,000  people  a year — hardly  that,  7 
believe,  we  have  slowed  it  down  some.  You  know,  we  lose  350,00' 
people  every  year  from  cancer.  No  less  than  that. 

Thank  you,  Mr.  Chairman. 

Dr.  Brodsky.  That  is  why  I have  worked  to  minimize  radiatior 
exposure. 

Mr.  Walgren.  My  point  is  simply  that  when  we  say  that  there  it. 
an  increased  risk  of  cancer  among  a certain  population,  we  real’; 
mean  that  somebody  in  that  population  is  going  to  get  cancer.  f 
may  not  be  me,  it  may  not  be  you,  but  there  will  be  4,  8,  1.. 
whatever  the  number  is,  increased  incidences  of  cancer,  and  i. 
bothers  me  a lot  when  people  say  oh,  it  is  just  a risk. 

For  example,  we  do  not  talk  about  the  Vietnam  war  and  say 
well,  it  is  just  a risk  of  death.  We  say,  war  causes  death.  And  whal 
we  are  talking  about  is  that  radiation  causes  cancer. 

The  soldier  beside  me  may  be  the  one  who  will  get  the  bullet 
through  the  head,  but  that  should  not  make  me  feel  any  better. 

Dr.  Brodsky.  We  must  be  careful.  We  must  know  what  these 
risks  are,  because  Dr.  Mancuso  can  get  up  here  and  talk  for  hours 
about  all  the  health  risks  in  chemical  industry.  We  do  not  want  to 
deprive  a worker  of  a job  where  he  may  have  a chance  of  1 in 
10,000  of  getting  cancer,  in  a nuclear  industry  that  we  then  close 
down,  and  send  him  to  an  industry  where  he  might  have  1 chance 
in  50,  or  1 in  10  of  getting  cancer.  So  you  had  better  be  careful  in 
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understanding  risk  and  what  all  the  risks  are.  You  can  ask  Dr. 
Mancuso  about  risk  in  some  of  the  chemical  industries;  he  taught 

me  a lot  about  that.  . ,,  , „ 

Mr.  Walgren.  And  by  that,  when  you  use  the  word  risk,  you 
mean  you  had  better  be  careful  in  understanding  how  many  more 
deaths  you  are  going  to  cause. 

Dr.  Brodsky.  You  had  better  look  at  all  your  possibilities,  you 
and  Congress;  you  have  to  deal  with  the  entire  Nation. 

Mr.  Walgren.  Without  objection,  I would  like  to  mark  the 
record  at  this  point  for  Dr.  Mancuso  or  any  related  investigator  to 
insert  an  evaluation  of  your  critique  and  perhaps  the  record  of  the 
hearing  can  serve  that  function. 

I would  really  like  to  thank  you  for  your  testimony.  You  under- 
score what  I think  is  the  real  deep  conviction  of  a number  of 
members  of  this  committee,  and  many  of  the  public,  that  we  are 
really  concerned  about  the  independence  of  these  studies.  I am  sure 
that  you  would  not  be  here  asking  that  the  Congress  to  set  up  an 
independent  national  group  of  eminent  scientists  to  evaluate  this 
research  if  you  were  comfortable  with  the  evaluation  that  the 
Department  of  Energy  may  give  that  research. 

Dr.  Brodsky.  I am  not  really  entirely  comfortable.  I do  have 
some  further  recommendations  if  you  want  to  hear  them  later. 

Mr.  Carter.  There  were  some  2,235  soldiers  who  wore  film 
badges  and  we  have  been  able  to  get  about  447  so  far  by  name.  For 
a long  time  we  could  not  get  any  of  them,  but  we  did.  We  are 

geOfnthose  ^47°^Sffi6kyT8  Tiad  or  have  died  of  leukemia.  Do  you 
figure  this  statistically  significant?  T _ . , . 

Dr.  Brodsky.  From  what  I heard  at  the  meeting,  I think  so.  As  a 
scientist,  I would  like  to  look  at  the  data  myself,  and  make  an 
independent  investigation  before  answering  such  a question  defini- 
tively. 

Mr.  Carter.  You  are  a statistician,  you  are  a biophysicist,  you 
are  an  epidemiologist  and  all,  of  these  things.  Surely  you  can  tell 
me  if  that  finding  is  statistically  significant.  I would  like  to  know. 

Dr.  Brodsky.  Could  you  repeat  that?  . . 

Mr.  Carter.  Of  the  2,235,  8 have  leukemia,  or  have  died  of 
leukemia.  Is  this  statistically  significant? 

Dr.  Brodsky.  I guess  it  may  be.  I do  not  have  enough  data  to  tell. 
As  you  know,  sir,  in  statistical  significance  testing  you  have  to 
know  how  many  are  expected. 

Mr.  Carter.  I will  give  you  that.  , . ., 

The  age  group  here  was  from  40  to  44  and  the  expected  incidence 
of  leukemia  is  4.1  per  100,000.  Should  I give  you  and  other  figures? 

Dr.  Brodsky.  The  same  age  group? 

Mr.  Carter.  That  is  it.  , . 

Dr.  Brodsky.  This  is  awfully  suspicious.  I do  not  know  what  the 


doses  are. 

Mr.  Carter.  It  sounds  awfully  suspicious, 


and  it  is  statistically 


significant.  _ . , 

Dr.  Brodsky.  Statistical  significance  is  something  we  must  ex- 
plain to  the  public.  Before  one  decides  statistical  significance  one 
has  to  choose  out  of  the  air  an  alpha  level  at  which  you  want  to 
decide  a difference  is  statistically  significant.  That  is  a variable; 
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alpha  is  the  probability  you  decided  to  accept  that  you  will  be 
wrong  in  concluding  a difference  is  significant. 

Mr.  Carter.  Is  meaningful.  You  cannot  say  it  is  absolutely  possi- 
ble, but  it  is  likely? 

Dr.  Brodsky.  I can  only  give  an  answer  by  feel  at  the  moment. 

Mr.  Carter.  Your  answer  is? 

Dr.  Brodsky.  I really  believe 

Mr.  Carter.  Please  give  me  your  answer. 

Dr.  Brodsky.  This  is  my  feeling;  I have  not  done  a calculation. 
From  what  I have  heard,  there  is  a probability  that  some  of  these 
leukemias  were  due  to  radiation.  I have  not  calculated  the  effects 
from  Smoky.  It  is  probably  more  likely  than  not  at  this  point. 

Mr.  Carter.  More  likely  than  not.  That  is  a good  answer,  and  I 
want  to  thank  you. 

Dr.  Brodsky.  It  is  more  likely  than  not  that  Dr.  Mancuso  will 
find  some  radiation  induced  cancers  if  he  continues  to  look. 

Mr.  Carter.  I want  to  tell  you,  I think  every  man  and  woman  of 
your  training  has  answered  the  same  way,  with  reference  to  my 
question  about  leukemia  cases  among  soldiers  at  the  1957  atomic 
blast  Smoky. 

Dr.  Brodsky.  Thank  you. 

Mr.  Carter.  Thank  you,  sir. 

Mr.  Walgren.  In  closing,  I would  like  to  underscore  the  validity 
of  your  second  recommendation,  which  is  that  each  agency  should 
maintain  permanent  record  systems  of  exposure  and  should  also 
maintain  appropriate  data  to  carry  out  annual  health  evaluations 
of  anyone  exposed,  and  I really  believe  that  that  does  two  things. 

No.  1,  it  underscores  the  question  about  the  attitude  of  tne 
people  who  have  not  maintained  records,  or  even  made  attempts  to 
be  able  to  carry  out  annual  health  evaluations.  Because  of  that 
frame  of  mind  we  find  ourselves  in  a position  where  we  have 
hundreds  of  thousands  of  Americans  that  were  exposed  but  not 
followed  whatsoever. 

As  a personal  opinion,  I can  only  describe  the  frame  of  mind 
which  neglected  to  follow  those  individuals  in  this  exposure  as 
downright  negligent.  That  also  goes  to  the  point  of  the  necessity  of 
independence  in  terms  of  conducting  these  studies  and  in  evaluat- 
ing them,  because  if  we  have  the  same  frame  of  mind  conducting 
these  studies  and  drawing  the  conclusions  from  the  statistics,  the 
public  will  never  be  able  to  have  confidence  in  the  results. 

I appreciate  your  testimony  very  much. 

We  will  recess  at  this  point,  and  carry  over  the  testimony  of  Drs. 
Bross  and  Upton  until  Tuesday,  February  14.  We  thank  you  for 
your  patience. 

The  subcommittee  is  recessed. 

[Thereupon,  at  5:50  p.m.  the  subcommittee  adjourned  to  recon- 
vene Tuesday,  February  14,  1978.] 
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TUESDAY,  FEBRUARY  14,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  10:20  a.m.,  in  room 
2167,  Rayburn  House  Office  Building,  Hon.  Paul  G.  Rogers,  chair- 
man, presiding. 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please. 

Today,  the  subcommittee  will  continue  its  oversight  hearings  on 
the  health  effects  of  low-level  ionizing  radiation. 

Our  first  witness  this  morning  will  be  Dr.  Irwin  Bross,  the  direc- 
tor of  biostatistics,  Roswell  Park  Memorial  Institute,  Buffalo,  N.Y. 

Dr.  Bross,  welcome  to  the  committee.  Your  statement  will  be 
made  a part  of  the  record  in  full  at  this  point  and  you  may  proceed 
as  you  desire. 

STATEMENT  OF  IRWIN  D.  J.  BROSS,  PH.  D.,  DIRECTOR  OF 
BIOSTATISTICS,  ROSWELL  PARK  MEMORIAL  INSTITUTE 

Dr.  Bross.  Thank  you,  Mr.  Chairman.  I would  make  some 
changes  in  the  written  statement  when  it  is  somewhat  outdated  by 
events,  but  I will  not  attempt  to  correct  it  at  this  point.  However,  I 
will  correct  it  in  writing.  I also  would  like  to  make  an  official 
disclaimer  which  I make  when  I speak  in  public.  Although  my 
salary  is  paid  by  the  New  York  State  Health  Department  and  I 
have  been  director  of  biostatistics  at  Roswell  Park  for  more  than  18 
years,  I am  speaking  as  an  individual  and  not  for  the  health 
department,  and  I am  here  at  my  own  expense  and  on  my  own 
time. 

Mr.  Rogers.  Yes;  and  we  appreciate  your  being  here. 

Dr.  Bross.  There  are  two  principal  topics  that  I have  been  asked 
to  discuss,  and  I would  like  to  .briefly  outline  my  position  on  these 
topics.  The  first  question  is,  what  is  the  current  situation  with 
respect  to  our  scientific  knowledge  of  the  human  hazards  of  low- 
level  ionizing  radiation? 

What  I will  have  to  say  is  largely  based  on  the  presentation  that 
I prepared  for  an  open  meeting  of  the  Nuclear  Regulatory  Commis- 
sion which  is  now  scheduled  for  Apjil  7,  1978.  However,  this  is  an 
hour-long  presentation  with  a lot  of  slides,  so  I will  only  try  to 
present  highlights  here.  I will  not  try  to  present  that  material. 

Mr.  Rogers.  That  would  be  helpful. 
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Dr.  Bross.  However,  I would  like,  just  to  be  sure  that  the  docu- 
mentation is  along,  to  note  that  I have  previously  submitted  the 
first  draft  of  this  testimony,  entitled  “Hazards  to  Persons  Exposed 
to  Ionizing  Radiation  (And  to  Their  Children)  From  Dosages  Cur- 
rently Permitted  by  the  Nuclear  Regulatory  Commission.”  And 
that  I have  submitted,  and  I think  that  should  be  part  of  my 
testimony. 

Mr.  Rogers.  Without  objection,  it  will  be  received  for  the  record. 
[See  p.  913.] 

Dr.  Bross.  The  second  question  is  what  is  the  present  and  past 
situation  with  respect  to  incentives  and  disincentives  for  research 
on  the  hazards  of  low-level  ionizing  radiation  and  here  there  is  a 
sordid  story  extending  back  to  the  furor  over  fallout  from  weapons 
testing.  It  is  a story  where  researchers  were  rewarded  for  not 
finding  any  hazards  and  punished  if  they  failed  to  support  the 
official  AEC  line  that  these  low  levels  of  radiation  are  harmless. 

Although  in  the  past  year  or  two,  the  general  public  has  finally 
heard  the  truth  about  the  hazards  of  low  level  radiation,  for  many 
years  the  publication  of  positive  findings  was  difficult  or  impossible 
in  many  prominent  technical  journals,  including  “Science,”  and 
even  today,  our  research  and  Dr.  Mancuso’s  have  not  been  funded 
because  our  findings  were  not  what  the  Federal  agencies  and  their 
peer  review  panels  wanted  to  hear. 

With  your  permission,  I would  insert  a second  body  of  documen- 
tation that  I sent  to  Dr.  Zimmerman.  It  is  listed  there  as  previously 
submitted  1— and  previously  submitted  2.  Previously  submitted  1 
includes  the  documentation  and  exhibits  sent  to  Senator  Adlai 
Stevenson’s  committee — it  is  not  really  his  committee;  he  was 
chairing  the  committee — on  Commerce,  Science,  and  Transporta- 
tion and  is  entitled  "A  Report  on  Actions  of  Two  Federal  Agencies, 
ERDA  and  NCI,  in  Terminating  Funding  for  Two  Major  Studies  of 
the  Health  Hazards  Produced  by  Low-Levels  of  Ionizing  Radiation.” 

That  material  has  a number  of  supporting  documents  attached  to 
that. 

Mr.  Rogers.  Without  objection,  so  ordered.  (See  p.  559.] 

Dr.  Bross.  Turning  now  to  an  update  of  our  findings  in  the 
terminal  year  of  our  NCI  grant,  let  me  begin  with  a brief  recap  of 
what  I reported  to  a Senate  subcommittee  on  June  17,  1977.  At 
that  time,  I pointed  out  that  the  crux  of  the  public  health  problem 
is  exposure  to  dosages  in  what  can  be  called  the  1 rad  range.  This 
range  starts  at  100  millirads,  or  one-tenth  of  a rad,  and  extends  to 
10  rads. 

Doctors  generally  talk  about  the  rads  as  a measure  of  amount  of 
radiation  that  is  absorbed  while  the  health  physicists  prefer  to 
speak  about  rems,  but  the  two  are  related. 

The  important  point  about  this  particular  range,  the  1 rad  range, 
is  that  the  vast  majority  of  all  exposures  occur  in  this  range.  This 
is  true  whether  we  are  talking  about  diagnostic  X-rays  delivered  to 
patients  or  nuclear  radiation  delivered  to  workers — or  I might  even 
add  now,  in  view  of  some  material  I received  from  NRC,  nuclear 
exposures  involved  in  nuclear  medicine.  This  is  why  we  are  so 
interested  in  .the  health  hazards  in  the  1 rad  range. 

Studying  the  hazards  to  health  in  this  range  is  difficult  and  it 
takes  a massive  data  base  of  carefully  collected  scientific  and  medi- 
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cal  reports  to  get  reliable  findings  on  human  beings  who  are  ex- 
posed in  this  range.  As  you  have  already  heard,  Mancuso,  Stewart, 
and  Kneale  studied  more  than  30,000  workers  at  the  Hanford 
reprocessing  plant  and  the  deaths  of  these  individuals  over  a period 
of  more  than  20  years. 

In  our  tristate  data,  the  population  base,  so  far  as  leukemia  is 
concerned,  is  about  13  million  persons  over  a 3-year  period.  These 
are  the  first  two  scientific  studies  with  this  kind  of  data  base  on 
human  beings  who  were  actually  exposed  to  ionizing  radiation  in 
the  1 rad  range. 

The  previous  estimates  were  obtained  by  extrapolation  from  data 
on  humans  exposed  to  relatively  high  dosage — that  is  in  the  cen- 
tirad  range,  probably— or  by  extrapolation  from  animals  to  man. 
So  these  older  estimates  are  educated  guesses,  perhaps  the  best 
that  could  be  done  under  the  circumstances,  but  they  are  now 
superseded  by  direct  estimates. 

The  general  conclusion  that  I reported  to  the  Senate  committee 
is,  in  simplest  terms:  The  older  estimates  of  hazard  have  grossly 
underestimated  the  actual  risks,  that  is,  those  calculated  from 
what  actually  has  happened  to  human  beings  exposed  to  ionizing 
radiation  in  the  1 rad  range. 

From  a public  health  standpoint,  this  was  very  bad  news.  It  was 
also  very  bad  news  to  those  whose  livelihood  depends  on  radiation 
technology  and  who  have  long  been  accustomed  to  exposing  paients 
or  workers  to  so-called  harmless  dosages  in  the  1 rad  range  and 
who  are  now  faced  with  the  task  of  cleaning  up  their  act. 

Exposures  to  radiation  in  the  1 rad  range  are  hazardous  to  the 
health  and  I think  that  in  the  past  year  the  general  public  and  its 
representatives  have  come  to  recognize  this  fact.  But  the  radiation 
protection  community  and  those  with  a stake  in  radiation  technol- 
ogy do  not  seem  to  realize  that,  after  a generation,  the  cat  is  finally 
out  of  the  bag  and  it  will  not  go  back  into  the  bag. 

These  people  are  so  far  out  of  touch  with  scientific  and  political 
realities  that  they  are  currently  lobbying  to  increase  the  permissi- 
ble dosage  levels.  Unfortunately,  as  you  heard,  they  influence  the 
machinery  that  is  supposed  to  fund  the  research  and  set  the  per- 
missible exposures  that  will  protect  the  public  health. 

The  basic  conclusion  that  the  health  nazards  in  the  1 rad  range 
are  far  worse  than  we  originally  thought  has  been  strongly  rein- 
forced by  the  more  recent  research  of  Mancuso,  Stewart,  and 
Kneale,  and  by  the  research  carried  out  by  my  team,  which  in- 
cludes Mr.  Natarajan,  Dr.  Ball,  and  Dr.  Bertell.  I might,  for  pur- 

Kof  identification  if  it  comes  up  later,  note  that  Dr.  Ball  is 
r known  as  Sister  St.  Augustine  and  Dr.  Bertell  as  Sister 
Rosalie.  Those  are  their  religious  names. 

One  of  our  major  new  findings  is  the  quantitation  of  just  how 
bad  the  hazards,  particularly  the  risks  of  leukemia  are,  and  one 
way  to  express  this  is  what  is  called  the  doubling  dose.  Roughly 
speaking,  this  is  the  amount  of  radiation  that  will  double  a per- 
son’s chance  of  getting  leukemia  or  other  disease.  I would  correct 
the  statements  that  follow  here,  because  I think  that  they  could  be 
misunderstood.  One  study  deals  with  multiple  myeloma  and  one 
with  leukemia,  so  I would  correct  the  statement  there  slightly.  It  is 
not  actually  false,  but  it  could  be  misleading.  Therefore,  I would 
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just  say  our  estimates  indicate  that  the  doubling  dose  for  leukemia 
is  probably  between  3 and  5 rads. 

Now,  what  does  this  mean?  First,  consider  what  it  means  to 
nuclear  workers  where  the  level  of  radiation  exposure  currently 
permitted  by  the  Nuclear  Regulatory  Commission  each  year  is  5 
rems.  It  means  that  the  NRC  considers  it  acceptable  to  expose  a 
worker  to  a dose  which  would  double  his  risk  of  leukemia  year 
after  year,  if  he  were  exposed  to  the  maximum. 

In  theory,  though  probably  not  in  practice,  if  a worker  received  5 
rads  a year  for  10  years  this  would  increase  his  risk  by  210  or  a 
thousandfold.  I am  not  strongly  urging  that  figure.  There  is  a lot  of 
argument  in  the  scientific  community  about  whether  you  should  do 
it  this  way  or  not.  I do  not  think  you  have  to  have  a thousandfold 
increase;  I think  that  if  you  doubled  the  risk  of  leukemia,  that  is  a 
serious  problem  which  you  would  want  to  avoid. 

I will  try  to  make  this  point  to  the  NRC,  of  course,  as  forcefully 
as  I can.  Unfortunately,  I do  not  see  much  indication  that  the  NRC 
is  willing  to  face  up  to  its  public  health  responsibilities.  At  that 
point,  I inserted  appendix  A-l,  which  is  a letter  I wrote  to  Michael 
Parsont  of  the  NRC  on  January  18,  1978. 

There  have  been  some  recent  developments  in  this  respect.  They 
are  on  both  sides,  both  ways.  They  are  all  from  the  NRC,  but  one 
seems  to  be  taking  a much  more  sensible  attitude  and  the  other  is 
taking  a very  hard-nosed  attitude.  Since  they  are  both  coming  from 
the  same  agency,  I believe  the  sensible  attitude— I hope,  certain- 
ly— that  the  sensible  attitude  is  the  one  that  prevails.  I would  like 
to  add  two  new  letters  to  appendix  A-l. 

What  does  this  finding  mean  for  medical  X-rays?  Here  an  annual 
exposure  of  5 rads  is  not  necessarily  theoretical.  Dr.  C.  D.  Haagens- 
sen  of  Columbia  Presbyterian  in  New  York  City  recently  told  me 
that  he  sees  patients  who  report  that  they  have  had  10  or  15 
mammograms  although  they  are  still  in  the  thirties  and  forties, 
and  some  women  seem  to  be  getting  a mammogram  a month  if 
they  are  very  nervous.  Now,  the  exposure  is  somewhere  between  1 
and  5 rads  per  mammogram. 

Also,  patients  with  stomach  diseases  undergo  an  annual  GI  series 
with  exposures  in  this  range.  I have  recently  written  a letter  to  the 
VA  on  this  point  on  behalf  of  a veteran  whose  condition — I would 
slightly  change  my  original  statement  since  his  condition  is  not 
strictly  a stomach  disease — was  service  connected.  He  had  an 
annual  GI  series  and  he  now  has  leukemia  and  he  is  asking  for 
service  connection.  I would  support  his  request. 

So  there  no  longer  is,  as  far  as  I am  concerned,  any  scientific 
question  that  the  radiologists  and  other  physicians  who  still  claim 
that  these  low  levels  of  radiation  are  harmless  and  who  use  them 
indiscriminately,  promiscuously,  are  killing  some  of  their  patients. 

I don’t  believe  it  absolves  these  professionals  to  say  that  they  are 
hurting  their  patients  with  the  best  of  intentions.  In  my  view,  it  is 
malpractice  to  deliver  any  X-rays  unless  there  is  a good  and  suffi- 
cient medical  reason  to  do  so,  something  which  nowadays  is  often 
not  the  case. 

I might  insert  parenthetically  that  the  Bureau  of  Radiological 
Health  estimate  is  between  30  and  40  percent  of  the  X-rays,  medi- 
cal and  dental  X-rays, -delivered  currently  are  unnecessary. 
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Special  precautions  should  be  taken  with  patients  under  heavy 
radiological  surveillance.  The  medical  profession  ought  to  act  vol- 
untarily to  stop  this  malpractice  but,  as  a thoughtful  radiologist 
indicates  in  an  article  which  I have  appended  and  which  I have 
added  to  the  record,  they  will  probably  need  Federal  legislation  to 
achieve  this  goal. 

I think  that  this  is  a good  statement  of  an  intelligent  position  on 
the  part  of  radiologists,  but  it  is  difficult  to  maintain  that  position 
in  competitive  practice.  Just  so  that  there  will  not  be  any  confusion 
on  this,  I am  not  a physician;  I am  a biostatistician. 

On  environmental  carcinogens,  and  there  is  no  question  that  low- 
level  kmizing  radiation  is  an  environmental  carcinogen,  we  have  a 
crazy  quilt  pattern  of  protection.  On  one  hand,  grandfather  clauses 
will  protect  carcinogens  such  as  radiation  or  cigarette  tars.  On  the 
other  hand,  what  I would  call  the  primacy  principle,  is  in  effect  in 
agencies  such  as  the  FDA. 

This  primacy  principle  says  that  with  potentially  hazardous  tech- 
nology, the  benefit  of  the  doubt  must  go  to  the  public  and  not  to 
the  technology,  and  I think  the  Delaney  amendment  is  one  imple- 
mentation of  this  principle.  I find  it  ridiculous  that  one  agency  will 
ban  a carcinogen  if  it  produces  cancer  in  a few  animals  and  an- 
other agency  will  permit  carcinogens  at  levels  known  to  produce 
cancer  in  man. 

I also  find  it  ridiculous  that  some  dosage  levels  are  set  by  taking 
the  minimum  dose  which  produces  a detectable  biological  effect  in 
animals  and  permitting  only  1 percent  of  this  dosage,  while  the 
NRC  with  the_doubling  dose  in  humans  in  the  range  currently 
permitted  has  done  everything  it  could  to  stall  off  a reduction  in 
permissible  levels  to  10  percent  of  this  dose,  that  is,  to  half  a rad. 

Responsibility  for  protecting  the  public  against  radiation  hazards 
is  now  scattered  through  at  least  half  a dozen  Federal  agencies, 
none  of  which,  I believe,  are  doing  very  much  that  is  effective,  and 
all  of  which  can  evade  responsibility  by  pointing  to  someone  else.  I 
think  that  responsibility  and  authority  should  be  fixed  in  one 
agency  and  it  should  have  the  funds  and  the  scientific  competence 
to  do  a good  job  of  protecting  the  public,  although  this  would  take 
legislation. 

Mr.  Minogue  of  the  NRC  sent  me  a document  prepared  for 
congressional  use,  by  Senator  Pastore,  I believe,  which  makes  this 
point  very  well. 

We  now  have  a number  of  interesting  findings  which  I can  only 
mention  in  passing.  The  long  and  involved  process  which  starts 
with  exposure  to  ionizing  radiation  or  some  other  carcinogen  and 
ultimately  leads  to  cancer  or  other  disease  is  one  which  we  are 
beginning  to  understand.  We  do  not  know  all  the  steps,  but  our 
recent  research,  and  that  of  others,  has  made  it  clearer  how  the 
process  starts.  We  have  a good  idea  of  what  the  first  event  is,  and 
we  know  something  about  the  evolutionary  process  that  leads  to 
cancer.  In  other  words,  in  this  sense,  we  now  know  the  cause  of 
most  human  cancer,  and  we  also  have  a good  idea  of  how  to  go 
about  controlling  cancer  by  primary  prevention. 

The  first  event  occurs  when  radiation  puts  an  additional  break- 
point into  the  structure  of  the  DNA  in  human  genetic  material. 
This  misinformation  in  the  instructions  for  making  enzymes  and 
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regulating  the  complex  human  host  defense  systems  can  lead  to 
failure  of  the  feedback  system  that  controls  white  cell  production, 
hence  leukemia. 

For  this  to  happen,  however,  the  misinformation  in  the  original 
damaged  cell  must  be  duplicated  until  there  is  a large  enough 
population  of  defective  cells  to  produce  clinical  symptoms.  This  is 
the  reason  for  the  latent  period.  In  the  end,  I believe  we  will  learn 
that  cancer  and  other  chronic  diseases  are  often  different  expres- 
sions of  the  damage  to  human  DNA — of  genetic  damage— that  is 
produced  by  various  environmental  hazards.  Radiation  is  a very 
important  hazard,  but  it  is  not  the  only  one. 

Now,  Mr.  Chairman,  this  completes  my  testimony  on  the  first 
point,  that  is  to  say,  on  the  hazards  of  low-level  ion  radiation  and  if 
the  committee  wishes,  I could  respond  to  questions  on  that  and 
then  go  to  questions  on  the  second,  the  incentives  and  disincen- 
tives. 

Mr.  Rogers.  I think  that  if  you  would  complete  your  statement, 
then  we  will  question  you  on  it. 

Dr.  Bross.  All  right. 

Let  me  now  turn  briefly  to  the  second  topic,  the  disincentives  for 
research  with  positive  findings  on  low-level  radiation  hazards. 
There  are  three  main  disincentives.  The  first  is  suppression  of  the 
findings  by  blocking  publication  or  presentation  at  meetings.  The 
second  is  attacking  the  reports  and  their  authors  by  the  profession- 
al version  of  what  is  ordinarily  called  scurrilous  gossip.  The  third 
disincentive  is  to  cut  off  the  funding  of  the  research.  All  three 
disincentives  use  peer  review  as  the  instrument.  By  peer  review,  I 
mean  only  the  small,  closed-in  groups  that  control  much  of  the 
decisionmaking  in  the  sciences.  There  are  a lot  of  varieties  of  peer 
review. 

The  other  side  of  the  coin  are  the  incentives  given  for  negative 
findings.  These  include  publication,  appointment  to  prestigious 
committees,  increased  funding  and  so  forth.  This  structure  of  in- 
centives and  disincentives  is  one  of  the  main  reasons  why  the 
public  has  received  so  little  of  value  for  the  large  sum  of  money 
spent  on  radiation  research. 

We,  in  a sense,  are  rewarding  expertise  in  not  finding  anything 
positive,  and  so  we  get  that  kind  of  work. 

In  my  own  case,  the  disincentives  were  only  partially  effective. 
For  instance,  our  findings  were  first  submitted  to  Science  where 
the  peer  review  "process  was  personally  managed  by  Dr.  Philip 
Abelson,  the  editor  of  Science.  The  article,  like  the  attached  editori- 
al which  I am  enclosing  in  my  testimony,  an  editorial  I wrote  for 
Science,  was  rejected,  but  this  rejection  failed  to  block  publication 
because  the  material  was  subsequently  published  by  the  Journal  of 
the  American  Medical  Association  about  a year  later.  If  anything, 
it  had  added  impact. 

The  attacks  on  our  work  also  backfired.  On  the  MacNeil/Lehrer 
report  of  November  25,  1977,  a long-time  executive  of  the  NCRP, 
Dr.  Lauri8ton  Taylor,  asserted  that  our  findings  had  been  reviewed 
and  rejected  by  unidentified  top  experts.  When  I wrote  him  for 
documentation — I have  an  enclosure  on  that — I received  a lame 
response— also  submitted— admitting  essentially  that  his  statement 
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was  based  on  nothing  more  substantial  than  hearsay,  or,  in  every- 
day language,  backfence  gossip. 

When  a Jack  Anderson  column  reported  our  fate  and  that  of 
others  who  had  positive  findings — a copy  of  the  column  is  submit- 
ted—and  Dr.  Bernard  Cohen  wrote  a letter  in  which  he  lists  a 
series  of  agencies  which  he  claims  have  reviewed  and  rejected  our 
work. 

Dr.  Cohen  has  been  associated  with  Atomic  Industrial  Forum, 
which  is  the  industry  lobby,  and  his  libelous  statement  is  simply  a 
lie.  None  of  the  agencies  have  reviewed  our  work,  in  a formal 
sense,  nor  rejected  it  formally.  In  fact,  the  work  is  coming  up  for 
its  first  formal  review  when  I will  present  it  at  the  Nuclear  Regula- 
tory Commission  hearing  on  April  7,  which  is  a meeting  held 
specifically  for  this  purpose. 

Attacks  by  gossip  and  innuendo  on  scientists  who  come  up  with 
positive  findings  have  hurt  their  careers  and  there  is  really  no 
defense  to  this  kind  of  thing.  And  I would  like  to  add  one  more 
example  of  this  that  happened  in  my  Friday  testimony,  because  Dr. 
Victor  Bond,  speaking  for  the  National  Academy  of  Sciences  stated 
at  the  meeting  on  February  10  on  this  topic,  you  know,  the  same 
thing.  I was  reporting  our  doubling  dose  findings,  he  said  this  work 
has  been  reviewed  and  rejected.  It  has  not  even  been  seen. 

Mr.  Rogers.  Who  was  it  who  said  that? 

Mr.  Bross.  Dr.  Victor  Bond.  He  may  have  been  confused  by 
something,  but  what  he  said  is  wrong.  It  is  a pretty  damaging 
statement  to  make,  this,  for  a scientist. 

The  third  form  of  disincentive,  cutting  off  research  funds,  was 
successfully  used  against  our  radiation  research.  It  will  not  be 
funded  after  August  1978.  This  has  already  hurt  us  because  half  of 
my  staff  has  left  to  take  more  permanent  positions,  with  my  bless- 
ing, and  realizing  that  this  would  happen  I made  a hard  decision 
last  May  to  concentrate  on  getting  as  much  research  done  as 
possible  instead  of  putting  the  time  and  energy  into  desperation 
grantsmanship. 

The  NCI  gave  me  no  alternative,  I felt,  to  going  back  to  the  same 
peer  review  group  that  had  already  turned  us  down— I will  say 
something  about  that  in  a moment.  As  a statistician,  I do  not  like 
to  buck  these  odds  and  as  a scientist,  I must  admit  I would  rather 
do  something  I enjoy,  research,  than  something  I do  not  enjoy, 
grantsmanship. 

The  trouble  with  peer  review  system — it  is  not  necessarily  inher- 
ent, but  it  is  basically  a flaw  in  the  system  as  it  stands  now— is 
that  it  is  a two-track  system.  There  is  a double  standard.  There  is 
an  inside  track  and  there  is  an  outside  track.  It  is  very  hard  to  get 
through  it  if  you  are  on  the  outside  track  and  it  is  quite  different  if 
you  are  on  the  inside  track. 

What  I had  to  do  was  to  go  to  a panel  consisting  almost  entirely 
of  M.D.'s,  not  even  practitioners,  mostly  administrative  types, 
deans  and  so  forth,  to  ask  for  support  of  studies  on  doctor-caused 
cancer — or,  more  politely — iatrogenic  cancer.  This  is  something  like 
asking  the  hair  dye  companies  to  support  our  research  on  the 
excess  cancer  among  cosmetologists. 

I might  note  that  at  the  site  visit  itself,  the  attack  was  led  by  an 
angry  radiologist  from  M.  D.  Anderson,  but  I have  submitted  full 
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documentation  of  the  conflict  of  interest  in  this  peer  review  and  so 
I will  not  go  into  that  in  great  detail.  I will  simply  say  that  the 
best  refutation  of  the  subsequent  critique -that  came  out  in  the  so- 
called  pink  sheet  is  this  fact,  that  the  work  that  was  most  bitterly 
criticized,  that  was  said  to  be  so  terrible,  if  you  read  the  pink  sheet, 
was  the  same  material  that  was  subsequently  published  in  JAMA, 
although  neither  they  nor  I knew  this  was  going  to  happen.  I 
would  not,  I think,  have  happened  if  there  had  been  any  validity  to 
the  criticisms. 

I would  just  like  to  add  one  further  point  which  just  occurred, 
and  I will  submit  this  as  a further  document  to  the  committee,  that 
there  is  another  kind  of  peer  review  which  is— some  papers  are 
selected  for  the  1978  “Yearbook  of  Cancer”— not  very  many,  out  of 
all  of  the  papers  that  are  published.  This  paper  was  selected. 

In  summary,  the  big  science  Federal  agencies  such  as  the  AEC, 
their  industrial  constituencies  and  their  allies  in  the  scientific  and 
medical  communities,  have  been,  in  my  view,  lying  to  the  public 
about  the  hazards  of  low-level  ionizing  radiation  for  25  years.  To 
protect  the  lie  from  exposure  by  honest  researchers,  big  science  has 
used  its  control  of  the  peer  review  mechanism  to  suppress,  vilify,  or 
cut  off  the  funding  of  the  little  scientists  who  told  the  truth,  or 
thought  they  were  telling  the  truth. 

And,  as  a direct  consequence  of  this  lie  that  low-level  radiation  is 
harmless,  millions  of  Americans  have  been  needlessly  exposed  to 
unnecessary  and  useless  radiation  that  has  produced,  is  producing, 
and  will  produce,  tens  of  thousands  of  cases  of  leukemia  and  other 
serious  diseases. 

Servicemen  have  been  marched  through  radiation  from  fallout  as 
a public  relations  gimmick  of  the  DOD  and  AEC  to  show  just  how 
harmless  the  fallout  was.  Millions  of  Americans  have  been  treated 
by  radiologists  for  very  minor  self-correcting  conditions,  such  as 
acne  or  post-partum  mastitis,  where  there  is  even  some  question  as 
to  whether  it  should  be  counted  as  pathology,  and  many  have 
ended  up  with  thyroid  cancer,  breast  cancer  and  other  disease. 

More  recently,  a quarter  of  a million  American  women  have 
been  marched  through  the  radiation  fields  used  in  the  mass  screen- 
ing program  of  the  American  Cancer  Society  and  will,  in  15  to  20 
years,  I predict,  they  will  become  the  victims  of  the  worst  iatro- 
genic breast  cancer  epidemic  in  medical  history. 

Despite  the  clear  evidence  on  all  sides  that  low-level  ionizing 
radiation  is  not  harmless  and  should  not  be  used  casually  and 
promiscuously,  big  science  has  continued  to  lie  to  the  public  about 
these  radiation  hazards.  I think  that  the  Smoky  episode  and  the 
other  things  that  are  coming  out  about  exposures  to  the  service- 
men have  alerted  the  public  and  created  a situation  favorable  for 
action.  I see  an  analogy  between  this  and  the  situation  with  thaly- 
dimide,  where  it  took  this  kind  of  thing  to  get  the  kind  of  legisla- 
tive action  that  had  been  sort  of  sitting  in  the  wings  for  a long 
time. 

So  I feel  that,  unless  Congress  passes  legislation  this  year  to  deal 
with  the  clear  and  present  dangers  of  low-level  radiation,  there 
may  be  little  chance  of  effective  preventive  action  in  the  forseeable 
future. 

That  is  the  end  of  my  testimony. 

[Testimony  resumes  on  p.  1008.] 

[Attachments  to  Dr.  Bross’  prepared  statement  follow:] 
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Hy  intention  at  this  hearing  is  to  present  the  complex  technical 
issues  involved  in  the  study  of  the  hazards  of  low-level  radiation  in 
language  that  the  general  public  can  understand.  We  are  using  a format 
sometimes  called  an  "Adversary  Science",  which  will  allow  the  public  to 
hear  and  judge  the  arguments  on  both  sides.  The  Nuclear  Regulatory 
Commission  doesn't  care  for  the  term  "Adversary  Science"  because  it 
might  suggest  hostility.  However,  the  law  has  used  adversary  proceedings 
for  centuries  without  this  connotation  and  this  is  where  the  name  comes 
from.  Because  this  is  one  of  the  first  hearings  of  this  kind  on  a 
technological  issue,  we  have  a few  guidelines  or  groundrules  or  precedents 
so  I will  start  by  suggesting  one. 

This  guiding  principle  might  be  called  the  "Primacy  Principle": 
When  we  are  dealing  with  a public  health  issue  involving  possibly  hazardous 
technology,  the  benefit  of  the  doubt  must  go  to  the  public  and  not  to 
the  technology.  In  the  past  regulatory  agencies  often  operated  on  the 
reverse  principle  and  this  is  why  we  now  have  so  many  environmental  . 
health  problems. 

The  Primacy  Principle  allows  us  to  deal  with  more  specific 
issues  such  as  the  question  of  "burden  of  proof".  In  these  complex 
issues  it  is  unrealistic  to  expect  that  the  hazards  of  a technology  can 
be  proved  beyond  a shadow  of  a doubt.  There  always  will  be  some  doubts. 
Applying  the  Primacy  Principle  we  are  led  to  the  following  practical 
corollary:  The  proponent  of  a hazard  hypothesis- has  the  burden  of 

establishing  a prima  facie  case  for  the  hazard.  Thereafter  the  burden 
of  proof  shifts  to  those  who  want  to  use  a technology  to  show  it  is 
safe. 
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What  I propose  to  do  here  is  to  establish  a strong  prima  facie 
case  that  there  are  serious  human  health  hazards  from  dosages  of  ionizing 
radiation  in  the  range  between  100  nillirads  and  10  rads.  For  brevity. 
I'll  refer  to  this  as  the  "one  rad  range".  The  current  standards  set  by 
the  Nuclear  Regulatory  Commission  permit  exposure  up  to  5 rea  per  year, 
that  is  exposure  in  the  one  rad  range.  I will  argue  that  nuclear  workers 
should  not  be  exposed  to  known  hazards  and  the  S rems  level  should  be 
reduced  by  a factor  of  at  least  10. 

I will  base  my  case  on  factual  evidence  from  a population  base 
of  13,000,000  human  beings.  Some  of  these  persons  were  exposed  to 
ordinary  diagnostic  x-rays--to  ionizing  radiation  that  is  nearly  always 
in  the  one  rad  rad  range  and  usually  less  than  S rem- -while  others  did 
not  report  radiation  exposures.  I am  dealing  with  matters  of  fact,  not 
matters  of  opinion.  It  is  a matter  of  fact  that  persons  exposed  at 
these  low  levels  of  ionizing  radiation  showed  increased  risks  of  lrukemia 
and  other  diseases.  Sometimes  the  effect  showed  in  the  person  exposed, 
in  other  data  the  effect  shows  up  in  the  child  of  the  person  exposed. 
These  facts  establish  a strong  prlaa  facie  case  that  there  are  serious 
human  health  hazards  in  the  one  rad  range. 

In  line  with  Primacy  Principle,  I don't  claim--and 
don't  have  to  claim--that  the  massive  epidemiological  and  statistical 
evidence  that  I will  summarize  today  will  establish  the  risks  beyond  a 
shadow  of  a doubt- and  to  everyone's  satistfaction.  A quarter  of  a 
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learned  that  this  cannot  be  done  on  any  public  health  issue  where  large 
suns  of  money  are  involved.  In  those  days  I was  working  with  Dr.  Kynder 
on  the  health  hazards  of  cigarette  smoking  and  with  the  Cornell  Automotive 
Crash  Injury  Research  programs  on  highway  accidents.  We  had  solid 
factual  evidence  on  risks  in  cigarettes-and-lung-cancer  and  for  seat- 
belts-and-injury-prevention  (although  the  evidence  I have  today  is 
stronger  in  some' ways.)  However  neither  the  Tobacco  Industry  nor  Detroit 
would  accept  this  evidence  at  that  time.  Interestingly  enough  both 
industrial  groups  have  come  around  to  our  view  of  hazards  but  it  took  15 
or  20  years.  It  is  evem  more  intersting  that  few  if  any  of  the  scientists 
and  physicians--including  some  at  Harvard--who  defended  the  original 
industry  position  has  ever  publically  admitted  that  they  were  wrong  in 
theiT  criticisms. 

What  I want  to  stress  is  the  grim  cost  to  the  public  of  the 

irrelevant  and  unnecessary  controversies  on  public  health  issues  that 

should  have  been  settled  by  close  attention  to  the  facts.  As  a direct 

result  in  the  delay  in  effective  action  that  resulted  from  the  protracted  * 

t 

controversy,  there  have  been  hundreds  of  thousands  of  unnecessary  deaths 
among  smokers  and  on  the  highways,  millions  of  avoidable  episodes  of 
disease  and  disability,  and  billions  of  dollars  in  medical  costs  and 
lowered  earnings.  The  controversy  over  the  hazards  of  low-level  ionizing 
radiation  that  has  gone  on  for  over  20  years  has  had  similarly  adverse 
health  effects  for  the  public  and  in  addition  has  produced  genetic  damage 
that  will  plague  us  for  years  to  come. 
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My  hope  today  is  that  this  hearing  can  set  a new  pattern  which 
will  help  us  in  the  future  to  avoid  the^terrible  human  costs  of  the 
controversy  and  cover-up  that  has  occurred  with  public  health  issues  in 
the  past.  The  Primacy  Principle  is  essential.  There  is  no  factual 
evidence  that  I could  produce  today  that:  would  convince  the  nuclear 
industry,  radiologists,  or  others  with  an  enormous  dollor  stake  in 
radiation  technology  that  these  low-levels  pose  a serious  threat  to 
human  health.  It  would  be  equally  impossible  to  convince  the  allies  of 
the  technologists  in  the  academic  or  scientific  or  medical  communities. 
However  the  decision  on  public  health  should  be  up  to  the  public  and 
not  to  the  techologists.  The  Primacy  Principle  puts  the  public  in  the 
position  of  a grand  jury  that  is  hearing  testimony  on~the  hazards.  The 
public  can  decide  whether  or  not  there  is  a prima  facie  case  against  the 
5 rem  level  that  is  strong  enough  to  bring  this  standard  to  trial.  At 
the  trial  itself,  it  should  be  up  to  the  defenders  of  the  5 rem  level  to 
make  a case  that  it  does  not  produce  serious  health  hazards. 

Let  me  make  it  crystal  clear  right  from  the  start  that  we  are 
dealing  with  a question  of  fact.  We  are  not  talking  about  whether  there 
might  be  or  could  be  or  ought  to  be  hazards  in  this  range,  we  are  talking 
about  whether  there  are  hazards  in  this  range.  I will  present  solid 
factual  evidence  that  there  are  hazards  in  this  range.  Before  it  is'~all 
finished,  I will  show  you  the  first  dosage  response  curve  ever  constructed 
for  the  risks  of  non- lymphatic  leukemia  for  men  exposed  in  this  range. 

My  opponent  must  take  the  position,  contrary  to  mine,  that 
there  is  no  hazard  and  he  has  to  present  evidence  which  will  support 
this  claim.  It  is  not  enough  for  him  to  argue  that  there  might  be 
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various  faults  or  inperfections  in  the  data,  that  there  night  be  questions 
or  doubts  about  the  mathematical  arguments,  or  that  there  are  alternative 
interpretations  of  which  would  be  somewhat  different  from  ours.  In  this 
case,  the  benefit  of  the  doubt  should  go  to  the  public,  according  to  the 
Primacy  Principle.  In  past  critiques,  a number  of  technicalities  have 
been  raised  that  merely  obscured  the  basic  public  health  issue.  I hope 
the  debate  today  will  deal  with  substantive  issues.  This  is  a yes  or  no 
question  of  fact.  I’m  arguing  yes.  My  adversary,  like  it  or  not,  has 
to  argue  no. 

Now  let  me  say  a little  about  the  present  situation  with 

respect  to  determining  the  hazards  at  the  one  rad  level,  where  most  of 

the  exposures  to  nuclear  radiation  or  diagnostic  x-ray  occur.  In  the 

past,  estimates  of  the  risk  of  leukemia  from  these  low  doses  of  ionizing 

radiation  have  been  based  primarily  on  linear  extrapolation  from  data  on 

persons  or  animals  that  were  exposed  to  much  higher  doses  of  radiation. 

For  example,  the  estimates  in  the  famous  BEIR  report  which  has  been  the 

accepted  standard  reference  for  setting  the  permissible  levels  of  ionizing  ■ 

t 

radiation  are  based  on  this  kind  of  extrapolation  from  dosages  in  the 
hundreds  of  rads  or  centirad  range.  However,  in  the  past  year  or  so, 
there  has  been  a marked  change  in  this  situation.  That's  why  I'm  here. 

There  are  now  estimates  of  the  hazards  of  ionizing  radiation  in  the  one 
rad  range  that  have  been  obtained  directly  from  data  on  human  beings  who 
were  actually  exposed  to  ionizing  radiation  in  this  range. 
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What  this  Beans  in  tern  of  our  knowledge  of  the  situation  in 
the.  one  rad  range  is  this:  Before  we  were  dependent  upon  what  amounted 

to  "educated  guesses" , rather  than  information  on  what  actually  happened 
in  the  one  rad  range.  Now  two  separate,  and  independent  bodies  of  data, 
on  human  beings  exposed  in  the  one  rad  range,  have  been  analyzed  in  the 
past  year  or  two.  One  is  a study  by  Mancuso,  Stewart  and  Kneale  based 
on  over  30,000  Hanford  workers  exposed  to  nuclear  Tadiation  in  the  one 
rad  range.  Our  study  is  based  on  a Tri-State  survey  of  a human  population 
of  13  million  who  were  exposed  to  diagnostic  radiation  in  this  range. 

I am  going  to  be  talking  mostly  about  our  studies  and  I have 
mentioned  the  Mancuso  study  primarily  for  two  reasons.  First,  our 
results  agree  with  theiT  finding  that  the  extrapolative  estimates  have 
underestimated  the  hunan  hazards  of  radiation  in  the  one  rad  range. 

Second,  their  estimates  are  based  on  exposures  to  nuclear  radiation  and 
hence  are  more  directly  relevant  to  the  Nuclear  Regulatory  Commiss ion's 
setting  of  levels  than  ours  (which  are  based  on  diagnostic  radiation). 
Consequently,  an  important  piece  of  information  is  that,  despite  the 

t 

different  kinds  of  radiation,  there  is  a similarity  between  the  findings 
of  the  two  studies. 

A great  deal  of  fuss  can  be  made  about  the  differences  between 
nuclear  radiation  and  diagnostic  radiation.  This  difference  comes  into 
the  units  of  measurement.  1*11  be  talking  about  "rads"  because  this  is 
the  natural  language  for  talking  about  diagnostic  radiation.  "Rems"  are 
commonly  used  for  talking  about  nuclear  radiation.  However  the  two  are 
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supposed  to  be  calibrated.  While  the  calibration  nay  not  be  perfect,  it 
does  not  have  to  be  perfect  for  our  present  purposes.  The  equivalence 
between  rads  and  rems  may  be  rough,  but  it  is  not  very  far  off.  It 
won’t  change  any  of  tho  arguments  that  I will  be  making  today.  I am  not 
going  to  present  evidence  from  the  Mancuso  study.  I merely  want  to  cite 
it  as  collaborative  evidence  and  to  suggest  that  it  be  the  basis  for  a 
second  hearing  on  this  topic. 

Our  research  uses  the  data  of  the  famous  Tri-State  Survey. 

This  is  a survey  of  cases  of  leukemia  in  the  sample  areas  of  New  York, 
Maryland,  and  Minnesota  that  was  carried  out  between  1959  and  1962. 

Using  this  survey  data,  we  have  previously  reported  that  there  are 
drastic  increases  in  the  risks  of  leukemia  and  other  diseases  in  the 
children  of  mothers  exposed  during  pregnancy  to  low  doses  of  ionizing 
radiation,  to  mothers  exposed  prior  to  conception,  and  to  fathers  exposed 
prior  to  conception.  In  other  words,  we  have  previously  established 
here  that  the  exposures  to  diagnostic  radiation  which  is  generally  in 
this  one  rad  range  results  in  genetic  damage  that  eventually  leads  to  . 
diseases  in  the  children.  Now  we  would  like  to  extend  this  analysis  to 
adults  exposed  to  radiation.  Today  I'll  show  that  these  low  levels  of 
ionizing  radiation  produce  substantially  increased  risks  of  leukemia  and 
other  diseases,  in  particular  heart  disease,  to  the  person  exposed  to 
the  x-ray.  From  the  adult  data,  we  can  get  a dosage  response  curve 
which  shows  graphically*  for  the  first  time,  what  is  going  on  at  these 


levels. 


Since  this  is  a discussion  for  the  public  and  since  it  may  not 
be  clear  just  what  a dosage  response  curve  is  or  why  it  is  important 
here,  let  me  take  a few  moments  to  explain  this  point.  A dosage  response 
curve  is  simply  a graph  where  the  dosages  are  plotted  on  the  horizontal 
axis  for  the  one  rad  range  or  slightly  above  it.  On  the  vertical  axis 
we  plot  the  response  as  measured  by,  for  example,  increased  risk  of 
leukemia  or  other  diseases.  Our  response  variable  is  the  proportion  of 
the  population  that  is  affected  by  the  x-ray  received.  The  dosage 
response  curve,  therefore  shows  the  relationship  between  the  level  of 
dose  received  and  the  biological  effect  of  that  dosage  level. 

Much  of  the  controversy  that  has  been  going  on  for  some  years 
about  whether  or  not  there  are  hazards  at  the  one  rad  level,  concerns 
the  shape  of  the  dosage  response  curve  and,  in  particular,  itfs  linearity-- 
that  is  whether  it  is  a straight  line  or  not.  It  is  however,  somewhat 
misleading  to  put  this  emphasis  on  whether  or  not  the  curve  is  a straight 
line  because  it  is  not  simply  departure  from  linearity  that  matters.  We 
must  ask  ourselves:  What  does  such  a departure  imply?  Some  departures 

t 

from  linearity  can  lead  to  a serious  oYerestimation  of  hazards,  others 
to  serious  underestimation,  and  still  others  to  a relatively  minor  bias 
in  the  estimates.  What  is  really  crucial  to  the  validity  of  the  extrapolation 
is  the  way  in  which  the  dosage  response  curve  behaves  when  the  dose  gets 
down  into  the  one  rad  range. 

Now  let  me  show  you  a hypothetical  set  of  dosage  response 
curves  to  illustrate  this  point. (slide  l*new;  theoretic  curves)  If  the 
dosage  response  curve  looks  like  the  one  shown  in  A,  it  turns  sharply 
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downward  as  we  get  to  the  one  rad  level.  This  would  imply  that  there 
was  a threshold  or  cutoff,  a claim  which  has  often  been  made  but  for 
which  there  is  no  good  supporting  data  at  all.  If  the  curve  looks  like 
B,  which  you  see  continues  as  a straight  line,  then  of  course  the  linear 
extrapolation  will  give  a correct  estimate.  Finally,  if  the  curve 
flattens  off  as  in  C,  as  it  gets  down  to  the  one  rad  range,  this  is  from 
the  public  health  standpoint,  the  worst  possible  case.  If  this  happens 
then  the  extrapolative  estimates  can  seriously  underestimate  the  actual 
risks  in  the  one  jrad  range.  Now  we  will  be  able  to  settle  this  question 
when  We  see  the  curves  for  the  dosage  response  a little  later.  You've 
just  seen  the  theories,  anu  when  I show  you  the  facts  it  will  be  easy  to 
see  wtfich  theory  is  probably  fight. 

You  might  ask:  Why  hasn't  all  this  been  done  before?  After 

all,  the  Tri-State  survey  was  carried  but  around  1960.  While  there  are 
a number' of  reasons  for  the  long  delay  in  getting  facts  before  the 
public,  our  case  is  by  no  means  exceptional.  In  the  September  1977 
issue  of  the  Journal  of  the  National  Cancer  Institute,  there  are  3 
studies  of  breast  cancer,  all  of  which  are  based  on  data  on  exposure  in 
the  1940's  and  1950's.  One  of  the  reasons  for  adversary  science  hearings 
is  to  try  to  cut  the  length  of  time  it  takes  to  give  the  public  the 
facts  about  environmental  hazards.  If  I waited  to  publish  what  I will 
be  talking  about  today,  it  would  be  at  least  a year  or  two  before  the 
information  was  in  print. 

However,  not  all  delay  can  be  blamed  on  the  communication 
process.  Sometimes  we  just  don't  know  how  to  do  a good  analysis  the 
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first  time  we  see  the  data.  We  have  to  learn  from  the  data  as  we  go. 

This  was  what  happened  both  in  our  study  of  the  Tri-State  data  and  in 
Mancuso's  study  of  the  Hanford  data.  In  both  cases  it  was  necessary  to 
develop  from  scratch  new  analytic,  biostatistical  technology  that  could 
cope  with  the  data.  Existing  technology  was  inadequate  for  the  purpose. 
There  have  been  serious  technical  difficulties  which  made  it  hard  to 
develop  a good  dosage  response  curve  for  the  one  rad  range  in  the  past. 

Now  I think  these  difficulties  are  being  overcome. 

I won't  attempt  to  go  into  these  technical  difficulties  at 
this  point,  because  these  technicalities  are  not  really  important.  The. 
general  problem,  however,  can  be  seen  very  easily.  The  response  we 
focused  on,  leukemia,  is  a very  rare  disease.  Therefore  you  need  an 
enormous  population  base  followed  for  a fairly  long  period'in  order  to 
get  a sufficient  number  of  leukemia  cases  to  have  a good  analysis.  In 
this  instance  we  have  approximately  two  thousand  leukemia  cases  available 
for  study.  This  is,  relatively  speaking,  a very  large  series.  And  we 
also  need  a good  comparison  or  control  group.  In  the  Tri  State  Survey, 
the  comparison  group  consists  of  a genuine  random  sample,  of  the  population 
base,  something  that  is  very  rare  in  epidemiology.  The  sample  was  taken 
at  the  same  time  in  the  same  area  and  with  the  same  technology  as  the 
leukemia  survey. 

This  study  is  one  of  the  few  epidemiological  studies  that  was 
done  "double-blind".  In  other  words,  persons  being  interviewed  did  not 
know  that  they  were  being  interviewed  about  leukemia  and  the  persons 
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doing  the  interviewing  did  not  know  whether  they  were  interviewing  a 
person  for  the  random  sample  or  the  controls.  The  key  questions  that 
might  have  helped  the  interviewer  to  guess  the  status  of  the  household 
were  kept  to  the  end  of  the  schedule.  There  are  few  surveys  conducted 
today  which  are  nearly  as  good  as  this  one.  That  this  study  was  so  many 
years  ahead  of  it*s  time  is  due  to  the  foresight  and  competence  of  Dr. 
Abraham  Lilienfeld  who  conceived  it  and  set  it  up.  So  we  are  starting 
with  the  best  data  of  its  kind  that  is  currently  available. 

Here  is  an  example  of  the  data  that  comes  out  of  the  Tri-State 
survey.  In  the  slide  you  see  Table  2.  (Slide  2«Table  2 of  JAMA  paper) 

We  will  see  Table  1 in  a moment.  This  slide  gives  the  observed  and 
expected  counts  in  the  children  aged  1-4  years.  So  let  me  take  a little 

i 

time  to  tell  you  what  the  numbers  in  this  simple  table  mean,  because  you 
will  be  seeing  more  complicated  tables  like  it.  There  are  two  series 
shown,  one  marked  " leukemia"  and  one  marked  ,rno  leukemia".  The  "no 
leukemia"  children  are  from  the  random  sample  controls  that  are  used  in 
this  survey  as  representatives  of  the  general  population.  Now  there 

t 

are  two  categories  for  the  indicator  disease:  No  and  Yes.  This  means 

"no  indicator  disease"  or,  "yes,  an  indicator  disease  was  reported". 

In  other  words,  where  there  is  a yes  answer,  the  child  had  one  or  more 
of  the  following  childhood  diseases:  Asthma,  urticaria,  eczema,  pneumonia, 

dysentery,  or  rheumatic  fever. 

The  numbers  shown  as  observed  numbers  are  the  actual  counts 
for  the  children  in  the  Tri-State  leukemia  data.  For  instance,  there 
were  27  cases  observed  in  the  interviews  of  leukemia  households  where 
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there  was  no  report  of  an  indicator  disease  and  only  three  where  such  a 
disease  was  reported.  What  we  are  looking  at  in  this  table  is  the 
children  where  there  was  no  report  of  an  x-ray  exposure  to  either  parent 
or  to  the  child.  The  numbers  called  "expected",  which  you  see  directly 
below  the  27  as  27.7,  are  the  numbers  predicted  by  the  mathematical 
model  which  describes  how  the  Tri -State  survey  was  carried  out  and  what 
the  various  risks  of  diseases  are.  The  model  simply  gives  in  mathematical 
language  an  accurate  description  of  what  went  on  in  the  Tri-State  survey. 
Since  there  is  no  radiation  reported  here  the  model  does  not  involve 
radiation  hazards. 

We  can  now  whether  the  model  fits  the  facts.  To  do  this  we 
compare  observed  and  expected.  What  you  can  see  very  clearly  from  this 
table  is  that  the  observations  and  the  expectations  are  very  similar. 

Therefore  we  can  say  the  theory  fits  the  facts.  If  we  want  to  get 
fussy,  we  can  calculate  a goodness-of-fit  statistic  by  subtracting 
observations  from  expectations,  squaring  them  and  dividing  by  the  expectation. 
This  summary  statistic  is  called  "Chi-square".  It  isn't  important  to 
go  into  what  this  is  all  about,  it's  a technical  aspect.  What  matters 
is  that  if  the  number  turns  out  to  be  relatively  small,  the  fi-t  is  good. 

This  objectively  confirms  the  impressions  we  get  by  simply  looking  at 
the  data. 

You  might  wonder  "Why  are  you  looking  at  all  those  other 
childhood  diseases  when  you  are  mainly  concerned  with  the  risk  of  leukemia 
from  radiation  in  the  one  rad  range?"  The  answer  involves  a basic 
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scientific  problea  that  underlies  most  of  the  technical  problems  here. 
The  problea  is:  Among  in  the  leukemia  cases  there  will  be  some  cases 
that  are  produced  by  the  radiation.  But  there  are  going  to  be  many 
other  cases  that  are  produced  by  extraneous  factors  in  the  environment ~- 
possibly  background  radiation,  possibly  chemical  exposures,  or  possibly 
still  other  variables.  We  would  like  to  have  some  way  to  distinguish 
those  cases  which  are  due  to  the  radiation  from  those  cases  which  are 
not.  Unfortunately,  we  can't  exactly  do  this.  What  we  can  do  is  take  a 
step  in  this  direction  by  finding  other  diseases  with  the  sane  cause. 

The  breakthrough  here  came  when  we  found  some  clues  that  the  radiation 
produced  both  leukeaia  and  the  indicator  diseases. 

What  this  means  in  practice  is  that  if  we  focused  our  attention 
on  the  relatively  small  number  of  persons  who  had  reports  of  certain 
other  diseases  as  well  as  leukemia,  then  the  cases  we  were  looking  at 
were  auch  more  likely  to^be  produced  by  the  radiation  than  those  in  the 
rest  of  the  series.  In  other  words,  this  provided  an  enriched  series 
where,  in  a probability  sense  (and  I emphasize  only  in  a probability 
sense),  we  are  dealing  with  persons  who  were  more  likely  to  have  had 
their  leukemia  produced  by  the  diagnostic  radiation.  In  the  remainder 
of  the  series,  the  cases  would  be  relatively  more  likely  to  have  their 
leukemia  produced  by  other  factors. 

As  far  as  the  general  public  is  concerned  I don't  think  it  is 
difficult  for  anyone  to  see  this  point:  If  radiation  produces  leukemia 

and  certain  childhood  diseases,  then  we  are  going  to  be  able  to 
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see  the  effects  of  radiation  most  clearly  if  we  look  in  a series  where 
the  individuals  were  given  diagnostic  radiation  and  where  there  was  a 
report  of  the  childhood  diseases  as  well  as  the  leukemia. 

Now  this  is  what  we  have  done  but  to  do  it  we  had  to  develop  a 
mathematical  model.  To  show  you  what  a mathematical  model  looks  like, 
and  where  the  "expected  numbers"  come  from.  I'm  going  to  flash  another 
slide  (Slide  3~Table  1 JAMA).  It  shows  the  formal  statement  of  the 
model  in  mathematical  language.  The  mathematical  details  of  the  aglebra 
need  not  concern  us.  Whenever  there  are  questions  about  algebraic 
operations,  these  are  always  resolvable  in  principle  (and  usually  in 
practice)  simply  by  doing  a series  of  arithmetic  computations.  In  other 
words,  this  is  not  a matter  of  opinion,  it  is  simply  a matter  of  going 
through  the  calculations.  People  can  agree  reasonably  well  when  this  is 
all  that  is  involved. 

The  details  of  the  model  are  not  particularly  important.  One 
point  to  note  is  the  distinction  between  the  basic  model  and  the  adjusted 
model.  The  first  does  not  involve  radiation  and  the  second  brings  in 

r 

the  hypothesis  about  radiation  that  we  want  to  test. 

There  are  always  technical  difficulties  with  models.  Coping 
with  their  problems  is  largely  a matter  of  experience  with  models.  We 
have  20  or  30  publications  dealing  with  mathematical  models  applied  to 
actual  cancer  situations--breast  cancer,  leukemia,  various  other  situations. 
We  know  what  we  are  doing  when  we  deal  with  models.  To  put  it  bluntly, 
not  many  other  people  can  do  this  job.  Most  mathematicians  don’t  know  enough 


928 


about  biology  and  about  cancer  to  create  this  kind  of  mathematical 
model.  Host  biologists  and  epidemiologists  don't  know  enough  about 
mathematics  to  do  it.  The  problems  that  these  folks  have  with  mathematical 
models  often  seen  insuperable  to  them.  We  know  the  problems  can  be 
overcome  because  we  have  done  this  job  successfully  many  times. 

As  far  as  the  public  is  concerned,  there  is  no  reason  to"  worry 
about  the  algebra.  Algebra  is  simply  another  language.  We  can  express 
our  ideas  in  this  language  about  as  well  as  in  verbal  language.  It's 
the  ideas  that  matter  and  not  the  language  in  which  they  are  expressed. 

The  hypothesis  which  I have  mentioned,  namely  that  radiation  can  produce' 
diseases  of  childhood  in  addition  to  leukemia,  is  something  which  we  can 
express  in  the  mathematical  language  fairly  easily.  In  the  "adjusted 
model"  at  the  bottom,  the  radiation  hypothesis  is  expressed  in  algebraic 
language. 

Now  some  people  find  it  hard  to  accept  the  notion  that  the 
same  factor  can  produce  more  than  one  disease,  something  which  tied  up 
the  cigarette-cancer  issue  for  a long  time.  Nowadays  we  know  of-many 

t 

environmental  factors  which  can  produce  a multiplicity  of  diseases. 

Again  some  folks  like  to  quibble  about  the  assumptions  of  a mathematical 
model.  But  these  quibbles  aren't  science;  There  is  a rule  in  science 
for  settling  such  matters.  It  doesn't  make  any  difference  whether  you 
express  the  results  in  a mathematical  language  or  a verbal  language,  the 
rule  is  the  same.  The  rule  goes  back  to  Galileo,  so  it  can  be  called, 
the  Galilean  rule.  It's  simply  this:  A theory  must  fit  the  facts. 


929 


The  Galilean  rule  should  be  the  primary  yardstick  for  validity 
in  any  adversary  science  hearing.  The  Galilean  rule  has  been  the  hallmark 
of  genuine  scientific  theories  since  Galileo  first  used  it  to  denolish 
the  Aristotelian  theories  of  notion.  The  nark  of  a real  scientist  is 
not  an  advanced  degree,  Ph.D.  or  M. D.  or  anything  else--  it's  strict 
adherence  to  the  Galilean  rule.  It}  radiation  controversies,  there  is 
often  a conflict  between  the  results  obtained  by  using  the  Galilean  rule 
and  those  based  on  "expert  opinions"  of  professionals.  In  principle, 
this  should  neveT  happen. 

Any  opinion  or  hypothesis  is  a theory.  If  it  is  contrary  to 

fact,  it  must  be  rejected.  So  when  a professional  opposes  fact  with 

expert  opinion,  it  is  a warning  to  the  public  that  the  professional  is 

not  speaking  as  a scientist  but  as  spokesmen  for  his  professional  interests. 

It  doesn’t  matter  whether  the  individual  is  an  engineer  or  a nuclear 

physicist,  or  a health  physicist  or  a biostatistician  or  epidemiologist 

or  anything  else.  There  should  be  no  excuse  for  deviating  from  the 

Galilean  rule  which  is  the  scientific  counterpart  of  the  adage  "Honesty 

r 

Is  the  Best  Policy1'. 

Anyone  who  adheres  strictly  to  the  Galilean  rule  that  theory 
must  fit  the  facts  is  really  serving  only  as  a spokesman  for  the  facts. 

This  is  my  position  when  I make  statements  that  are  validated  by  the 
data.  It  is  facts  and  not  my  opinions  that  determine  what  I say.  I am 
only  a spokesman  of  the  Tri-State  data.  I am  trying  to  tell  you,  the 
public,  what  the  data  has  to  say  about  the  hazards  of  radiation  in  the 
one  rad  range. 
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Docs  our  theory  fit  the  facts?  The  next  slide  (slide  4«Table 
3 JAMA)  shows  how  we  can  answer  this  question  precisely  when  we  express 
the  theory  and  the  facts  precisely,  tfe've  seen  in  the  first  slide  that 
the  basic  model  fits  the  facts  very  nicely  when  there  was  no  report  of 
radiation.  When  there  is  a report  of  radiation  to  mother  and  fetus, 
something  new  has  been  added.  The  next  slide  (Table  3)  shows  the 
situation  in  the  case  where  the  x-ray  was  delivered  to  the  mother  and 
fetus. 

Again  you  can  see  inmediately,  without  going  into  the  technicalities, 
that  the  model  that  worked  in  the  previous  slide  fails  to  fit  the  facts 
in  the  table  on  the  left.  However,  the  table  on  the  right  for  the 
"adjusted  model"  fits  quite  well.  The  table  on  the  left  assumes  there 
is  no  radiation  effect  and  we  have  to  reject  this  assumption.  The  table 
on  the  right  is  the  "adjusted  model"  where  a specific  hypothesis  about 
the  nature  of  the  Tadiation  hazard  is  used  in  the  calculations.  This 
hypothesis  is  confirmed  by  the  good  fit  to  the  facts. 

Whether  this  hypotheses  is  stated  in  plain  English  or  a mathematical 
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language,  what  the  model  assumes  is  this:  There  is  a certain  part  of 

the  population  that  is  affected  by  exposure  to  low  level  radiation  and 
the  rest  of  the  population  is  not  affected  by  the  radiation.  The  distinction 
between  the  affected  and  unaffected  group  is  that  in  the  unaffected 
gTOup  the  risks  are  the  same  as  before  (as  in  Table  2)  for  both  leukemia 
and  the  indicator  diseases.  On  the  other  hand  if  an  individual  is 
affected,  then  the  Tisks  of  the  leukemia  and  the  risks  of  the  indicator 
diseases  will  both  be  markedly  increased. 
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Now  to  get  numerical  expected  values,  you  have  to  put  numerical 
estimates  of  these  risks  into  the  equations.  They  are  called  "estimates 
of  parameters".  The  abstract  quantities  are  called  "parameters".  The 
three  parameters  here  are:  (1)  the  proportion  of  individuals  affected 

by  the  radiation,  (2)  the  relative  risk  of  the  leukemia  in  the  affected 
series  (here  the  number  taken  is  50,  which  means  that  the  risk  is  50 
times  greater  than  it  would  be  in  an  unaffected  individual)  and,  (3)  the 
relative  risk  for  the  indicator  diseases  (here  taken  as  5 which  means 
that  the  risk  is  increased  five- fold).  Now  when  we  use  this  adjusted 
model  in  the  calculations  then  we  get  the  expected  numbers  shown  under 
the  heading  "adjusted  model". 

There  is  a working  rule  called  Oceans  * Razor,  which  is  a 
medelval  name  for  the  theological  principle  "Never  multiply  entities 
without  necessity".  We  don’t  introduce  a whole  new  set  of  parameters 
unless  we  really  need  them.  Now  do  we  need  them  here?  This  we  can  see 
by  looking  at  table  3 and  the  relationship  between  observed  and  expected 
in  the  basic  model  and  then  in  the  adjusted  model.  If  we  look  at  the 

» 

situation  for  the-original  model,  we  see  that  in  the  catagory  of  indicated 
diseases  there  are  12  cases  observed  but  only  3.4  expected.  So  we  are 
seeing  a model  that  fails  to  fit  the  facts.  If  we  want  quantitative 
evidence  of  this  we  can  calculate  Chi-square  and  this  tells  us  that  the 
model  fails.  When  you  look  at  the  corresponding  entries  for  the  new  or 
adjusted  model  you  see  that  the  numbers  are  12  and  12.0.  The  numbers 
don’t  fit  perfectly  in  all  the  cells,  but  basically  what  we  have  here  is 
a model  which  does  fit  the  facts.  It  is  not  necessarily  the  only  model 
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that  will  do  this,  but  it  is  a model  that  fits  the  facts.  This  means 
that  we  have  a scientific  reason  to  prefer  the  adjusted  model  to  the 
original  model. 

In  this  way  we  confirm  the  hypothesis  of  the  model  that 
radiation  produces  genetic  damage  that  will  be  expressed  in  the  child  as 
indicator  diseases  and  leukemia. 

The  task  of  the  scientist  doesn't  stop  with  the  single  2x2 
table  of  table  3.  He  need  to  look  at  other  age  groups  or  Tadiation 
exposures  and  this  is  what  we  have  done.  For  example  in  this  particular 
body  of  data,  we  can  look  at  the  situation  for  all  of  the  age  groups  in 
the  next  table  (Slide  5*Table  4).  What  you  can  see  from  table  4 is  that 
the  observed  and  expected  values  aren't  in  perfect  agreement.  They 
should  not  be  perfect  because  there  is  always  sampling  variation.  This 
is  what  Chi-square  is  all  about.  However,  you  can  see  directly  that 
the  expected  numbers  are  similar  to  the  observations  in  all  of  the  cells 
of  Table  4.  Even  more  important,  the  expected  values  have  the  same 

\ 

patterns  as  the  observations.  In  the  radiated  group  there  are  always 

t 

more  children  where  both  indicator  diseases  and  leukemia  are  found  than 
would  be  expected  if  there  was  no  radiation  damage.  On  the  other  hand, 
in  the  data  where  there  is  no  radiation  delivered,  the  original  model 
fits  rather  well  and  is  validated  as  a description  of  the  Tri-State 
Survey  data  in  the  absence  of' radiation.  The  more  complicated  "adjusted 
model"  involving  radiation  effects  is  validated  by  data  that  does  involve 
radiation  exposures. 
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Let  me  emphasize  one  point  which  is  sure  to  come  up,  and  in  a 
way,  illustrates  the  advantages  of  having  everything  formulated  precisely 
in  a mathematical  language  as  opposed  to  informal  statements  in  a verbal 
language.  Since  its  just  about  impossible,  to  honestly  deny  that  there 
is  a strong  relationship  to  radiation  showing  in  this  data,  the  main 
line  of  defense  for  those  who  want  to  argue  that  there  is  no  radiation 
effect  is  to  claim  that  there  is  some  other  explanation.  In  technical 
terms  this  is  called  a counter-hypothesis.  The  nature  of  the  counter- 
hypothesis varies  but  the  general  idea  >rould  be  that,  yes,  there  is  a 
relationship  between  indicator  diseases  and  leukemia  but  this  comes 
because  indicator  diseases  are  in  some  sense  precursors  of  the  leukemia. 
This  is  the  kind  of  issue  which  can  tie  us  up  in  knots  if  we  donft  have 
a clear  understanding  of  what  is  going  on. 

If  you  look  at  the  series  where  there  is  no  radiation  then  you 
can  see  that  the  observations  and  the  expectations  are  in  good  agreement. 
This  particular  model  involves  the  assumption  of  independence.  Now  what 
does  that  mean?  That  means  that  we  assume  that  there  is  in  fact  no 
correlation  between  the  indicator  diseases  and  the  leukemia  in  a situation 
where  there  is  no  common  cause,  that  is  to  say  in  a situation  where 
there  is  no  radiation.  _ 

Suppose  there  really  was  a correlation  between  the  diseases 
themselves.  Then  looking  at  the  totals  in  Table  4 for  the  series  with 
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no  report  of  radiation  you  ought  to  see  more  cases  than  expected  of 
indicator  diseases  and  leukemia.  As  you  see,  there  are  less.  There  are 
7 cases  observed,  compared  with  8.5  expected.  The  counter-hypotheses 
doesn't  fit  the  facts.  If  it  was  correct,  there  should  have  been  15  or 
20  cases  instead  of  only  7.  So  the  counter  hypothesis  of  hypothetical 
correlation  is  refuted  by  the  data. 

It  is  important  not  to  get  mixed  up  in  technicalities  here. 

It  is  not  a matter  of  ruling  out  absolutely  any  and  all  counter-hypotheses. 
This  might  be  necessary  if  we  wanted  to  show  beyond  a shadow  of  a doubt 
that  the  explanation  that  we  are  offering  is  the  only  explanation. 

However,  for  a prima  facie  case,  this  is  not  necessary.  In  practice  in 
public  health,  it's  impossible.  You  can  never  really  rule  out  all 
hypotheses  that  might  be  raised  simply,  because  anyone  with  any  ingenuity 
can  always  raise  a new  one.  But  anyone  who  claimed  to  have  refuted  our 
findings  by  singly  raising  this  counter-hypothesis  would  for  practical 
purposes  be  lying  to  the  public  in  a technical  language.  Anyone  seriously 

proposing  a counter-hypothesis,  must  match  it  against  our  hypothesis  and 

r 

show  that  it  can  do  substantially  better.  Otherwise  by  Occam's  Razor 
this  single  and  straightforward  model  would  have  priority.  None  of  our 
opponents  have  done  this  so  far  and  I don't  think  we  are  going  to  see  it 
today  either. 

Without  trying  to  go  into  all  the  details  of  the  data  for  the 
mothers  who  received  radiation  prior  to  conception  or  for  the  fathers 
who  received  radiation  prior  to  conception,  I will  simply  show  you  two 
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more  slides  of  the  situation  with  the  model  and  the  data  for  these 
further  cases.  In  (Slide  6»Table  £ Data  from  Raj,  on  preconception 
radiation)  you  can  see  that  the  theory  fits  the  facts  nicely  when  we  are 
looking  at  preconception  radiation  to  the  mother,  in  this  case  a very 
purified  series  that  we  haven’t  shown  before.  Here  the  preconception 
radiation  to  the  mother  is  the  only  radiation  reported.  What  we  find  is 
that  the  data  fits  the  facts  with  parameters  which  are  not  much  different 
from  the  previous  parameters,  in  this  case  the  relative  risk  is  60  not 
50,  but  the  overlap  of  confidence  intervals  suggests  the  risks  are 
similar.  So  we  have  again  confirmed,  using  a different  body  of  data 
from  the  data  on  the  pregnancy  exposures,  that  the  radiation  is  producing 
serious  hazard. 

What  is  particularly  useful  about  this  data  on  mother’s 

preconception  exposure  is  that  it  rules  out  some  further  counter- hypo thesis 

which  haye  been  raised.  The  situation  here  is  that,  unless  you  are 

prepared  to  believe  in  sympthetic  magic,  the  only  way  in  which  radiation 

delivered  to  the  mother  prior  to  conception  can  have  an  influence  on  the 

r 

occurrence  of  leukemia  and  other  diseases  in  the  child  after  conception 
is  to  have  produced  genetic  damage  to  the  egg  cell.  This  damage  is 
transmitted  to  the  child  when  the  egg  is  fertilized  and  later  expressed 
as  leukemia.  There  is  really  no  alternative  to  a genetic  explanation 
other  than  outright  mysticism  or  obscurantism.  The  other  nice  feature 
of  this  purified  data  is  that  in  effect  the  leukemic  process  is  started 
at  conception  and  irrespective  of  the  tine  when  the  actual  .damage  occurred. 
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So  we  have,  in  effect,  synchronized  the  data  here  and  this  gives  some 
interesting  results  which  I won't  have  tine  to  go  into.  However,  again, 
let  me  emphasize  we  can  clear ly  rule  out  the  counter- hypothesis  that  the 
damage  is  not  genetic  but  some  sort  of  damage  to  cell  membranes,  or  is 
transmitted  in  some  other  way.  It  is  either  genetic  or  magic. 

Now,  the  next  slide  (Slide  7®Fathers  Preconception  Radiation) 
which  is  Table  5 shows  a corresponding  data  for  fathers  with  the  exposure 
prior  to  conception.  Again  there  is  a good  fit,  essentially  using 
similar  though  not  identical  paramaters.  The  parameter  value  is  a 
little  lower  this  time,  it's  about  25  instead  of  50  but  that's  really 
not  terribly  important.  What  is  important  is  that  a model  with  the 
notion  that  radiation  is  producing  both  the  indicator  diseases  and 
leukemia  will  give  an  adequate  description  of  what  is  going  on  in  the 
real  world.  The  numerical  values  of  parameters  of  that  model  may  be 
important  if  we  are  going  to  exploit  these  particular  parameters  in 
certain  ways,  but  this  is  not  a critical  issue  here.  It  can,  however, 
be  a big  talking  point  if  people  want  to  make  a big  fuss  about  technical 
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details  in  an  attempt  to  obscure  the  issue. 

There  has  been  some  criticism  of  our  use  of  1%  as  a parameter 
value  for  the  percent  effected  by  the  radiation.  Whether  this  parameter 
value  is  1%  or  1/10  of  one  percent  or  2%  it  does  not  change  the  fact 
that  we  have  shown  that  serious  radiation  hazards  exist.  In  practice  it 
is  difficult  to  get  a very  precise  estimate  of  these  numbers  from  any 
one  body  of  data.  What  we  must  try  to  do  is  get  more  and  more  information 
more  and  more  data,  so  we  can  gradually  narrow  down  the  estimate.  I 
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would  defend  1%  only  as  a reasonable  estimate  to  take  on  the  basis  of 
what  we  have  found  in  looking  at  all  of  the  childhood  data  and  on  some 
information  from  other  studies.  It  is  quite  possible  that  this  estimate 
would  have  to  be  revised--but  that  is  part  of  the  natural  evolutionary 
process  of  the  sciences.  As  we  learn  more,  we  do  change  our  minds  about 
parameters.  But  this  has  really  little  or  nothing  to  do  with  the  question 
as  to  whether  there  are  serious  radiation  hazards  being  produced.  The 
original  model  is  still  being  used  irrespective  of  the  parameter  values. 

So  however  you  slice  it,  those  hazards  are  there. 

Again,  let  me  emphasize,  my  job  is  to  present  a strong  prima 
facie  case  for  hazards.  I think  that  what  we  actually  have  here  is  a 
much  stronger  case,  much  better  evidence  and  much  more  conclusive  evidence 
than  just  a prima  facie  case.  But  I am  not  arguing  that  this  is  conclusive 
because  1 only  need  to  make  a prima  facie  case  for  the  hazard.  This  I 
have  done.  Now  what  you  have  seen  so  far  has  been  a test  of  the  hypothesis 
that  radiation  in  the  one  rad  range  can  produce  serious  health  effects. 

Note  that  we  are  talking,  in  this  case,  about  leukemia  in  the  child  and 
other  childhood  diseases.  These  are  the  diseases  we  have  looked  at. 

This  doesn’t  mean  these  are  the  only  diseases  the  genetic  damage  will 
produce.  I think  we  are  missing  a great  deal  of  the  health  hazard 
because,  for  example  the  children  who  have  more  serious  genetic  damage 
as  a result  of  the  radiation  are  not  going  to  make  it  all  the  way  to  age 
6 or  7 or  8 and  then  get  leukemia.  They  are  going  to  die  in  the  first 
year,  in  which  case  they  are  excluded  from  this  particular  survey.  Or 
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they  may  die  even  earlier,  and  be  counted  as  the  neonatal  deaths  or 
stillbirths.  Probably,  there  are  also  spontaneous  abortions  produced  by 
this  kind  of  genetic  damage. 

In  other  words,  we  are  seeing  only  part  of  the  problem  in  this 
particular  body  of  data  perhaps  the  "tip  of  the  icebeTg".  The  genetic 
damage  we  can*t  study  is  probably  producing  many  more  deaths  among 
children  than  the  damage  that  we  can  detect.  Therefore,  we  should  not 
permit  genetic  damage  to  workers  in  the  nuclear  plants  by  allowing  the 
exposures  in  the  one  rad  range  which  are  currently  allowed  under  the  NRC 
standards.  Let  me  go  one  step  further  and  say  flatly  I think  that  it 
should  be  an  NRC  policy  that  persons  in  the  childbearing  ages,  men  or 
women,  should  not  be  working  in  these  areas  where  there  are  these  high 
level  exposures. 

If  somebody  has  to  work  there,  it  should  at  least  be  a person 
who  is  past  the  childbearing  age,  who  is  not  going  to  put  genetic  damage 
into  future  generations.  Because  the  other  side  of  the  coin  is  that  the 
child  may  survive  despite  the  damage- -this  can  happen  according  to  our 
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model.  That  damage  will  be  expressed  in  the  next  generation  or  the 
generation  after  that.  Ne  have  put  permanent  genetic  damage  into  the 
population.  This  is  something  which  I think  we  cannot  allow.  Therefore 
the  NRC  should  set  regulations  which  essentially  exclude  persons  in  the 
childbearing  age  from  this  kind  of  exposure. 

Existing  regulations  to  the  effect  that  the  woman  who  has 
become  pregnant  should  be  warned  to  stay  away  from  radiation,  (as  she 
might  be  warned  off  cigarettes)  do  not  provide  protection.  The  workers, 
of  course  as  you  can  see,  may  be  exposed  prior  to  pregnancy  and  still 
have  the  damage.  Moreover,  when  women  are  in  early  pregnancy  they  are 
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often  not  even  aware  of  this.  So,  that  this  kind  of  regulation  is  a 
fraud  on  the  public.  We  cannot  afford  to  have  this  kind  of  paper  tiger 
or  fake  protection  for  workers  any  longer.  The  Nuclear  Regulatory 
Agency  has  to  bite  the  bullet  and  write  really  protective  regulations. 

Occasionally  in  this  talk  I will  speak  of  natters  which  are 
matters  of  opinion  rather  than  natters  of  fact.  At  this  point  you  night 
wonder:  How  does  the  x-ray  to  the  parents  actually  produce  all  these 

diseases  in  children.  I will  now  say  something  about  processes  that 
lead  to  leukemia,  about  what  happens  between  the  time  that  the  x-ray 
does  the  damage  to  DNA  and  the  tine  when  leukemia  occurs.  This  necessarily 
involves  some  speculations  that  are  not  established  by  factual  evidence. 

We  don't  know  all  there  is  to  know  about  this  process.  However,  we  have 
a fairly  good  idea  of  what  is  going  on  and  I think  it  is  important  to 
give  some  explanation,  even  a somewhat  speculative  one.  There  should  be 
no  aura  of  mystery  or  magic  as  to  why  there  is  a relationship  between 
the  exposure  to  radiation  and  the  occurrence  of  multiple  diseases. 

Whenever  one  talks  about  under  lying  mechanism  or  machinery  or 
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processes,  there  are  likely  to  be  lots  of  technicalities.  However,  the 
main  points  can  be  understood  without  going  into  these  technicalities. 

For ‘example,  we  are  concerned  with  the  damage  produced  by  the  x-ray  in 

the  structure  of  the  DNA  in  human  genetic  material.  This  is  what  I will 

mean  when  I speak  of  "genetic  damage".  We  know  that  there  has  to  be 

some  kind  of  genetic  damage  because  the  initiation  of  the  process  by  the 

x-ray  does  not  immediately  produce  leukemia.  Leukemia  takes  perhaps 

five  to  ten  years  to  develop.  Before  there  can  be  leukemia,  the  misinformation 

that  is  put  into  the  cell  by  the  x -ray  damage  has  to  be  duplicated  and 
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reduplicated  Billions  of  tines.  We  know  this  because  it  takes  a large 
white  cell  population  to  produce  the  leukenia.  This  is  not  something 
produced  by  a single  cell. 

The  initiation  of  leukemia  by  the  x-ray  is  a strictly  physical 
process.  However,  the  process  that  goes  on  between  that  point  and  the 
time  leukemia  develops  is  necessarily  a biological  process.  In  fact,  it 
is  an  evolutionary  process.  From  a mathematical  model  which  I won't 
discuss  today,  we  could  get  an  idea  of  how  misinformation  in  a cell  can 
impair  feedback  machinery  that  controls  the  white  cell  population.  It 
is  probably  the  failure  of  the  feedback  control  that  leads  to  excessive 
numbers  of  white  cells.  This  is  what  leukemia  is  all  about. 

My  main  point,  though,  is  that  the  misinformation  in  the  DNA 
produces  say  the  loss  of  an  enzyme,  and  affects  more  than  that  part  of 
the  host  defense  system  represented  by  the  white  blood  cells.  Other 
host  defense  operations  are  also  impaired  or  rendered  less  efficient  by 
this  damage.  The  same  break-point  in  the  DNA  that  is  responsible  for 
producing  the  leukemia,  can  be  responsible  for  producing  various  other 
diseases  as  well. 

The  technical  language  used  in  talking  about  this  kind  of 
genetic  effect  is,  I think,  very  confusing,  not  just  to  the  public  but 
to  the  people  who  use  the  language.  It's  based  on  outmoded  ideas  and 
nis concept ions.  Unfortunately  the  obsolete  notions  are  built  right  into 
the  technical  language  and  therefore  I won't  use  this  language  at  all. 

So  let  us  speak  in  plain  English  about  the  implications  of  the 
degradation  of  DNA  by  x-ray  that  I have  just  described.  The  first 
inportant  point  that  it  does  not  take  a very  great  amount  of  x-ray  to 


produce  the  kind  of  genetic  damage  that  will  eventually  lead  to  leukemia 
or  other  diseases.  All  that  is  involved  in  initiating  the  process  is 
disruption  of  the  delicate  chemical  structure  of  the  DMA  and  relatively 
low  levels  of  energy  will  suffice  to  do  this. 

While  I'n  at  it,  I might  as  well  clarify  a point,  about  the 
background  levels  to  which  all  of  us  are  exposed  at  all  times.  These  are 
orders  of  magnitude  lower  than  what  I am  calling  low  levels  of  ionizing 
radiation,  but  they  still  can  produce  damage  to  the  DNA.  Indeed,  radiation- 
induced  mutations  are  important  in  the  evolutionary  process. 

At  these  very  low  levels  to  which  biological  organisms  have 

always  been  exposed,  we  would  expect  that  the  evolutionary  process  would 

develop  a compensating  repair  machinery  for  these  levels.  However,  this 

machinery  could  not  be  expected  to  cope  with  the  much  higher  levels  of 

radiation  that  have  resulted  from  advances  in  technology.  Hence  the  most 

serious  damage  to  human  genetic  material  has  occurred  in  this  century  as 

a result  of  technologies  involving  ionizing  radiation.  This  is  the 

damage  that  is  of  greatest  concern  in  the  public  health  sense  and  this 
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is  precisely  the  damage  we  are  talking  about,  the  damage  in  the  one  rad 
range.  This  is  the  heart  of  the  problem. 

Let  me  add  a word  about  higher  levels  of  Tadiation.  Three 
papers  have  just  appeared  in  the  Journal  of  the  National  Cancer  Institute 
which  show  what  happens  with  exposures  in  the  range  between  100  rads  and 
1000  rads.  The  curves  show  that  up  to  about  350  rads  there  is  an  increasing 
risk  of  breast  cancer  but  at  a still  higher  dose  the  risk  may  actually 
go  down.  The  reason  for  this  is  that  heavy  damage  to  the  DNA  produces  a 
cell  which  is  not  reproduct ively  competitive.  Roughly  speaking,  you 
could  say  that  the  breast  cancer  was  "caused”  and  "cured"  at  the  same 
time. 

If  you  can  see  this  one  point,  that  the  limiting  factors  are 
different  in  different  dosage  ranges--then  you  can  see  why  we  can't 
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expect  to  learn  too  much  about  what  happens  in  the  one  rad  range  by 
looking  at  data  on  dosages  outside  this  range.  Estimates  obtained  by 
extrapolating  on  a straight  line  assumption  from  data  at  high  levels  of 
exposure  are  dubious.  The  linear  assumption  breaks  down  within  the  high 
dosage  range  so  it  can  hardly  be  expected  to  be  meaningful  in  an  order 
of  magnitude  below  this  range.  So  the  only  way  we  can  really  tell  what 
is  going  on  in  the  one  rad  range  is  to  look  and  see  what  happens  to 
human  beings  exposed  in  this  range  and  that ' s exactly  what  we  are  doing 
now. 

Now  let  me  come  back  to  the  data  that  we  have  on  the  adults 
because  this  is  new  and  I think  especially  important  to  our  consideration 
of  worker  protection.  Everything  that  we  do  has  risks  and  benefits. 
Therefore  when  I suggest  regulations  prohibiting  the  employment  of  the 
individuals  of  childbearing  ages  in  these  hazardous  situations,  the 
price  that  would  have  to  be  paid  would  presumably  be  to  expose  persons 
over  childbearing  ages  to  this  radiation.  From  my  conversations  with 
others  it  seems  morally  more  acceptable  for  older  persons  to  be  employed, 
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if  they  are  told  the  risk, and  get  hazard  pay,  and  guaranteed  medical 
care.  Although  they  may  be  creating  problems  for  themselves,  they  will 
not  be  creating  problems  for  future  generations.  Now  I want  to  look  at 
the  hazards  to  the  persons  themselves  exposed  to  low  levels  of  ionizing 
radiation  in  the  one  rad  range.  We  will  also  be  looking  at  the  risks  of 
leukemia  and  at  some  heart  diseases  that  are  going  to  play  the  role 
previously  played  by  the  indicator  diseases  In  the  childhood  studies. 

The  data  is  still  from  the  Tri-State  survey,  but  now  we  are 
looking  at  a somewhat  different  kind  of  leukemia.  We  are  looking  at  the 
kind  of  leukemia  that  is  common  in  adults,  at  non- lymphatic  leukemia. 

We  will  be  looking  at  men  because  previous  analyses  have  shown  that  they 
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have  the  clearest  risks.  Since  we  want  to  look  into  the  dwta  for  the 
adults  at  th^se  very  low  levels  of  radiation  using  a new  technology,  we 
want  to  start  with  the  simplest  situation  we  can.  But  it  should  not  be 
assumed  that  because  we  are  not  reporting  other  risks  that  they  don’t 
exist.  We  are  reporting  on  the  risks  that  we  have  looked  at  first  and 
where  we  found  clearcut  Initial  results. 

As  far  as  the  nature  of  the  data  tables  and  the  mathematical 
model  goes,  although  there  are  some  minor  differences  in  the  adults, 
they  are  a rather  technical  in  nature,  and  I will  not  go  into  them  in 
detail.  The  general  appearance  of  the  data  and  the  general  fit  of  the 
model  in  the  adults  is  very  much  like  it  is  in  children  although  the 
parameters  are  somewhat  different.  For  evidence  that  the  theory  fits 
the  facts  I will  show  the  next  table,  (Table  7«Slide  8 Data  for  Adults 
Latest  Obs.  Exp.)  in  which  you  can  see  we  have  the  data  for  the  men  in  3 
age  groups  and  at  various  dosage  levels,  in  terras  of  the  estimated 
number  of  rads  delivered  to  individuals. 

Now  I have  not  dealt  with  the  x-ray  dosages  in  the  children. 
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Exposure  in  the  children  were  reported  as  yes  or  no.  In  the  adults  we 
ate  dealing  with  dosages.  Anytime  you  deal  with  dosages  in  radiation 
you  open  a can  of  worms. 

You  can  hassle  about  the  dosimetry  forever.  For  instance 
should  you  calculate  the  dosages  in  rads  or  reas?  You  can  make  a big 
confusing,  utterly  unintelligible  discussion  of  the  whole  matter  and 
completely  cloud  the  issue.  This  happened  to  me  in  dealing  with  the 
mammography  issue  where  I reported  to  the  National  Cancer  Institute 
staff  in  Silver  Springs  in  the  spring  of  1976,  on  the  hazards  of  this  x- 
ray.  We  wasted  maybe  an  hour  discussing  the  dosimetry  for  the  masmogTaphy 
and  whether  the  2 rad  dose  that  we  had  used  in  our  calculations  was 
appropriate.  It  turned  out  that  no  one  was  really  aTguing  that 
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this  dosage  estimate  was  inappropriate.  The  experts  were  arguing  about 
all  the  technicalities  of  what  the  two  rads  might  mean  or  might  not 
mean.  I think  that  the  discussion  of  dosimetry  and  the  material  presented 
earlier  will  hopefully  bypass  this  kind  of  confusion. 

So  what  1 will  do  is  to  say  what  we  did  and  what  numerical 
values aTe  used.  In  this  particular  situation,  whatever  values  can  be 
faulted.  However,  if  somebody  else  thinks  they  have  a better  set  of 
values,  the  logical  thing  to  do  is  to  change  the  parameters  and  redo  our 
work.  What  this  will  tend  to  do  is  to  slide  the  curves  down  the  X-axis 
or  move  them  along  down  the  Y-axis.  It  will  not  greatly  change  the 
shape  of  the  curves- -which  is  what  is  important  here. 

What  we  did  was  use  the  formula  shown  in  the  next  slide. 

(Slide  9»  Formula,  new,  Rzepka  material).  We  are  not  really  relying  on 

the  particular  formula  for  the  validation  of  the  findings.  We  have  a 

validation  from  the  data  itself.  If  we  are  using  worthless  estimates, 

then  what  will  happen  is  the  effects  will  all  wash  out,  and  we  will  be 

left  with  flat  curves.  In  other  words,  there  won’t  be  any  dosage  response 
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curve  at  all.  So  when  we  find  dosage  response  curves,  they  are  self- 
validating. This  is  how  questions  about  dosimetry  should  be  answered. 

Does  the  theory  fit  the  facts?  All  this  hassling  over  personal  opinions 
about  this  or  that  dosimetry  procedure  is  a waste  of  time,  in  my  view. 

The  next  table,  Table  7,  (Slide  10»Slide  8)  shows  the  adult 
data  and  you  can  see  that  it  fits  the  facts  nicely  just  like  the  previous 
data.  The  model,  which  is  in  many  respects  is  very  similar,  has  quite 
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different  parameters.  We  are  now  talking  about  a proportion  affected 
which  is  of  the  order  of  5%  rather  than  1%.  He  are  talking  about  relative 
risks  which  are  very  much  lower,  of  the  OTder,  for  instance  of  about  10 
instead  of  50  foT  the  relative  risk  of  leukemia  and  3 instead  of  5 for 
the  relative  risk  of  heart  disease.  Again,  let  me  remind  you  that  the 
role  of  the  other  diseases  used  in  this  analyses  is  to  allow  us  to  make 
some  better  separation  between  those  cases  of  leukemia  which  are  produced 
by  the  radiation  and  cases  of  leukemia  which  are  produced  by  other 
factors.  In  the  adults,  this  problem  is  even  more  difficult  than  in  the 
children. 

Now  the  tables  that  you  have  seen  so  far  maybe  somewhat  confusing. 
They  really  just  show  you  that  the  theory  fits  the  facts.  We  can  use  the 
validated  theory  to  get  somewhat  more  of  an  idea  what  relative  risks 
are,  what  the  proportion  affected  are,  and  the  magnitude  of  the  radiation 
hazard.  But  now. I can  show  something  which  makes  it  a little  easier  to 
see  directly  how  the  radiation  hazard  at  low  dosage  levels  affects  the 
person  exposed.  Using  the  same  data  that  I have  just  shown  we  can' now 
go  ahead  and  construct  a dosage  response  curve. 

This  is  shown  in  the  next  slide  which  is  Figure  1.  (Slide  11» 
Conf.  Intervals)  What  you  can  see  on  the  Y axis  of  Figure  1 are  95% 
confidence  intervals  on  the  proportion  affected  for  the  oldest  age  group 
in  the  series,  that's  the  men  over  65.  The  X-axis  shows  the  dosages 
calculated  from  the  formula  that  I have  just  shown. 
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What  you  are  looking  at  is  something  which  has  never  been  seen 
before,  it  is  a new  result.  And  it  is  the  first  dosage  response  curve 
in  the  one  rad  range  for  leukemia  in  adults.  It  is  an  example  of  what 
can  be  gotten  out  of  the  mathematical  model  as  you  go  further  and  further 
into  the  analysis.  We  didn't  even  have  confidence  intervals  in  the  first 
paper  reported  on  children--but  that  was  the  first  paper.  We  now  have 
the  dosage  response  curve  complete  with  confidence  intervals.  We  are 
now  able  to  get  a direct  estimate  of  the  doubling  dose  for  leukemia  from 
this  data.  We  can  put  confidence  intervals  on  this  estimate.  So  a 
mathematical  model  as  essentially  an  instrument  like  a telescope  or 
microscope.  It  allows  you  to  see  deeper  into  the  data  than  would  otherwise 
be  possible.  ^ 

This  is  the  whole  point  in  doing  the  mathematics.  It's  not 
for  window-dressing,  it's  not  for  show,  it's  not  to  play  games,  it's  to 
get  a better  look.  Unfortunately  mathematics  is  not  always  used  this 
way.  It's  often  used  for  window-dressing,  as  in  the  Rasraussmn  Report. 

It  isn't  the  mathematical  language  per  se  that  matters,  it's  the  way 
that  you  use  it.  You  can  use  mathematics  as  a natural  language  for 
describing  what  is  going  on  in  the  world  or  as  an  abstract  language  for 
playing  games.  It  is  very  often  used  for  the  latter  purpose,  in  critiques 
and  in  ERDA  reports.  Used  this  way,  mathematics  is  merely  another  language 
that  can  be  used  to  lie  to  the  public. 
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Getting  back  to  the  dosage  response  curve  itself,  I think 
there  are  a few  things  you  can  see  right  away  but  let  me  point  then  out 
just  for  clarity.  First  you  will  notice  that  the  curve  doesn't  look 
very  linear.  It  starts  with  a relatively  low  slope  and  then  seems  to  go 
up  faster.  You  will  notice  that  when  it  gets  up  higher  it  is  getting 
outside  the  one  rad  range. 

The  shape  of  the  curve  here  is  not  something  which  is  forced 
into  the  data  by  any  assumption  such  as  a linear  assunption.  The  curve 
can  go  anywhere  it  wants  to.  As  you  will  see,  it  occasionally  goes  down 
slightly,  but  usually  goes  up.  When  you  look  at  the  confidence  intervals 
you  can  see  quite  clearly  that  it  tends  to  go  up.  You  can  see  the  lower 
limits  of  some  of  the  confidence  intervals  are  above  the  upper  limits  of 
other  confidence  intervals.  There  is  no  question  that  there  is  a positive 
slope  but  the  curve  of  the  slope  seems  to  be  changing  rather  than  constant. 

When  I started,  I said  that  the  critical  question  that  we 
would  try  to  answer  would  be:  What  happens  to  the  dosage  response  curve 

as  you  get  down  into  the  one  rad  ranget  Does  the  curve  suddenly  drop 

r 

off,  does  it  go  down  very  shaTply?  Let  me  refresh  you  memory  of  that 

slide.  (Slide  ll*Slide  1)  Those  were  the  theories.  Now  you  have  seen 

the  facts.  The  dosage  response  intervals  don't  entirely  distinguish  ^ 

between  a straight  line  and  other  increasing  curves,  but  we  can  certainly 

rule  out  the  possibility  that  the  curve  drops  down  to  tero  at  any  point. 

So  the  notion  that  there  is  threshold  is  flatly  ruled  out. 
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This  is  very  important.  The  notion  that  below  some  so-called 
"threshold  dose",  radiation  becomes  harmless  is  clearly  contrary  to  the 
facts.  (Slide  13«Slide  11)  The  technologists  who  have  often  nade  this 
claim  have  jeopardized  the  lives  of  hundreds  of  thousands  of  Americans 
and  the  health  of  their  children  by  insisting  on  this  self-serving  myth. 

The  myth  "justified"  the  promiscuous  use  of  radiation  at  the  dosages  at 
the  one  rad  range.  Those  who  asserted  this  myth  "in  the  name  of  science" 
were  lying  to  the  American  public. 

In  the  next  slide  (Slide  14*Doubling  Dose)  which  is  Figure  2, 
you  can  see  how  the  use  of  the  mathematical  model  can  be  extended  even 
further,  in  this  case  to  an  estimate  of  the  doubling  dose.  What  you  see 

is  the  plot  of  the  values  of  Chi-square  on  the  Y axis  against  the  estimate 

) 

of  the  doubling  dose  which  is  on  the  X axis.  The  minimum  of  this  curve, 

which  you  can  see  is  around  5 rads,  provides  an  estimate  of  the  doubling 

dose.  Again  we  can  get  confidence  intervals  on  this  estimate.  However 

I don't  want  to  go  into  this  in  any  depth.  There  are  a lot  of  technicalities 

involved  and  also  I have  some  personal  reservations  about  the  use  of  this 

r 

doubling  dose  for  high  exposures. 

My  main  reason  for  making  this  estimate  was  as  a check  on  the 
work  reported  by  Hancuso,  Stewart,  and  Kneale.  The  estimates  of  Mancuso, 
Stewart  and  Kneale  were  well  below  outs,  a little  less  than  one  rad.  An 
Updated  analysis  gives  3.6  rads  which  is  now  in  good  agreement  with  our 
estimate. 
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The  estimates  that  come  from  of  the  BEIR  report  using  linear 
extrapolation  range  from  say  25  to  50  rads  to  100  rads.  They  are  far 
above  ours.  What  this  slide  indicates  is  that  the  hazards  in  the  one  rad 
range  are  an  order  of  magnitude  worse  than  the  estimates  obtained  by  the 
linear  extrapolation.  In  other  words,  the  difference  between  5 rads  and 
SO  rads  in  the  doubling  dose  estimate  shows  that  use  of  the  BEIR  estimates 
to  set  so-called  "safe11  dosages  does  not  protect  the  public  or  workers. 
That’s  why  we  must  cut  these  dosage  levels  by  at  least  a factor  of  10. 

I would  hope  that  by  showing  you  this  factual  evidence,  all  of 
these  tables  and  graphs  and  pictures,  I have  not  confused  you.  What  all 
this  boils  down  to  is  one  simple  argument:  Suppose  we  take  as  a working 

hypothesis  that  there  is  a serious  radiation  hazard  at  low  levels  of 
ionizing  radiation.  Suppose  that  the  x-ray  produces  damage  to  the  DNA 
that  will  be  expressed  in  the  child  later  as  leukemia  and  childhood 
diseases  or  in  the  individual  himself  as  leukemia  and  heart  disease. 

Then  we  can  explain  quite  adequately  and  precisely  the  data  actually 
found  in  the  Tri-State  Survey.  The  hypothesis  fits  the  fact.  However, 
we  cannot  explain  this  data  without  assuming  some  kind  of  serious  radiation 
hazard. 

There  could  be  some  legitimate  argument  about  whether  the 
parameters  are  exactly  right.  There  can  be  counter  hypotheses  about  the 
underlying  mechanism  that  explains  how  x-ray  damage  to  DNA  can  eventually 
produce  leukemia  and  the  other  diseases.  This  is  really  irrelevant.  The 
main  point  is  that  without  a radiation  hazard  hypothesis  you  can't 
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explain  this  data.  With  that  hypothesis  you  can.  Note  also,  this  is 
not  data  on  a couple  hundred  rats  given  a very  high  dose  of  saccharin. 

We  aTe  talking  about  data  on  about  13  all  lion  human  beings,  exposed  to 
diagnostic  radiation  In  the  one  rad  range.  We  are  talking  about  excellent 
scientific  data,  really  the  best  of  its  kind.  We  are  talking  about  a 
careful  scientific  analysis  not  just  a casual  look  at  the  data.  We  cone 
out  with  the  conclusion  that  there  are  very  serious  human  health  hazards 
in  the  one  rad  range.  This  is  much  stronger  than  a prima  facie  case, 
but  I am  saying  that  .it  is  at  least  a prima  facie  case  for  this  hazard. 

That  means  that  we  have  got  to  stop  looking  at  dosages  under  5 
rads  per  year  as  harmless,  as  -something  we  can  tolerate.  It  doesn't 
matter  now  whether  we  are  talking  about  workers  in  the  nucleaT  industry, 
or  persons  who  are  getting  diagnostic  x-ray,  such  as  CAT  scans.  It 
doesn't  matter  now  exactly  what  kind  of  radiation  technology  is  producing 
the  hazard,  the  point  is  the  hazard  is  there.  We  have  got  to  do  something 
about  it  unless  we  are  willing  to  give  all  our  children  and  our  children's 
Children  a curse  that  will  go  on  for  generations  and  generations. 

Now  I think  that  the  data  that  I have  presented  represents  a 
prima  facie  case.  If  my  opponent  wants  to  argue  this  point,  he  has  to 
do  more  than  say  this  or  that  is  wrong.  It  is  up  to  my  opponent  to 
show  that  there  Is  any  other  way  to  explain  this  data  without  assuming 
that  there  is  a very  serious  radiation  hazard  in  the  one  rad  range.  He 
has  to  present  an  argument  which  would  justify  the  claim  that  there  is 
no  serious  radiation  hazard  in  this  range  and  that  it  is  safe  to  leave 
the  level  at  5 rads  per  year  for  nuclear  workers.  I don't  think  he  can 
do  this. 
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INTRODUCTION 

At  the  June  17  hearing  of  the  Committee  on  Commerce,  Science 
and  Transportation  chaired  by  Senator  Adlai  Stevenson  III,  Dr.  Irwin 
Bross  made  the  following  statement  in  the  course  of  testimony  on  major 
new  findings  in  radiation  hazards  in  the  "one  rad  range"  (100  millirads 
to  10  rads) : 

"These  major  scientific  achievements  in  the  past  year  might 
seem  to  deserve  a Nobel  Prize,  but,  in  point  of  fact,  in  both  cases  the 
reward  was  a cutoff  in  the  funding  of  the  research  by  angry  radiation 
technologists  at  ERDA  and  angry  radiologists  at  NCI." 

The  matter  came  up  in  cross-examination  as  follows: 

"Senator  Stevenson:  Now,  you  said  that  funding,  your  funding, 

was  cut  off  by  angry  radiation  technologists  at  ERDA. 

Dr.  Bross:  No.  At  NCI.  Both  of  these  programs  had  their 

funding  cut  off.  Mancuso  was  supported  by  ERDA,  and  ERDA  cut  his  funding. 
And  right  in  the  middle  of  some  very  important  findings,  too. 

Our  funding  is  from  National  Cancer  Institute,  on  a program 
which  I was  renewing,  which  I had  for  nine  years.  And  that  is  a different 
source  of  support. 

Senator  Stevenson:  Those  are  serious  allegations  against 

those  two  agencies.  Can  you  amplify  your  comments? 

Dr.  Bross:  Senator,  I would  be  glad  to  do  that  at  length,  but 

I do  not  feel  my  personal  problems  should  interfere  with  my  other  testimony, 
because  I am  here  to  testify  on  behalf  of  the  public  health,  and  not  my 
own  interest.  And  so  I would  be  glad  to  talk  about  that  to  anyone  who 
would  talk  to  me.  But  if  I would... 


953 


Senator  Stevenson:  But  these  are  serious  allegations  against 

those  two  agencies.  In  terms  of  them,  they  ought  to  be  substantiated. 

We  do  not  have  to  go  into  it  now. 

Dr.  Bross:  I believe  I could  present  you  with  the  factual 

information  on  this  to  substantiate  both  of  the  charges,  both  for  ERDA 
and  for  NCI. 

Senator  Stevenson:  All  right.  I would  like  to  follow  up  on 

that  account,  and  also  with  some  additional  questions  in  writing.  We 
are  running  out  of  time  now." 

The  following  statement  was  prepared  in  response  to  Senator 
Stevenson's  request.  Insofar  as  possible,  it  is  restricted  to  statements 
for  which  there  is  documentary  evidence,  where  factual  backup  is  available 
even  if  it  is  not  cited,  or  where  there  is  an  eye-witness  testimony 
(concerning  the  site  visit).  Because  of  this  restriction,  this  response 
will  deal  more  fully  with  the  NCI  peer  review  process  than  the  ERDA 
review.  Dr.  Bross  attempted  to  obtain  documentary  evidence  for  the 
Mancuso  decision  from  ERDA  under  the  Freedom  of  Information  Act  but  with 


limited  success. 
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matters  of  record 

While  the  original  statement  in  the  June  17  testimony  is 
correct  as  it  stands,  it  is  a somewhat  informal  way  of  making  a serious 
charge  against  two  federal  agencies,  ERDA  and  NCT.  Therefore  a more 
formal  restatement  of  the  charges  seems  appropriate.  Since  there  are 
components  of  the  original  statement  which  are  matters  of  record,  these 
will  be  dealt  with  first  so  that  the  restatement  of  the  charge  can  be  as 
brief  as  possible. 

It  is  a matter  of  record  that  the  requests  of  the  principal 

investigators  of  the  two  research  teams  that  were  carrying  out  these 

studies  on  the  hazards  of  low  levels  of  ionizing  radiation  for  funds  to 

continue  this  research  were  disapproved.  ERDA  has  already  cut  off  the 

Mancuso  funding  and  the  NCI  has  disapproved  renewal  of  the  Bross  program 

in  September  1978.  Again,  it  is  a matter  of  record  that  the  scientific 

findings  of  both  studies,  independent  hut  mutually  collaborative,  indicate 

that  the  health  hazards  in  the  one  rad  range,  determined  from  data  on 

humans  actually  exposed  to  this  level  of  nuclear  or  diagnostic  radiation, 

are  far  more  serious  than  had  previously  been  estimated.  They  are 

orders  of  magnitude  worse  than  the  estimates  by  linear  extrapolation 

* 

from  high  dosage  levels  presented  in  the  BEIR  report  , long  the  basis 
for  regulatory  policy. 

It  is  again  a matter  of  record  that  the  disapproval  of  both 
funding  requests  involved  use  of  the  machinery  of  what  is  called  "peer 
review".  The  procedures  used  by  ERDA  differ  in  detail  from  those  used 
by  the  NCI,  but  the  essential  characteristics  of  the  peer  review  process 

♦BEIR  report:  The  Effect  on  Population  of  Exposures  to  Low  Levels  of 

Ionizing  Radiation.  National  Academy  of  Science,  1972. 
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is  the  sane  in  both  cases.  The  decision-making  involves  a small  number 
of  professionals  chosen  by  the  agency.  Decisions  are  made  in  secret  and 
reporting  of  the  results  is  anonymous.  There  is  no  appeal  under  ordinary 
circumstances.  The  decision-makers  have  no  accountability  to  the  public 
but  are  accountable  to  the  agency  in  the  sense  that  their  reports  go  to 
the  agency.  The  closed  character  of  the  peer  review  process  reflects 
the  philosophy  that  decisions  on  professional  matters  should  be  made  by 
professionals  and  the  public  should  be  excluded.  With  minor  variations 
similar  procedures  are  used  in  decision-making  by  all  of  the  "Big  Science1' 
federal  agencies  that  have  multi-mi 11 ion- dollar  budgets.  The  crux  of 
the  issue  here  is  the  way  in  which  the  peer  review  machinery  was  used  in 
the  decisions  to  cut  off  funds. 

Finally  it  is  a matter  of  record  that  the  peer  review  process 
in  each  instance  was  primarily  focused  on  a specific  scientific  report. 

The  ERDA  decision  concerned  the  study  of  deaths  among  the  workers  at  the 
Hanford  Reprocessing  plant  by  Mancuso,  Stewart  and  Kneale.  This  material 
will  shortly  appear  in  Health  Physics  (Exhibit  1).  The  NCI  decision  was 
somewhat  broader,  but  again  the  focus  was  on  the  study  of  genetic 
damage  from  diagnostic  X-ray  by  Bross  and  Natarajan  that  appeared  in  the 
Journal  of  the  American  Medical  Association  on  May  30,  1977  (Exhibit  2) . 
The  somewhat  unusual  circumstances  that  make  the  materials  at  issue 
readily  available  to  the  public  also  serve  to  open  the  closed  peer 
review  process  to  more  critical  examination  than  would  ordinarily  be 
possible. 
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RESTATEMENT  OF  CHARGE 

In  the  original  informal  statement  the  charge  was  that  for 
both  the  Mancuso  and  Bross  research  programs  (identified  more  fully  in 
the  previous  section)  there  was  a "cutoff  in  the  funding  of  the  research 
by  angry  radiation  technologists  at  EROA  and  angry  radiologists  at  NCI." 

This  charge  can  be  stated  somewhat  more  fully  and  formally 
(using  the  matters  of  record  given  in  the  previous  section)  by  making 
the  following  five  points,  each  of  which  will  be  detailed  subsequently: 

(1)  Both  federal  agencies  have  policies,  programs  and  pro- 
fessional personnel  involving  radiation  technology,  in-house  and  grantees, 
and  a strong  motive  to  block  or  suppress  further  research  on  the  hazards 
of  low-level  ionizing  radiation. 

(2)  Both  federal  agencies  had  the  means  to  stop  farther 
research  by  using  the  easily  manipulated  peer  review  process  as  an 
instrument  for  cutting  off  further  funding  for  the  two  programs. 

(3)  Both  federal  agencies  used  the  peer  review  process  to 
produce  the  desired  verdict,  primarily  by  selection  of  persons  and 
panels  whose  professional  interests  were  threatened  by  the  scientific 
findings.  ERDA  used  in-house  reviewers  and  NCI  used  radiologists  and 
other  professionals  despite  the  clear  conflict-of-interest  involved. 

(4)  The  manipulation  by  both  agencies  precluded  any  objective 
scientific  review  of  the  two  research  programs.  The  review  was  not 
carried  out  by  the  scientific  "peers"  of  the  investigators.  The  NCI 
site  visit  was  disrupted  by  an  angry  radiologist.  The  resultant  NCI 
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"critique"  supporting  the  verdict  was  little  more  than  selected  adversive 
statements,  scientifically  irrelevant  "putdoWns"  of  the  program. 

(5)  As  a result  of  the  actions  of  the  two  federal  agencies 
the  American  public  has  been  deprived  of  research  of  vital  importance  to 
the  public  health  and  public  policy  (particularly  energy  policy}, 
freedom  of  inquiry  by  American  scientists  has  been  restricted,  and  the 
integrity  and  credibility  of  the  medical  and  scientific  community  has 
been  eroded  by  this  abuse  of  the  peer  review  machinery. 


SUBSTANTIATION  OF  POINT  1 

This  section  deals  with-the  point  that  "Both  federal  agencies 
have  policies,  programs,  and  professional  personnel  involving  radiation 
technology,  in  house  and  grantees,  and  a strong  motive  to  block  or 
suppress  further  research  on  the  hazards  of  low-level  ionizing  radiation". 

The  long-standing  and  close  connections  of  ERDA,  its  sister 
agency  (NRC)  and  their  common  predecessor  agency  (AEC)  with  the  nuclear 
industry  is  too  well  known  to  require  documentation  here.  That  ERDA 
has  policies,  programs  and  professional  personnel  that  are  directly 
connected  with  radiation  technology,  both  in  ERDA  and  in  institutions  or 
corporations  funded  by  ERDA  again  seems  a matter  of  common  knowledge. 

The  findings  of  the  Hancuso,  Stewart  and  Kneale  research 
(Exhibit  1)  are  clearly  a threat  to  the  multi-billion  nuclear  industry. 

For  example,  the  excess  deaths  from  leukemia  and  lung  cancer  occurred 
for  exposures  of  Hanford  workers  at  dosage  levels  that  were  nearly 
always  within  the  5 rad  level  permitted  by  the  AEC  and  currently  by  the 
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NRC.  Dr.  Bross  plans  to  present  his  findings  (Exhibit  2)  on  health 
hazards  in  the  one  rad  range  at  a special  hearing  this  Fall  as  part  of 
an  effort  to  obtain  reduction  by  a factor  of  10  in  permissible  levels  by 
the  NRC.  Operations  at  much  stricter  levels  would  add  to  nuclear  industry 
costs  and  might  even  result  in  the  prohibition  of  certain  nuclear  processes, 
particularly  some  of  the  more  hazardous  reprocessing  operations.  The 
resistance  of  the  nuclear  industry,  ERDA,  and  tie  NRC  to  this  tightening 
of  permissible  levels,  is  also  common  knowledge. 

Apart  from  the  general  threat  from  the  Plancuso,  Stewart  and 
Kneale  findings,  there  is  a specific  threat  to  ERDA  and  its  contractors. 

The  nuclear  industry  has  long  insisted  that  no  one  has  ever  died  from 
exposures  occurring  in  the  regular  nuclear  operations  (exclusive  of 
major  accidents)  but  the  Mancuso  findings  show  that  leukemia,  lung 
cancer,  breast  cancer  and  other  malignant  diseases  are  produced  by  the 
exposures  that  occur  in  regular  operations.  There  are,  therefore,  well- 
docuraented  deaths  that  have  occurred  and  this  may  lead  to  lawsuits  by 
exposed  nuclear  workers  against  federal  agencies,  such  as  ERDA,  and 
companies  that  were  contractors  for  ERDA  or  AEC.  Such  threats  provide 
ERDA  with  a strong  motive  to  block  further  research  by  the  Mancuso, 

Stewart  and  Kneale  team. 

Documentary  evidence  in  support  of  the  contention  that  ERDA 
and  its  allies  with  a large  stake  in  nuclear  technology  have  a strong 
motive  to  suppress  research  is  provided  by  the  efforts  to  block  publication 
of  these  findings.  Exhibit  3 (correspondence  with  Dr.  Karl  Morgan) 
begins  with  a letter  from  Dr.  Karl  Morgan  to  Dr.  Irwin  Bross,  asking  him 
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to  review  two  seemingly  contradictory  papers  and  to  explain  the  reason 
for  the  contradictions.  The  letter  states  "Now  NRC  is  determined  to 
suppress  publication  of  the  latter  paper".  This  refers  specifically  to 
an  earlier  draft  of  the  Mancuso,  Stewart  and  Kneale  paper  that  is  Exhibit 
1. 

The  Morgan  letter  indicates  that  efforts  to  suppress  a previous 
paper  by  Milham  were  successful  and  suggests  a historic  pattern  of 
suppression  of  information  on  low  levels  of  ionizing  radiation.  Although 
it  would  be  too  large  a task  to  document  this  history  here,  it  might  be 
noted  that  the  action  against  Mancuso  by  ERDA  is  the  latest  in  a long 
series  of  similar  actions  going  back  about  25  years.  At  that  time,  the 
AEC  was  determined  to  suppress  the  information  about  the  hazards  of 
fallout  (again,  a hazard  from  low  levels  of  ionizing  radiation)  which 
threatened  the  nuclear  weapons  testing  programs  (then  conducted  above 
ground) . The  AEC  embarked  on  a continuing  policy  of  retaliating  against 
scientists  who  publicly  discussed  these  radiation  hazards.  Anyone 
interested  in  establishing  this  pattern  of  suppression  and  repression  by 
the  AEC  should  take  testimony  from  Drs.  Gofman,  Tamplin,  Morgan,  Stemglass 
and  others  who  were  the  predecessors  of  Mancuso. 

Let  us  now  turn  to  the  policies,  programs,  and  professional 
personnel  of  the  NCI  thit  are  directly  involved  with  radiation  technology. 
These  are  not  as  well  known  as  those  of  ERDA.  Nevertheless  the  NCI 
commitments  to  medical  radiation  technology  are  substantial.  Of  special 
relevance  here  are  NCI  programs  involving  radiation  surveillance  of 
asymptomatic  populations.  The  largest  and  best  known  of  these  is  the 
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controversial  Breast  Cancer  Detection  Demonstration  Programs  (BCDDP)  in 
which  a guideline  against  screening  women  under  50  was  issued  in  August 
1976  because  the  radiation  hazards  far  outweighed  the  benefits  in  this 
group  of  women.  Dr.  Bross  played  a public  role  in  forcing  the  NCI  to 
stop  rescreening  of  the  women,  a role  that  did  not  endear  him  to  the 
radiologists.  The  attitude  of  the  radiologists  is  indicated  by  the  fact 
that  they  ignored  the  NCI  guideline  while  continuing  to  accept  NCI  funds 
(although  it  is  against  federal  laws  to  fund  NCI  programs  which  are  not 
in  compliance  with  guidelines).  Documentation  concerning  the  BCDDP  and 
its  radiologists  has  been  submitted  in  conjunction  with  testimony  by 
Dr.  Bross  before  the  Intergovernmental  Relations  and  Human  Resources 
Subcommittee  of  the  Committee  on  Government  Operations  (Fountain  Committee) 
on  June  14,  1977.  It  includes  a statistical  analysis  that  indicated  the 
non-compliance  with  the  guideline. 

The  NCI  is  involved  with  many  other  programs  involving  radiation 
technology  and  the  radiologists  constitute  an  important  "constituency” 
of  the  NCI.  They  have  been  favored  with  over-representation  on  committees 
(as  will  be  indicated  subsequently)  and  with  support  for  various  programs 
involving  the  use  of  X-ray  (such  as  the  therapeutic  adjuvant  programs). 
Other  NCI  programs,  such  as  the  Centers  Programs,  encourage  funding  or 
justification  for  the  purchase  of  costly  radiological  equipment.  This 
is  also  documented  in  the  testimony  and  supporting  documents  provided  to 


the  Fountain  Committee. 
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Documentary  evidence  that  radiologists  feel  threatened  by  the 
new  scientific  findings  (and  that  the  proponents  of  radiation-based 
programs  at  the  NCI  would  likewise  feel  threatened)  is  provided  by  the 
reaction  of  radiologists  reported  in  the  Buffalo  Courier  Express. 

Exhibit  4 shows  reaction  to  the  same  material  (as  published  in  the 
^Journal  of  the  American  Medical  Association)  that  was  presented  in  the 
peer  review  of  the  Bross  renewal  proposal.  As  will  be  seen  subsequently 
in  the  first  section  dealing  with  Point  4,  the  angry,  defensive  reaction 
of  radiologists  was  the  same  in  both  cases.  They  feel  personally  and 
professionally  threatened  by  the  new  facts  and  findings  and  this  provides 
a strong  motive  for  retaliatory  action.  Note  that  there  is  no  serious 
effort  at  scientific  rebuttal  (just  technical-sounding  double-talk). 

There  was  the  same  reaction  from  radiologists  during  the  peer  review. 

SUBSTANTIATION  OF  POINT  2 

This  section  deals  with  the  charge  that  "Both  federal  agencies 
had  the  means  to  stop  further  research  by  using  the  easily  manipulated 
peer  review  process  as  an  instrument  for  cutting  off  further  funding  for 
the  two  programs". 

The  use  of  the  peer  review  instrument  by  the  NCI  will  be 
described  and  documented  in  detail  in  subsequent  sections.  The  available 
documentation  for  the  ERDA  employment  of  this  instrument  i3  more  restricted, 
but  what  is  available  will  be  presented  in  this  section.  It  will  at 
least  suffice  to  document  Point  2 for  ERDA.  The  peer  review  process  is 
mentioned  in  the  correspondence,  memorandum,  and  letter  in  Exhibit  5 
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which  constitutes  (together  with  Exhibit  6)  the  totality  of  information 
received  under  the  Freedom  of  Information  request*  Otherwise  Exhibit  5 
is  rather  uninformative. 

There  is  some  limited  and  censored  information  in  Exhibit  6. 

A summary  concerning  the  Mancuso  program  was  prepared  by  Sidney  Marks, 

M.D.  The  initial  material  (of  the  document  labeled  ''Enclosure  2"  has  a 
heading  labeled  "Outside  Reviews"  (page  1,  line  14)  but  there  is  nothing 
further.  The  spacing  does  not  suggest  that  anything  was  censored  out 
but  that  there  was  no  outside  review  involved  in  this  part  of  the  document. 
The  "Inside  review"  heading  is  followed  by  an  extended  description  of 
components  of  the  program  and  a section  labeled  "Evaluation".  Thereafter 
there  is  a section  labeled  "Review"  in  which  outside  reviewers  are 
mentioned  but  the  names  have  been  eliminated  and  the  reviews  themselves 
were  not  provided.  Therefore  it  is  unclear  whether  the  "Evaluation" 
reflects  any  outside  review. 

Although  the  "Evaluation"  gets  into  some  technical  areas, 
there  is  one  striking  point  which  a non-expert  reader  can  immediately 
see.  In  the  list  of  "deficiencies  in  performance  under  the  contract" 
there  are  such  complaints  as  "reluctance  to  initiate  analysis",  "reluctance 
by  the  investigators  to  publish  in  edited  journals",  "quality  of  statistical 
expertise"  and  of  the  "statistical  analyses".  Each  of  these  deficiencies 
was  corrected  in  a very  effective  way.  The  analyses  were  carried  out. 

The  work  was  accepted  for  publication  in  Health  Physics  (an  "edited 
journal").  Outstanding  epidemiologists  and  statisticians  were  brought 
in  for  consultation  in  the  persons  of  Dr.  Alice  Stewart  and  Mr.  George 
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Kneale.  Dr.  Stewart  has  been  for  many  years  a leading  epidemiologist  in 
the  study  of  low- level  radiation  hazards,  particularly  pelvimetry 
hazards.  A new  statistical  technology  was  developed  to  estimate  latent 
periods  and  doubling  times  from  the  Hanford  data,  an  important  contribution 
to  science. 

The  non-expert  can  see  very  clearly  that  the  correction  of  the 
"deficiencies"  did  not  make  the  slightest  difference  in  the  ERDA  plans 
on  page  4 of  Exhibit  6.  Nor  can  it  be  said  that  the  correction  of  the 
deficiencies  came  after  the  decision  was  already  past  the  point  of  no 
return.  The  date  of  Exhibit  6 is  "1/8/76"  but  it  refers  to  an  "unedited 
document  in  connection  with  a presentation  of  a health  physics  symposium". 
This  is  the  original  version  of  the  Health  Physics  article.  It  has  Dr. 
Stewart  and  Mr.  Kneale  as  co-authors.  It  uses  the  methodology  and 
obtains  the  important  results  that  appear  (with  small  arithmetical 
changes)  in  the  Health  Physics  article.  Therefore  ERDA  knew  that  the 
deficiencies  had  been  corrected.  It  also  knew  that  the  scientific 
findings  that  were  a threat  to  the  nuclear  industry  had  been  obtained. 

Under  these  circumstances,  the  statement  on  page  4,  line  35  of 
Exhibit  6 in  the  section  on  "ERDA  Plans  for  the  Health  and  Mortality 
Study"  reveals  the  intentions  of  the  federal  agency: 

"The  sensitivities  associated  with  the  study  of  workers  in  the 
nuclear -industry  constitute  a compelling  argument  for  providing 
an  orderly  transition  from  the  current  to  a new  principal 
investigator". 
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One  possible  translation  of  this  into  plain  English  would  be: 

"The  Mancuso  findings  could  be  disastrous  for  the  nuclear  industry  and 
therefore  control  should  pass  to  someone  who  can  be  relied  upon  to 
disparage  the  work  of  the  previous  principal  investigator  and  subsequently 
kill  the  study." 

That  this  objective  would  not  be  difficult  to  achieve  is 
suggested  by  the  section  on  page  4 labeled  "Reviews".  Starting  on  line 
10,  it  is  stated  that: 

"Outside  reviews  by  (name  censored)  and  (name  censored)  were 
unfavorable.  Both  reviewers  felt  that  Dr.  Mancuso's  call  for 
additional  funding  and  enlarged  study  population  is  not  justified". 

One  of  the  reviews  was  clearly  not  so  bad.  Thus  it  is  stated 
that  "(name  censored)  complimented  the  investigators  on  their  careful, 
meticulous  work  to  date".  In  peer  review,  one  reviewer  can  do  the 
hatchet  job:  "(name  censored)  recommended  that  the  study  be  turned  over 

to  a different  principal  investigator".  The  information  was  not  obtainable 
from  ERDA  but  it  would  be  relevant  to  know  the  name  of  this  investigator 
and  any  subsequent  connections  of  this  person  with  ERDA  as  a consultant 
on  this  or  other  programs. 
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SUBSTANTIATION  OF  POINT  3 

This  section  deals  with  the  charge  that  r,Both  federal  agencies 
used  the  peer  review  process  to  produce  the  desired  verdict,  primarily 
by  selection  of  persons  and  panels  whose  professional  interests  were 
threatened  by  the  scientific  findings/' 

The  documentation  on  this  charge  win  have  to  be  limited  to 
the  NCI  because  the  Freedom  of  Information  request  to  ERDA  failed  to 
produce  a list  of  names  or  affiliations  of  the  persons  responsible  for 
the  ERDA  decision.  The  only  two  identified  individuals,  Dr.  J.L,  Liverman 
and  Dr.  S.  Marks,  have  long-standing  involvement  with  ERDA  or  AEC.  The 
motivation  discussed  in  Point  1 applies  to  them. 

The  panel  making  the  NCI  decision,  however,  is  clearly  identified. 
A roster  of  the  panel  is  given  as  the  attached  schedule.  Exhibit  7.  The 
panel  is  the  Clinical  Cancer  Program  Project  Review  Committee  (CCPPRC) . 

As  its  name  suggests  and  the  roster  shows,  the  panel  is  almost  entirely 
composed  of  M.D.'s,  there  being  only  one  Mr.  listed  on  the  regular 
panel.  One  ad  hoc  member.  Dr.  Samuel  Greenhouse,  is  a statistician  and 
was  the  chairman  of  the  site  visit  team.  Of  the  20  persons  listed  on 
this  roster,  7 have  titles  which  indicate  a direct  connection  with 
radiation  technology.  Dr.  Enrico  Mihich  has  informed  me  that  he  absented 
himself  from  the  session  because  of  conflict  of  interest.  He  is  from 
RPMI,  the  institution  submitting  the  grant  proposal.  He  was,  however, 
the  only  one  who  left  to  avoid  conflict-of-interest.  None  of  the 
radiologists  saw  any  conflict  of  interest. 
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The  conflict-of-interest  is  especially  clear  here  because  of 
the  involvement  of  the  research  program  under  review  in  the  controversy 
over  the  screening  of  women  under  50  by  mammography  in  the  Breast  Cancer 
Detection  Demonstration  Program  (BCDDP).  Radiologists  participating  in 
this  review  were  on  the  opposite  side  of  this  controversy.  Findings 
from  sophisticated  biostatistical  and  mathematical  analyses  ("neta- 
technology")  which  were  carried  out  by  the  program  up  for  renewal  had 
supported  the  findings  of  Dr.  John  Bailar  III*  that  the  BCDbP  benefit- 
to-risk  ratio  was  around  1-to-l.  They  refuted  the  widely-publicized 
report  of  Dr.  Rodney  Withers  of  the  M.D.  Anderson  Hospital  that  the 
ratio  was  125-to-l.  As  Dr.  Bross  had  publicly  pointed  out,  Dr.  Withers 
made  a gross  arithmetical  mistake  in  using  estimates  from  the  BEIR 
report.  Dr.  Withers  is  one  of  the  CCPPRC  members. 

The  composition  of  the  site  visit  team  reporting  to  the 
CCPPRC  is  shown  as  Exhibit  8.  It  reflects  the  composition  of  the  CCPPRC 
with  6 of  the  9 members  being  M.D.'s.  One  of  the  M.D.'s.  Dr.  Philip 
Cole,  has  credentials  as  an  epidemiologist;  the  others  have  no  special 
qualifications  to  judge  the  programs.  Apart  from  the  chairman  there  was 
one  statistician  and  one  academic  geneticist.  The  composition  of  the 
committee  will  be  further  discussed  in  the  substantiation  of  Point  4 
where,  in  particular,  the  activities  of  Dr.  Herman  Libshitz,  a radiologist 
from  M.D.  Anderson,  will  be  discussed.  Dr.  Libshitz  is  a colleague  of 
Dr.  Rodney  Withers  and  is  also  involved  in  the  mammography  controversy. 

The  conflict-of-interest  noted  here  will  be  shown  in  the  material  on 
Point  4 to  have  directly  influenced,  even  disrupted,  the  site  visit. 

♦Editor,  Journal  of  the  National  Cancer  Institute 
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SUBSTANTIATION  OF  POINT  4 

This  section  deals  with  the  point  that  ’’The  NCI  site  visit  was 
disrupted  by  an  angry  radiologist". 

Unlike  most  of  the  previous  evidence,  this  section  includes 
eye-witness  testimony  of  the  events  at  the  NCI  Site  Visit  of  February 
17,  1977  by  Dr.  Irwin  Bross,  the  principal  investigator  of  the  renewal 
proposal  under  review.  The  composition  of  the  site  visit  team  was  cited 
earlier  in  Exhibit  8.  The  agreed-upon  agenda  for  the  site  visit  is 
Exhibit  9.  It  shows  there  were  6 projects  for  review,  3 involving 
radiation  research  and  3 involving  other  topics.  Three  of  the  projects 
were  to  be  reviewed  in  the  morning,  the  rest  in  the  afternoon. 

This  was  a tight  schedule.  However,  this  research  program  had 
been  operating  for  almost  8 years  and  all  6 projects  were  starting  from 
new  leads  that  had  recently  been  published.  The  past  performance  of  the 
program,  such  as  the  productivity^ shown  in  Exhibit  10  and  Exhibit  11, 
was  believed  to  be  more  than  sufficient  to  justify  renewal.  These 
exhibits  were  part  of  the  grant  application  for  the  renewal  of  Grant  No. 
CA-11S31  submitted  in  September  1976,  copies  of  which  were  distributed 
in  advance  to  all  of  the  site  visitors.  An  update  of  publications  was 
distributed  at  the  site  visit  and  is  included  in  Exhibit  10. 

The  agenda  was  the  first  casualty  of  the  attack  on  the  first 
project  led  by  an  angry  radiologist.  Dr.  Herman  Libshitt.  This  project 
was  defended  (Exhibit  9)  by  Mr.  Natarajan  and  involved  the  material  on 
genetic  damage  from  ordinary  diagnostic  radiation  (Exhibit  2)  that  was 
subsequently  to  be  published  in  the  Journal  of  the  American  Medical 
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Association  (though  this  was  not  known  at  the  time  of  the  site  visit). 

The  attack  continued  all  morning  and  was  still  going  strong  when  the 
site  visitors  finally  adjourned  for  lunch. 

The  questioning,  led  by  Dr.  Libshitz,  returned  over  and  over 
again  to  the  kind  of  questions  that  amateur  epidemiologists  always  ask. 

Dr.  Libshitz  was  mainly  assisted  in  his  efforts  by  two  other  visitors. 

One  was  Dr.  Wolff  Kirsch  who,  as  ad  hoc  member  of  the  parent  committee, 
was  supposed  to  plead  the  case  for  this  program  to  this  committee. 

Another  was  an  academic  geneticist,  Dr.  Charles  Sing,  whose  research 
has  received  support  from  EKDA-AEC  funds  although  this  is  not  a very 
frequent  source  of  support  for  academic  geneticists. 

The  questioning  employed  such  tactics  as  asking  an  elementary 
question  and  then  interrupting  the  reply  with  another  question.  For 
example,  Mr.  Natarajan  was  repeatedly  asked  about  the  obvious  distinction 
between  the  delivery  of  X-rays  to  the  mother  prior  to  pregnancy  and 
during  pregnancy.  It  does  not  take  a geneticist  to  realize  that  if  the 

V 

effect  is  leukemia  in  the  child,  then  in  one  instance  the  genetic  damage 
must  be  to  the  mother's  cells  and  in  the  other  instance  to  the  fetal 
cells.  Dr.  Sing  kept  insisting  that  Mr.  Natarajan  did  not  understand  the 
distinction  although  the  latter  had  just  completed  an  article  comparing 
the  two  situations. 

After  the  first  few  minutes,  it  should  have  been  clear  to  the 
Chairman  that  Dt.  Libshitz  and  his  cohorts  had  come  to  kill  the  program 
and  that  the  Chairman  had  to  act  firmly  if  there  was  to  be  a fair  hearing. 
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The  amiable  but  ineffectual  Chairman,  Dr.  Samuel  Greenhouse;  was  unable 
to  control  the  proceedings.  As  a Tesult,  Dr.  Libshitz  accomplished  his 
purpose.  The  schedule  was  completely  disrupted.  The  bitter  first 
session  set  up  an  adversary  relationship  between  the  reviewers  and  those 
reviewed.  The  negative  tone,  once  set,  ran  through  the  rest  of  the  site 
visit.  The  scientifically  irrelevant  but  adversive  "putdowns"  got  into 
the  pink  sheet,  though  the  responses  did  not.  Letting  Dr.  Libshitz 
achieve  this  purpose  was  like  allowing  a tobacco  company  representative 
to  disrupt  a site  visit  on  research  on  smoking  hazards. 

It  should  again  be  noted  that  rigging  a site  visit  does  not 
require  that  all  visitors  be  hostile.  A few  determined  persons  can 
control  a panel  that  has  a majority  of  fair-minded  but  uninvolved 
scientists.  Here,  for  example,  the  one  person  who  was  qualified  to 
speak,  Mr.  Jablon,  said  very  little  at  the  visit  or  in  the  pink  sheet. 

Mr.  Jablon  was  the  working  statistician  on  the  Japanese  A-bomb  study. 

The  only  M.D.  with  epidemiological  credentials,  Dr.  Philip  Cole,  intervened 
several  times  to  try  to  correct  Dr.  Libshitz 's  misconceptions  about 
epidemiology.  He  gave  up,  however,  after  a few  fruitless  attempts.  Dr. 
Greenhouse,  the  chairman,  was  completely  out  of  his  depth. 

ihe  end  result  was  that  the  site  visit  was  dominated  by  persons 
who  had  neither  epidemiological,  biostatistical,  nor  mathematical  competence 
to  evaluate  the  methodology  of  the  radiation  studies.  This  particular 
site  visit  got  completely  out  of  hand,  which  is  somewhat  unusual. 

However,  lack  of  competence  on  the  part  of  reviewers  is  not  uncommon  in 
peer  review  operations. 
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SUBSTANTIATION  OF  POINT  4 CONTINUED 

This  section  deals  with  the  point  that  "The  resultant  Critiques* 
supporting  the  verdict  are  little  more  than  selected  adversive  statements 
that  are  scientifically  irrelevant  'put  downs’  of  the  programs". 

Failure  of  ERDA  to  provide  documentation  for  the  "critiques" 
used  in  the  Mancuso  decision  despite  requests  under  the  Freedom  of 
Information  Act  necessitate  the  use  of  the  NCI  "pink  sheet"  where  this 
documentation  is  available.  This  document  is  appended  as  Exhibit  12. 

While  the  nature  and  language  of  Exhibit  12  is  similar  to 
other  NCI  pink  sheets,  it  is  longer  than  usual.  Instead  of  a single 
sentence  or  paragraph,  the  document  goes  on  for  pages.  It  contains  the 
usual  cliches  or  "putdowns"  that  are  used  in  rejecting  epidemiological 
studies.  These  ordinarily  tend  to  be  such  vague  generalities  that, 
although  they  may  sound  devastating  to  a non-expert  reader,  the  statements 
can  be  "safely"  made  about  almost  any  study. 

Perhaps  because  of  the  additional  length,  this  pink  sheet  is  - 
more  informative  than  the  usual  one.  The  reviewers  indulged  in  "overkill", 
the  inclusion  of  more  deleterious  statements  than  were  needed  to  kill 
the  proposal.  Such  statements  are  more  specific  because  the  intent  is 
to  deeply  wound  the  investigators  under  review  (who  might  shrug  off 
generalities!.  The  "overkill"  stands  out  especially  clearly  because  of 
the  hypocritical  praise  of  the  principal  investigator  that  was  put  in  as 
a precaution  at  the  top  of  page  12  of  Exhibit  12.  The  "overkill"  statements 
are  useful  here  for  two  reasons.  First,  they  are  refutable  by  factual 
evidence.  Second,  they  show  malicious  intent. 
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The  natural  reaction  of  a scientist  to  a catalogue  of  adversive 
statements  is  to  attempt  a point-by-point  rebuttal.  This  will  not  be 
done  here  for  two  reasons.  First,  the  technical- sounding  adveysive 
statements  tend  to  be  ''safe”  cliches  which  can  almost  always  be  used  as 
"putdowns"  for  a study  and  are  in  this  sense  "unanswerable".  Second,  by 
trying  to  answer  the  "putdowns",  a scientists  gives  the  non-expert 
reader  the  impression  that  there  is  a genuine  disagreement  between 
experts.  The  non-expert  may  feel  then  that  there  is  no  hope  of  resolving 
such  a disagreement. 

Fortunately  the  publication  of  the  papers  (which  are  the  main 
target  of  criticism  in  the  ERDA  and  the  NCI  peer  reviews  respectively) 
gives  a non-expert  a way  to  avoid  the  technicalities.  After  reading  the 
seemingly  devastating  "scientific"  criticisms,  the  non-expert  might 
reflect  that  if  even  half  of  these  "putdowns"  had  any  scientific  validity, 
it  would  be  extremely  unlikely  that  these  articles  would  ever  have  been 
published  in  journals  as  conservative  as  the  Journal  of  the  American 
Medical  Association  or  Health  Physics . The  non-expert  might  also  note 
that  the  bitterly  attacked  material  in  the  adult  leukemia  study 
(Project  V of  Exhibit  9)  has  also  been  accepted  for  publication  by  the 
Journal  of  Medicine. 

On  the  other  hand,  a brief  review  of  a few  of  the  injudicious 
"overkill"  statements  suffices  to  eliminate  any  pretense  of  an  objective 
scientific  evaluation  of  the  studies.  The  first  example  is  on  page  11, 
line  37  of  Exhibit  12  where  it  is  clearly  not  needed  in  the  context  of 
the  discussion.  This  spiteful  statement  is: 
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"The  justification  for  the  core  budget,  however,  seems  to  have 
been  based  on  the  past  performance  of  the  principal  investigator. 
His  past  work  was  considered  by  the  reviewers  as  above  average. 
Yet,  little  progress  seemed  to  have  been  made  during  the  past 
three  years." 

This  statement  appears  in  connection  with  requests  for  funds 
covering  administrative  costs  (e.g.  part-time  administrative  assistant 
and  secretary),  not  scientific  functions.  This  "overkill"  statement  is 
directly  refutable  by  factual  evidence  that  was  supplied  to  the  site 
visitors,  a list  of  approximately  100  publications  produced  by  the  team 
in  the  last  three  years  (see  Exhibit  10).  Several  major  scientific 
findings  were  also  listed  (Exhibit  11).  A crude  articles-per-dol lar 
index  can  be  used  for  comparison  with  other  NCI  programs.  It  is  unlikely 
that  any  proposal  approved  and  funded  by  the  parent  committee  (CCPPRC) 
had  even  half  the  product ivity-per-dollar  of  the  grant  under  review. 

Indeed,  this  productivity  cannot  be  matched  by  very  many  NCI  grants 
reviewed  in  any  category. 

An  even  more  informative  example  of  the  way  the  "instant 
experts"  of  review  panels  "put  down"  work  which  they  can't  even  under- 
stand is  this  pont ification  from  page  13,  line  4 of  Exhibit  12.  This  is 
in  the  Summary  and  therefore  would  involve  both  panels. 

"As  for  the  group’s  reported  progress  in  mathematic  modeling, 
namely,  Dr.  Bross’s  development  of  the  deep  mathematical 
model,  it  was  not  clear  to  the  revi-ewers  that  the  work  thus 
far  has  led  to  any  deeper  understanding  of  the  cancer  process 
or  relationships  than  has  been  gained  by  conventional  analysis." 
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This  judgment  may  sound  impressive  until  it  is  recalled  that 
it  is  a pronouncement  by  H.D.'s  (and  Ph.D.'s  who  are  not  strong  mathe- 
maticians) on  research  that  has  gone  on  for  more- than  ten  years  and  has 
produced  more  than  a dozen  mathematical  papers.  The  ability  of  the 
reviewers  to  read  (let  alone  criticize)  this  work  can  be  readily  judged 
by  any  non-expert  reader.  An  intelligent  reader  is  on  par  with  an  M.P. 
when  it  comes  to  reading  about  sophisticated  mathematical  models. 
Exhibit  13  shows  the  nature  of  this  research.  The  two  papers  by  Dr. 
Leslie  Blumenson  provide  the  underpinning  for  the  Bross  and  Blumenson 
paper  which  contains  the  evaluation  of  mammo graphic  screening  which 
refuted  the  radiologists.  (Personal  aside:  Dr.  Bross  will  personally 

and  publicly  apologize  to  any  member  of  the  review  panels  who  will  take 
and  pass  a short  written  test  of  comprehension  of  these  papers).  This 
^statement  illustrates  the  willingness  of  this  panel  to  making  adversive 
statements  on  material  that  they  greatly  dislike  but  don't  understand. 
It  also  shows  that  the  pink  sheet  is  a basically  fraudulent  document. 

Another  example  of  "overkill"  illustrates  that  even  "safe" 
cliches  happen  to  fail  here.  On  page  13,  line  1 of  Exhibit  12  there  is 
a denegration  of  the  investigators  data  that  should  really  hurt: 

"A  third  major  defect  seemed  to  be  the  lack  of  a systematic 
attempt  to  validate  information  in  records,  procedures  which 
are  part  of  all  sound  epidemiologic  studies." 

As  was  repeatedly  emphasized  orally  and  in  writing,  the  Tri- 
State  data  that  was  analyzed  here  comes  from  a study  set  up  almost  20 
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years  ago  by  Dr,  Abraham  Lilienfeld*.  The  arrow  aimed  at  Dt.  Bross 
hits  an  innocent  but  distinguished  epidemiologist.  This  safe  cliche 
fails  here  because  the  Tri-State  Survey  is  famous  in  its  own  right  as 
the  best  data  base  of  its  kind.  It  has  been  used  in  more  than  a dozen 
different  published  studies  by  well-known  epidemiologists.  This  statement 
in  the  pink  sheet  shows  that  the  reviewers  had  not  done  their  homework 
and  weren’t  listening. 

A non-expert  who  reads  the  pink  sheet  for  "tone"  (as  opposed 
to  content)  will  note  that  while  the  tone  is  relentlessly  negative  for 
the  radiation  projects,  in  other  projects  it  sounds  more  positive  or 
even  encouraging.  This  is  evidence  of  the  intention  of  the  reviews  to 
try  to  shift  the  direction  of  research  away  from  radiation  hazards  to 
some  safer  area.  This  intent  (which  is  contrary  to  NCI  guidelines)  is 
made  even  more  explicit  on  page  2,  line  10  of  txhibit  12  (the  crucial 
last  line  of  the  resume): 

"!n  recommending  disapproval  of  the  proposal,  the  Committee 
members  expressed  the  hope  that  the  applicants  will  reconsider 
this  latter  direction  for  their  future  studies." 

The  "latter  direction"  is  indicated  in  the  previous  sentence: 

"Given  its  present  monolithic  structure,  where  this  group 
seems  most  likely  to  make  worthwhile  contributions  is  in  the 
conduct  of  straight,  epidemiologic  investigations." 


Distinguished  Professor,  The  Johns  Hopkins  University 
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Clearly  the  doctors  reviewing  the  studies  regarded  the  study 
of  cigarette  hazards  as  "epidemiology’'  and  the  study  of  occupational 
hazards  as  "epidemiology"  but  the  study  of  radiation  hazards  produced  by 
doctors  is  not  "epidemiology"  but  "medicine".  Hence,  one  translation  of 
the  two  above  statements  into  plain  English  is:  "If  you  want  any  future 

NCI  funds,  stay  away  from  sensitive  research  on  radiation  hazards". 

In  sura,  the  cited  evidence  from  the  pink  sheet  shows  that  it 
was  window-dressing  for  the  verdict  stopping  the  radiation  research. 

There  is  no  semblance  of  an  objective  scientific  evaluation.  In  this 
respect,  however,  the  operation  of  peer  review  machinery  in  this  instance 
is  not  entirely  unusual. 

SUBSTANTIATION  OF  POINT  S 

The  purpose  of  point  5 is  to  point  out  some  of  the  implications 
of  the  actions  taken  by  the  two  federal  agencies. 

The  termination  of  important  research  in  progress  deprives  the 
public  of  potentially  important  new  scientific  knowledge  of  the  hazards 
of_  low- levels  of  ionizing  radiation.  This  knowledge  is  of  vital  importance 
both  in  protecting  the  public  health  and  in  making  realistic  decisions 
on  energy  policies. 

The  cut  off  of  funding  to  the  two  scientific  programs  will 
discourage  American  scientists  from  doing  research  in  sensitive  areas — 
particularly  areas  with  major  fiscal  effects  as  well  as  health  effects. 

This  government  intervention  to  suppress  the  truth  in  a sensitive  area 
is,  unfortunately,  exactly  what  we  have  accused  other  countries  of 
doing. 
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Finally,  use  of  the  peer  review  machinery  that  brings  in 
members  of  the  scientific  and  medical  community  to  provide  respectable 
"cover"  for  a process  that  has  been  rigged  to  produce  a desired  verdict 
leads  to  the  erosion  of  the  integrity  and  credibility  of  these  communities. 
The  sincere  scientists  and  physicians  used  as  dupes  by  the  agencies  have 
the  best  of  intentions.  This  does  not,  however,  exempt  them  from  responsi'2 
bility.  Their  reluctance  to  speak  out  has  encouraged  corrupt  use  of 
peer  review  machinery  by  "Big  Science11  federal  agencies. 

The  charges  against  ERDA.  and  the  NCI  are  not  necessarily 
charges  in  the  legal  sense.  It  is  not  clear  what,  if  any,  laws  are 
broken  in  rigging  a peer  review  to  produce  a desired  verdict.  What  is 
clear  is  that  this  is  against  the  public  interest  and  against  the  long- 
term interests  of  the  scientific  and  medical  communities  as  well.  If 
legislation  is  needed  to  stop  these  abuses,  then  this  would  seem  a high 
priority  task  for  a President  and  a Congress  with  a public  commitment 
to  reform. 
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Slide 

Designation  (Source)*  Title 

1 

Figure  1 (NEW) 

Theoretic  Dosage  Response  Curves 

2 

Table  2 (JAMA) 

Observed  and  Expected  Counts  in  Children 
Aged  1-4  Yrs . 

3 

Tabic  1 (JAMA) 

Algebraic  Characterization  of  Mathematical  Model 

4 

Table  3 (JAMA) 

Model  and  Adjusted  Model  for  Observed  and  Expected 
Counts  in  Children  Aged  1-4  Yrs. 

S 

Table  4 (JAMA) 

Extended,  Adjusted  Model  for  all  age  groups 

6 

Table  S (NEW) 

Observed  and  Expected  Numbers  of  Children  by 
Mother's  Preconception  Radiation  Status,  age 
and  Disease  Status 

7 

Table  6 (NEW) 

Observed  and  Expected  Numbers  of  Children  by 
Father's  Preconception  Radiation  Status,  Age 
and  Disease  Status 

8 

Table  7A  (NEW) 

Observed  and  Expected  Number  of  Men  by  Calculated 
Radiation  Exposure  (in  Rads)  and  Disease  Status 
(65  yrs.  of  Age  and  Older) 

9 

Formula  1 (NEW) 

Formula  Used  for  Calculations  of  Radiation  Exposure 
(in  Rads)  for  Tri-State  Adult  Data  and  Disease 
Status 

10 

Table. 7 B (NEW) 

Observed  and  Expected  Numbers  of  Men  by  Calculated 
Radiation  Fxposure  (in  Rads)  and  Disease  Status 
(15-64  Years  of  Age) 

11 

Figure  2 (NEW) 

Dosage  Response  Curve  for  Men  (over  65)  (95%  Con- 
fidence Intervals  on  Percent  "Affected") 

12 

Figure  1 (NEW) 

Theoretic  Dosage  Response  Curves 

13 

Figure  3 (NEW) 

Dosage  Response  Curve  for  Men  (over  15)  (95%  Confi- 
dence Intervals  on  Percent  "Affected") 

. 14 

Figure  4 (NEW) 

Estimation  Procedure  for  Doubling  Dose  (Non- lymphatic 
Leukemia  in  Adult  Man,  Dose  range  0-9  Rads) 

15 

Figure  5 (NEW) 

Estimation  Procedure  for  Doubling  Dose  (Non- lymphatic 
Leukemia  in  Adult  Men,  Dose  range  0-50  Rads) 

16 

Table  8 (NEW) 

Algebraic  Characterization  of  Mathematical  Model 
for  Adults  (not  in  planned  presentation) 

17 

Table  9 (NEW) 

Numerical  Estimates  of  Parameters  Used  for 
Expected  Values  in  Data  Tables  (not  in 
planned  presentation) 

•Where 

not  in  slide,  title 

label  is  on  back  of  glossy  print. 

RISK  OF  DISEASE 
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LOW-LEVEL  RADIATION  HIGH-LEVEL  RADIATION 
DOSAGE  (IN  RADS) 
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Table  2. — Observed  and  Expected 
Counts  In  Children  Aged  1-4  yr* 


Indicator 
Disease,  No. 

■ v * , 

No Yea 

Leukemia 

Observed  27  3 

Expected  27.7 2.9 

No  leukemia 

Observed  48  5 

Expected 47.3 4.9 


Parents  did  not  receive  x-ray  exposure. 
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Tobli  1. — Algtbulc  Chincliriullonol  Mithimiliett  Mo<M 

Cim  1:  Ni  IU4iIIm  Eipotwi  R«p«lW 
The  notation  used  Is  •>  follow*: 

X,=Ag#  frovp  |0»t4  jr*.  > *1M  4 jrf) 

X.KOccufrtnc*  of  Indie  if  of  tflitiu  (#*No,  l*Y«J  _ 

X,«=Oce«fr*nei  of  leukemia  (0=No,  1 *Yh) 

CUXJProtabillly  of  of  lioit  cno  Indicator  di  state 
LJXJ  Probability  of  leuhomte 
K*No.  of  y»  In  w^oy 

The  probability  of  o given  alafua  with  roipocf  to  Indicator  disease.  leukemia.  and 

000  It 

The  expected  number*  in  o txl  toblo  con  bo  calculated  using  the  foflowlng: 

N(XJ*No  of  children  In  population  In  opo  group  X, 

H/X^ProportJon  with  no  radiation  eipotur* 

•^Sampling  rota  In  random  sample 

to  Ihol  N(X,J*>yXjJ  la  fho  total  number  with  no  radtatlon  exposure  /(ported  In  tho 
population  In  tho  ago  group  X,.  and  than  tho  expected  numbers  lor  lha  individual  caP* 
In  lha  txi  labfo  art 

Crf*.  *»  ^-ffptJ-IVX.V^W.X,  X*> 

(Note  that  whan  thara  la  leukemia,  tho  sampling  rata  la  1J 

Caao  t:  X-ray  During  Frag  nancy  Reported 
Tho  notationa  waad  hero  are  aa  follow*: 

0, Probability  of  Indicator  dl him  In  group  exposed  to  radiation  and  altactad  (to, 
auffarad  genetic  damage) 

L,  Probe  bitty  of  leukemia  In  altactad  group 
AProportion  afloctod  by  rotation  exposure 
H, proportion  with  radladon  aapoauro 


^Petotive  riah  of  tndkalor  diaaaaa 

\PtelaUve  Hah  of  touhomlo 

Aa  bofora.  N(X,)*HtCX|)  It  tha  Mat  number  with  reported  x-rey  during  pregnancy  In 
tho  age  group  X,  In  lha  population 

Now,  lha  probabilities  for  Individual  cede  In  tha  2x1  labia  with  radiation  exposure 
contain  two  parte:  Tha  probabilities  lor  those  |1>  who  ware  exposed  to  radiation  but 
ngt  altactad,  and  {*)  who  ware  altactad  by  radiation.  Tha  probabilities  lor  the  former 
are  the  same  aa  thoee  with  no  radiation  expoeure  reported,  and  lha  probabilities  tor 
tha  tatter  are 

p,cx»,  x,.  )y*|olQtji,St-olog)1'*,|i.,cxl)iq,Si^lcxl>‘K],*Xt 

So,  tho  expected  values  lor  the  group  with  exposure  to  mother's  radiation  during  preg- 
nancy are 

Xfr  Xl)P<Xt)H,fX1)S10S<1-A)fyXv  X»  X,KA  F(<X|.  X,.  XjW 


Table  3. — Model  and  Adjusted  Model  for  Observed  and 
Expected  Counts  In  Children  Aged  1-4  yr*  > 

Model 

Indicator  Disease,  No. 

JL 

Adjusted  Model 
Indicator  Disease,  No. 

A 

"No 

Yes* 

r No 

Yes' 

Leukemia 

Observed 

45 

12 

45 

12 

Expected 

32.7 

3.4 

42.3 

12.0 

No  leukemia 
• Observed 

60 

3 

60 

3 

Expected 

55.7 

5.8 

56.0 

6.1 

‘Parents  received  x-ray  exposure. 


SMoU  4- 
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Table  4.— -Extended,  Adjusted 
Model  for  All  Age  Groups 

No  Radi- 
ation 

_A, 

Radl- 

alion 

. A 

Age 

Group, 

V 

Indicator  Dis- 
eases, No. 

A 

' No 

Yes 

No 

Yes" 

1-4 

Leukemia 

Observed 

27 

3 

45 

12 

Expected 

27.7 

2.9 

42.3 

12.0 

No  leukemia 
Observed 

48 

5 

60 

3 

Expected 

47.3 

4.9 

56.0 

6.1 

5-9 

Leukemia 

Observed 

13 

3 

11 

7 

Expected 

18.2 

3.0 

14.0 

6.9 

No  leukemia 
Observed 

79 

13 

53 

8 

Expected 

77.8 

12.8 

51.2 

8.8 

10-14 

Leukemia 

Observed 

8 

1 

4 

4 

Expected 

11.9 

2.6 

5.1 

3.8 

No  leukemia 
Observed 

72 

16 

30 

6 

Expected 

68.8 

15.3 

27.9 

6.5 

Total 

Leukemia 

Observed 

48 

7 

60 

23 

Expected 

57.8 

8.5 

61.4 

22.7 

No'leukemfa 

Observed 

199 

34 

143 

17  . 

Expected 

193.9 

33.0 

135.2 

21.4 

SM  cU  S~ 


Tablt  S . - -Observed  and  Papeete*  Numbers  o'  Children  be 
bother's  Preconception  Radiation  Status,  A*e 
an*  Plteait  Status. 

No  Radi 
atU* 

* 

Radi- 

ation 

' A,. 

Troup 

tr. 

" v 

Indicator  Pis* 
eases.  No. 

A. _ 

Ho 

Yes 

No 

Yea 

1-4 

Uuleati 

Observed 

27 

3 

19 

7 

Expects* 

27.9 

2.9 

24.0 

7.3 

No  UuVeola 
Observe* 

41 

S 

SO  * 

4 

Expects* 

47.4 

4.9 

20.  S 

3.3 

S-9 

Leubesila 

Observe* 

13 

3 

4 

4 

Expected 

19. S 

3.0 

4.S 

2.S 

. No  Leufceaia 
Observed 

79 

13 

19 

0 

Expected 

79.7 

12.9 

16.2 

2.9 

10-14 

leufceala 

Observe* 

• 

1 

0 

I 

Expected 

11.9 

2.7 

1.3 

1.1 

No  Leukesla 
Observed 

72 

16 

9 

1 

Expected 

48.5 

IS. 6 

6.9 

1.7 

Total 

LeuVenia 

Observed 

49 

7 

23 

12 

Papeete* 

38.3 

8.6 

29.8 

10.9 

No  Leutenia 
Observed 

199 

34 

S7 

S 

Expected 

194.6 

33.4 

S3. 6 

7. a 
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Table  6. --Observed  and  Expected  Mitri  of  Children  by 
Fatherfs  Preconception  Radiation  Status,  Age 
and  Disease  Statu* 

1 

No  Radi- 
ation 

Rsdl- 

allon 

Age 

Croup 

Yr. 

y 

V/ 

Indicator  Dis- 
eases, No. 

A 

No 

Yes 

No 

Yes 

1-4 

Leukeala 

Observed 

27 

3 

36 

13 

Expected 

27.7 

2.9 

38.9 

14.9 

No  Leukeala 
Observed 

4S 

5 

65 

9 

Expected 

47.3 

4.9 

66.4 

7.6  - 

5-9 

Leukeala 

Observed 

13 

3 

9 

6 

Exnected 

11.2 

3.0 

10.9 

5.0 

No  Leukeala 
Observed 

79 

13 

43 

12 

Expected 

77.1 

12.8 

46.6 

8.2 

10-14 

Leukeala 

Observed 

9 

1 

4 

3 

Expected 

11.9 

2.6 

3.5 

1.9 

No  Leukeala 
Observed 

72 

16 

19 

7 

Expected 

68.1 

15.3 

20.9 

5.0 

Total 

Leukeala 

Observed 

46 

7 

49 

22 

Expected 

57. 8 

8.5 

53.3 

21.8 

Ho  Leukeala 
Obsejved 

199 

34 

127 

28 

Expected 

193.9 

33.0 

133.9 

20.8 

SJUeU  7 
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tiki*  iM  ripnlH  Vwb«r  af  *Vn  hjr  rikiihtH 

(idliilM  Fipoiur*  (In  Malt)  and  Statin 

(45  Ycara  af  Aft  u4  nUtr) 

41  Yaars 

' ltd  tfcaa  1 rU 

I UuUali  I 

| rhsarvad 

14 

« 

I fmct*4 

IMS 

4.37 

1 Mo  Uuhatl  1 

17 

S 

fqnttH 

— W.M 

4.94 

I S H4i 

I Ltufceala  i 

1 <9>scrv»d 

19 

* 

I Fcpacttd 

17.11 

9.51 

I Ho  Lciatoata  9 

nfejarvad 

17 

4 

fiptct«4 

14.94 

4.44 

5-10  rad* 

I Uutnii  l 

ftiimH 

9 

7 

lipttttd 

13. SS 
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formula  Used  for  Calculations  of  Radiation  Exposure 
(in  Rads)  froa  Tri-State  Adult  Data: 

Rads  * 0.1S7  (number  of  chest  X-rays)  ♦ 0.790  (number  of  abdomen  X-rays). 


Numerical  values  came  froa  Public  Health  Service  X-Ray  Exposure 
Study:  Population  Exposure  to  X-rays  U.S.,  U.S.  Department  of 

Health,  Educatlon_and  Welfare,  19$*;  1970. 
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SUPPRESSION  OF  SCIENTIFIC  RESEARCH  IN  THE  U.S.  : THE  MECHANICS 


Within  the  past  two  years  it  has  become  possible  to  make 
direct  estimates  of  the  risks  of  leukemia  and  other  diseases  from  massive 
data  on  humans  who  may  have  been  exposed  to  low  levels  of  ionizing 
radiation  (100  millirads  to  10  rads).  Mancuso,  Stewart,  and  Kneale 
studied  the  exposures  and  deaths  among  more  than  30,000  workers  at  the 
Hanford  reprocessing  plant.  My  team,  which  includes  Natarajan,  Bell, 
and  others,  studied  exposures  and  disease  histories  for  a population 
base  of  13,000,000  persons  with  possible  exposure  to  ordinary  diagnostic 
x-rays.  Both* teams  independently  found  that  these  direct  estimates  of 
risks  were  an  order  of  magnitude  higher  than  those  expected  from  the 
extrapolative  estimates  from  high  dosages  or  animal  studies  sich  as 
those  in  the  BEIR  report.  For  example,  we  both  found  that  the  doubling 
dose  for  leukemia  In  males  is  less  than  the  current  annual  permissible 
dose  for  nuclear  workers  set  by  the  Nuclear  Regulatory  Commission. 

The  scientists  and  physicians  whose  livelihood  depends  on 
radiation  technology  were  understandably  upset  by  our  scientific  findings 
and  the  end  result  was  that  funding  of  our  research  was  not  renewed  by 
ERDA  or  by  the  NCI.  We  became  the  most  recent  victims  of  a pattern  of 
censorship  and  repression  that  has  been  going  on  in  the  United  States 
ever  since  the  furor' over  fallout  from  weapons.  The  earlier  examples  of 
this  pattern  and  the  cut  off  of  research  resources  to  Morgan,  Gofman, 
and  Tamplin  are  coming  to  light,  for  instance  in  a recent  Jack  Anderson 
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column  (3  Dec  1977).  During  these  years  the  AAAS  and  Science  have  been 
loudly  concerned  about  suppression  in  Argentina,  the  Soviet  Union,  and 
other  countries  but  have  maintained  a discreet  silence  about  what  goes 
on  in  the  United  States. 

There  are,  of  course,  differences  in  the  machinery  of  suppression 
here  and  abroad.  1 am  not  writing  this  from  a concentration  camp.  As 
the  Watergate  episode  and  other  coverups  by  the  CIA,  FBI,  and  other 
federal  agencies  show,  suppression  in  the  United  States  requires  the 
active  participation  of  influential  persons  outside  of  the  government 
and  passive  participation  by  many  others.  Peer  review  machinery  was  used 
to  cut  off  funding  for  research  with  positive  findings.  This  required 
the  active  participation  of  scientists,  technologists,  physicians,  and 
other  professionals.  Keeping  the  research  reports  out  of  Science  and 
other  journals  required  action  by  persons  in  the  upper  echelons  of  the 
research  community.  So  those  of  us  who  have  been  suppressed  in  the 
United  States  have  the  dubious  consolation  of  knowing  that  this  was  done 
with  the  active  or  passive  complicity  of  our  colleagues  in  the  AAAS  and 
other  societies. 

If  this  is  considered  a blanket  condemnation  of  the  scientific 
community,  then  I am  at  least  as  guilty  as  anyone  alse.  Like  many  . 
others  in  the  AAAS  and  other  societies,  I never  wanted  to  get  involved 
in  organizational  politics.  My  interest  was  in  doing  research  and  not 
in  the  boring,  time-wasting  processes  of  gTantsmanship  and  commit teemanship 
that  are  almost  mandatory  in  "Big  Science"  federal  agencies  such  as  AEC, 

ERDA,  DOE,  NASA,  NCI,  etc.  This  lack  of  participation  is  why  the  allies 
of  Big  Science  have  had  so  little  difficulty  in  taking  over  the  organizational 
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machinery  and  journals  of  scientific  societies.  It  was  easy  even  though 
in  the  AAAS  and  other  organizations  the  rank  and  file  membership  consists 
of  "little  scientists"  such  as  myself.  Most  of  us  are  guilty  of  not 
wanting  to  get  involved  with  the  politics  of  science. 

The  editorial  policy  of  Science  reflects  this  Big  Science 
takeover  of  the  machinery  that  had  evolved  for  little  science.  Dr. 

Abelson  has  been  associated  with  the  AEC  and  the  .other  Big  Science 
agencies  throughout  his  career.  The  editorials,  news  reports,  and 
articles  that  appear  in  Science  reflect  this  bias.  Out  research  report 
on  low- level  radiation  hazards  was  personally  handled  and  rejected  by 
Dr.  Abelson.  To  ray  knowledge  Science  has  never  published  a scientific 
report  on  radiation  hazards  that  did  not  reflect  official  (e.g.  BEIR) 
doctrines.  This  control  of  technical  journals  has  been  the  key  to 
successful  suppression  of  the  truth  about  the  hazards  of  low  level 
ionizing  radiation  over  the  past  20  years  or  more. 

If  might  be  argued  that  this  suppression  of  the  truth  was  "for 
the  good  of  science"  in  that  it  has  saved  the  jobs  of  thousands  of 
weapons  technologists,  engineers,  scientists,  radiologists,  and  other 
AAAS  members  whose  livelihood  depended  on  radiation  technolgy.  It  has, 
in  this  view,  hurt  only  a handful  of  health  scientists.  This  is  the 
risk-benefit  picture  from  the  Big  Science  point  of  view.  From  my  point 
of  view,  the  suppression  of  the  information  of  hazards  has  led  to  profligate 
use  of  radiation  technology.  For  instance,  almost  everyone  in  the 
United  States  has  been  exposed  to  dosages  of  x-ray  which  were  entirely 
•nnecessary.  This  produced  a non-negligible  and  completely  avoidable 
risk  of  leukemia  and  other  diseease.  The  price  of  suppression  is  therefore 
tens  of  thousands  of  unnecessary  deaths  , millions  of  avoidable  episodes 
of  diceases  (e.g.,  allergies),  and  a legacy  of  genetic  damage  that  will 
plague  the  human  race  for  generations  to  come. 
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SUNDAY.  JANUARY  15.  m*  ‘ ' 

Cot Lftrta, 

y „ ' 4 . - • * *■  * ■ . » ■ 

' Column  by  Anderson  .; 
On  Radiation  Rapped 


Editor:  Jack  Anderson’s  Dec.  1 column 
darkly  hints  that  radiation  is  much  more 
dangerous  than  St  is  commonly  believed  to 
be  and  that  the  U.S.  government,  acting 
on  behalf  of  the  nuclear  industry,  has 
tried  to  suppress  this  Information.  Nothing 
could  be  further  from  the  truth. 

. Effects  of  radiation  are  studied  end 
Judged  by  several  independent  aMT  highly 
prestigious  scientific  bodies,  .including  the 
. International  Commission  on  Radiation 
Protection,  a Unite  d Nations  scientific 
. committee,  a.  National  Academy  of  Sci- 
ences committed,  the. U S.  National  Council 
on  Radiation  Protection  and  similar  bodies 
' in  other  countries!  All  of  these  groups  are 
fully  aware  of  the  work  cited  by  Anderson*  . 
and  all  of  them,  reject  this  work.  ... 

* If  the  U.S.  government  has  been  _ 
protecting  the  nuclear  industry,  it- oei>* 
tainly.acts  in  strange  ways.  Never  has 
an- industry  beep  so  harassed  by  changing 
government  regulations,  indecision  end  * 
politically  inspired  interference. 

Anderson  says  he  is  attacking  the 
nuclear  industry— attacks  on  big  industries 
are  popular  these  days.  But  every  impor- 
tant firm  in  that  industry  has  an  equally 
; important  stake  Tn  oil-,  gas-,  and  coal- 
.(Bred  electric,  power,  the  only  competing 
sources.  Actually,-  Anderson  is  attacking 
the'  scientific'  community,  which  has  de- 
cided on  clearrlogi cal  grounds  that  nuclear 
^energy  is*.  by  tar,  the-  safest  available 
"source  of  electric  po.*er.  ' 

* Of  course, .he. can-  always  find  a few 
.scientist-dissenters,  and  he  publicizes  to 
rtbe  hilt  everything  they  say  and  do.  As  a 
tresult,:<tbp  American  people  are  getting 
their  information  on  this  important  issue 
Shorn  -scientific  illiterates  like  .Anderson,- 
Swhile  4he  voice  of  the  overwhelming 
(majority  of,  scientists  is  not  being  heard* 

[ . V . . • BERNARD  X.  COHEN 

iT  Director;  Nuclear  Physics  Laboratory  . 
i >,  , m\t  v-xTnlv.  of  Pittsburgh*. Pa. 
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Roswell  Park  Memorial  Institute 
Buffalo,  Mew  York  14263  \ 

December  1,  1977 


Dr.  ]*auriston  Taylor 
National  Council  on  Radiation 
and  Protection 
7910  VJoodmont  Avenue 
Bethesda,  Maryland 

Dear  Dr.  Taylor: 

As  your  fellow  discussant  (along  with  Dr.  Karl 
Morgan)  on  the  KacNeil-Lehrer  Report  on  public  television, 

I was  disturbed  by  your  concluding  remarks  (for  which  there 
could  be  no  reply)  denying  the  validity  of  the  scientific 
research  that  Dr.  Thomas  Mancuso  and  I have  been  carrying 
out  on  the  hazards  of  low-level  ionizing  radiation.  In 
your  derogatory  comments  you  claimed  to  speak  in  the  name 
of  the  ‘radiation  protection  community'*  and  and  unnamed 
but  allegedly  outstanding  scientists.  Under  the  Freedom 
of  Information  Act  I am  asking  you  (and  the  NCRP)  to  identify 
the  persons  and  to  provide  copies  of  the  critiques  that 
were  the  basis  for  the  negative  comments  that  you  made  about 
our  work.  In  my  view,  the  public  has  the  right  to  know 
the  identities  of  the  individuals  so  as  to  be  able  to  judge 
their  competence  and  possible  conflict  of  interest.  This 
information  would,  I believe,  allow  non-experts  to  judge 
whether  this  public  attack  on  the  scientific  reputation 
of  Dr.  Mancuso  and  myself  was  warranted. 

Two  points  might  be  made.  First,  the  NCRP  is  the 
recipient  of  federal  funds  which  bring  it  under  the  Freedom 
of  Information  Act.  Second,  the  usual  defense  of  anonymous 
peer  review  (i.e. , that  It  is  for  internal  use  by  an  organization) 
does  not  apply  when  it  is  the  basis  for  public  disparagement 
of  the  work  of  scientists  on  national  television. 

There  is  a certain  Irony  that  a TV  program  whose 
theme  concerned  the  use  of  peer  review  processes  to  attack 
the  findings  (and  the  funding)  of  those  of  us  who  have  come 
up  with  positive  findings  on  low-level  radiation  hazards 
should  end  with  an  example  of  this  kind  of  attack  from  ambush. 
During  this  program  I had  pointed  out  that  I wa6  not  getting 
peet^  review  from  my  peers  in  epidemiology  and  biostatistics. 
Moreover  you  had  specifically  denied  expertise  in  these 
areas.  So  it  will  be  very  interesting  to  see  just  who  and 
what  provided  the  basis  for  your  very  negative  assertions 
about  our  research.  Remember,  I am  not  just  asking,  I am 
asking  under  the  Freedom  of  Information  Act. 

Very  sincerely  yours, 


Irwin  D.J.  Bross,  Ph.D. 
Director  of  Biostatistics 


IDJB/mak 

CC:  MacNeil-Lehrer 

Robert  Alvarez 
Dr.  Thomas  Mancuso 
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LAUR1STON  S.  TAYLOR 

MADIOLOOICAL  PHVItCI  CONIULTAMT 
7407  DENTON  ROAD 
BETHESDA.  MARYLAND  20014 
CODE  301  *652*502® 


December  16,  1977 


Irvin  D.J.  Bross 
Director  of  Blostatlstlcs 
RovvelL^rk**tewortel«lwt<<^te 
Buffalo,  New  York  14266 

Dear  Dr.  Bross: 

Your  letter  of  December  1,  1977  addressed  to  me  at  the  NCRP  has 
been  forwarded  to  me,  since  I no  longer  hold  any  operating  position 
in  that  organization. 

I'm  sorry  if  you  felt  that  any  of  my  remarks  were  intentionally 
derogatory.  I simply  felt  that  I was  essentially  echoing  the  general 
feelings  and  attitudes  which  I hear  among  most  of  my  colleagues  and 
was  not  pretending  to  be  speaking  in  the  name  of  or  for  any  of  them. 

There  is  no  documentary  information  that  I am  aware  of  within  the 
NCRP  relative  to  the  criticisms  to  which  I referred  during  the  program. 
These  have,  however,  been  the  subject  of  many  conversations.  Actually 
it  is  my  opinion  that  the  gist  of  criticisms  which  I mentioned  are  already 
in  the  open  literature  or  aleast  have  been  presented  at  open  technical 
meetings. 

You  are  in  error  with  regard  to  the  position  of  the  NCRP  under 
"The  Freedom  of  Information  Act."  The  NCRP  is  not  a government  organ- 
ization and  the  Supreme  Court  has  already  ruled  that  organizations  such 
_ as  the  NCRP  do  not  fall  under  the  act.  Secondly,  the  NCRP  is  not  engaged 
in  any  "peer  review"  of  your  work  or  that  of  Dr.  Mancuso.  Individuals  may 
have  examined  them  in  depth  but  the  NCRP,  as  such,  has  not  done  so. 

I hold  myself  totally  without  responsibility  for  the  subject-matter 
and  intentions  of  the  television  program.  I had  no  idea  in  advance  that 
it  would  be  primarily  devoted  to  discussing  the  "peer  review"  problem 
which  seems  to  worry  you.  Had  I known  this  I would  surely  have  taken  no 
part  in  it.  In  accordance  with  the  discussions  that  1 had  had  with  a 
representative  of  the  station  the  day  before,  I had  expected  that  my  com- 
ments would  have  been  primarily  devoted  to  discussions  of  some  of  the  prob- 
lems on  the  medical  uses  of  ionizing  radiation.  Furthermore  I had  no  idea 
of  the  direction  in  which  the  program  would  go,  even  after  having  seen  a 
number  of  the  questions  which  might  be  asked  and  which  were  shown  me  within 
the  two  or  three  minutes  preceding  the  actual  taping.  You  see  I was  not 
on  that  program  to  defend  or  attack  you  or  anybody  else,  and  I simply 
answered  the  question^  and  comments  as  best  I could  at  the  time. 


Sincerely  yours. 


Laurlston  S.  Taylor 


V~~ 


LST/dkb 
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ROSWELL  PARK  MEMORIAL  INSTITUTE 
Buffalo,  New  York  14263 

January  18,  1978 


Michael  PaTsont 

Environmental  Standards  Branch 
Office  of  Standards  Developi^ent 
United  States  Nuclear 
Regulatory  Commission 
Washington,  D.C.  20555 

Dear  Dr.  Parsont: 

On  January  16,  1978  I received  your  letter  dated  January  12, 

1978  and  Dr.  Rothman’s  letter  dated  January  5,  1978  in  which  you  have 
made  receipt  of  my  "presentation"  a precondition  for  setting  a date  for 
the  meeting. 

I now  have  letters  from  you.  Dr.  Kastner  and  Mr.  R.B.  Minogue 
of  the  Nuclear  Regulatory  Commission  mentioning  a meeting  date  at  the 
end  of  January  or  the  beginning  of  February.  However,  your  letter  fixes 
the ‘date  at  10  weeks  from  the  "date  of  receipt  of  your  presentation  by 
me"  (say,  Monday,  January  23,  1978)  which  would  seem  to  put  the  hearing 
at  the  beginning  of  April.  I won’t  try  to  hold  the  NRC  to  the  dates 
that  were  originally  mentioned  since  they  were  unrealistic.  I don’t 
understand  why  they  were  mentioned  in  the  first  place. 

As  I informed  you  in  response  to  your  telephone  call  of 
January  17*  1977,  I have  given  in  to  your  pressure  and  I am  enclosing 
the  current  draft  of  my  presentation  (the  slides  for  which  you  already 
have).  I do  this, although  I don't  want  to, so  as  to  avoid  protracted 
negotiations  that  would  delay  the  open  meeting  indefinitely.  However, 
for  you  to  hold  the  date  of  the  meeting  "hostage"  until  my  presentation 
was  sent  in  as  "ransom"  automatically  puts  us  in  an  adversary  relationship. 
And  just  in  case  my  capitulation  to  pressure  here  gives  you  any  new 
ideas,  let  me  note  that  I was  in  a strategic  position  to  get  ay  way  in 
this  matter.  The  NRC  has  made  a clear  public  commitment  to  me  on  this 
meeting.  It  is  being  watched  by  congress,  the  executive,  and  the  public. 
The  commitment  is  to  the  presentation  of  our  findings  and  not  to  the 
review  by  Dr.  Rothman  or  anyone  else.  ThTsHis  the  last  time  that  I will 
permit  either  you  or  Dr.  Rothman  to  unilaterally  impose  conditions  or 
restrictions  on  ay  presentation  or  on  the  arrangements  for  this  meeting. 
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Dr.  Rothman  states:  "The  purpose  of  my  review,  as  I see  it, 

is  not  to  contest  Dr.  Bross'  findings^but  to  comment  on  them  intelligently 
and  critically. 11  Now  that  the  full  text  is  available,  it  will  be  obvious 
that  the  slides  which  I previously  sent  contained  all  of  the  information 
which  Dr.  Rothman  required  for  this  purpose.  The  slides  present  solid 
factual  evidence  that  exposures  in  the  one  rad  range  (i.e.  within  the 
permissible  NRC  5 rem  level)  seriously  increase  the  risk  of  leukemia  in 
the  person  exposed  (or  the  children  of  the  person).  There  is  a quantitative 
conclusion  that  the  risk  is  about  doubled.  This  finding  calls  for 
something  more  than  clever  commentary.  If  the  public  is  to  benefit 
from  Dr.  Rothman's  critique,  he  has  to  affirm  or  deny  this  conclusion. 

The  standard  academic  gimmicks  that  sound  impressive  but  evade  this 
choice  serve  only  to  protect  the  speaker  and  not  the  public. 

From  ay  standpoint  as  a concerned  health  bureaucrat,  it  is  not 
going  to  be  enough  for  me  to  prove  the  point  that  there  are  these  serious 
risks.  To  protect  any  nuclear  workers  from  radiation  hazards,  the  NRC 
must  take  action  to  cut  the  permissible  level.  The  basic  difficulty 
here  is  that  the  issue  is  a public  health  issue  but  the  NRC  is  a technology- 
oriented  not  a health-oriented  agency.  Practically  all  of  its  activities 
and  competences  involve  technological  compliance  and  not  health  decisions. 
Hence  action  on  nuclear  radiation  hazards,  like  action  on  tobacco  hazards, 
have  been  based  on  entirely  different  procedures  and  standards  than, 
say,  action  on  the  chemical  carcinogens  regulated  by  the  FDA.  For 
instance,  the  FDA  uses  the  Delaney  Amendment.  This  fail-safe  rule  is  a 
good  illustration  of  what  I have  called  the  "Primacy  Principle"  (the 
principle  that  with  potentially  hazatdous  technology,  the  benefit  of  the 
doubt  must  go  to  the  public  and  not  to  the  technology).  The  protection 
of  the  public  health  should  override  the  "grandfather"  clauses  that 
protect  some  carcinogens.  Therefore  in  my  presentation  I have  discussed 
the  strategic  issue  of  guidelines  for  action  on  public  health  hazards  as 
veil  as  the  tactical  issue  that  there  is  a serious  hazard. 

Although  I will  be  speaking  to  the  NRC  at  this  meeting,  what 
I will  have  to  say  is  directed  to  the  general  public  ^hat*  will  be  the 
final  judge  on  this  issue.  I am  not  interested  in  a clever  dialogue 
with  academicians,  members  of  the  radiation  protection  community,  or 
persons  who  are  or  think  they  are  scientists.  My  job  is  to  present  the 
facts  about  radiation  hazards  to  the  public  in  a way  that  the  public  can 
understand  and  can  make  sound  judgments.  The^clearest  way  to  present 
the  facts  is  in  an  "adversary  science"  format.  In  these  confusing 
issues,  the  public  is  at  least  able  to  tell  who  is  arguing  on  what  side. 

If  Dr.  Rothman  should  happen  to  agree  with  our  finding  of  serious  risks 
in  the  one  rad  range  (and  be  willing  to  say  so  clearly),  then  there 
can't  be  this  format.  But  if  he  doesn't  want  to  agree  with  the  main 
points  (whatever  the  agreement  or  disagreement  of  side  issues)  then 
there  is  automatically  an  adversary  science  situation. 
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Having  been  involved  in  public  health  "controversies",  mostly 
ones  that  have  been  manufactured  to  protect  some  vested  interest,  I know 
that  there  are  all  sorts  of  linguistic  gimmicks  where  a speaker  seems  to 
take  what  sounds  like  a strong  negative  position  (in  the  public  view) 
while  actually  taking  no  definite  position  at  all  (e.g.,  "a  creditable 
effort  but  one  that  is  not  entirely  convincing").  The  "adversary  science" 
format  can  help  to  avoid  this  mushiness,  a non-scientific  put  down  of  a 
scientific  study.  With  the  strong  prima  facie  case  that  I have  presented, 
a critic  has  to  find  some  really  serious  error  in  the  work  in  order  to 
refute  it.  If  the  critic  tries  to  get  by  with  the  cute  language  games 
(from  my  past  experience,  these  are  very  popular),  then  it  is  my  responsibility 
to  try  to  make  clear  to  the  public  what  is  going  on. 

Hopefully  Dr.  Rothman  will  see  fit  to  agree  with  our  principal 
conclusions.  If  not,  no  matter  what  the  name  "adversary  science" 
suggests  to  him  or  to  the  NRC,  this  is  the  format  we  will  be  in.  In 
terms  of  bringing  out  clearly  whether  disagreements  are  matters  of  style 
or  matters  of  substance  and  of  giving  the  public  a basis  for  judging  the 
issue,  I see  nothing  wrong  with  calling  a spade  a spade.  If  the  public 
understands  this  issue  and  demands  adequate  protection  against  the 
hazards  of  low  level  ionizing  radiation,  I will  have  accomplished  my 
purpose.  Whatever  action,  if  any,  NRC  takes  as  a result  of  the  hearing 
will  not  block  eventual  protective  action.  If  the  NRC  continues  to 
stall,  delay,  or  otherwise  obstruct  action  that  would  cut  the  permissible 
level  from  5 rera  to  0.5  rera  per  yeaT,  tactics  evident  in  the  arrangements 
foi*  this  meeting,  then  I believe  congress  will  act  to  move  the  decision- 
making on  this  health  issue  to  an  agency  that  is  better  qualified  to  do 
the  job. 


Finally,  since  the  full  text  of  my  presentation  has  been 
forced  out  by  your  direct  pressure,  I am  sending  it  (and  this  letter) 
to  Congressman  Paul  Rogers  as  back-up  material  for  my  testimony  which  is 
planned  for  January  24,  1978. 


IDJB/mak 

"Enc. 

CC:  Dr.  Jacob  Kastner 

Mr.  R.B.  Minogue 
Open 
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NUCLfAR  REGULATORY  COMMISSION 


WAA4INQT0M.  O.  C. 


fw  i m 


Dr.  Irwin  D.  0.  Bross,  Or. 

Roswell  Park  Memorial  Institute 

666  Elm  Street 

Buffalo,  New  York  14263 

Dear  Or.  Bross: 

Thank  you  for  sending  me  a copy  of  your  January  18  letter  to  Dr.  Parsont. 

In  reading  your  letter  It  Is  apparent  that  your  Interest  goes  beyond  the 
Issue  of  radiation-dose  response  for  leukemia  In  children  Irradiated  In 
utero,  and  In  offspring  following  preconception  Irradiation  of  parents, 
to  broader  Issues  of  occupational- exposure.  As  a consequence,  I want  to 
comment  on  some  areas  which  may  not  nave  been  touched  In  previous  corres- 
pondence between  you  and  the  staff. 

Your  comnent  that  NRC  Is  technologically  oriented  has  an  element  of  truth; 
the  solution  to  many  of  the  safety  and  public  health  Issues  with  which  we 
wrestle  Is  found  In  Improved  engineering.  But  you  should  not  let  this  fact 
lead  you  to  conclude  that  we  are  not  able  to  evaluate  and  make  proper  judg- 
ments In  health- related  matters.  Fully  one  third  of  the  Office  of  Standards 
Development  professional  staff  have  backgrounds  and  training  In  either 
health  physics  or  the  biological  sciences.  We  have  capable  radloblologlsts 
and  persons  with  epidemiology  expertise  on  the  staff. 

Our  goal,  as  related  to  protection  of  occupationally  exposed  workers,  1$  the 
reduction  of  actual  radiation  exposure  levels  to  as  far  below  the  limits 
as  Is  reasonably  achievable  (the  so-called  ALARA  concept).  This  applies  to 
both  Individual  and  total  exposures  In  accordance  with  the  basic  radiological 
protection  principle  that  no  level  of  exposure  Is  without  some  risk.  The 
Implementation  and  enforcement  actions  to  reduce  these  actual  doses  do  rely, 
In  fact,  on  technological  decisions  and  actions.  Such  actions  are  contained 
In  our  Regulatory  Guides,  some  of  which  l an  enclosing  for  your  Information. 
In  addition,  I have  enclosed  a recently  Issued  proposed  guide  on  reduction  of 
occupational  exposures  of  medical  personnel  which  should  be  of  particular 
Interest  to  you,  and  we  would  appreciate  your  comments  on  It.  You  may  not 
be  aware  that  recent  NRC  staff  estimates  of  the  total  radiation  exposures  of 
nuclear  power  Industry  employees  and  nuclear  medicine  employees  are  about  the 
same- -about  21,000  man-rem  and  27,000  man-rem  respectively  (1975  data). 

The  exposure  value  for  nuclear  medicine  employees  Is  derived  from  a limited 
response  (1179  out  of  8200  NRC  licensees  comprising  a population  of  about 
96,000  employees)  to  an  NRC  staff  survey  on  the  total  body  radiation.  If 
we  assume  the  same  dose  distribution  and  exposure  experience  at  the  8600 
nuclear  medicine  facilities  under  control  of  Agreement  States,  the  population 
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exposure  and  number  of  employees  would  be  about  doubled.  The  population  of 
commercial  power  reactor  employees  with  measurable  exposure  was  about 
28,000  In  1975.  An  NRC  document  "NUREG  0419“  will  soon  be  published 
giving  more  detail  on  this  survey. 

In  your  letter  you  stress  that  the  "permissible  level",  which  you  appear  ^ 
to  regard  as  synonymous  with  the  5 rem  per  year  dose  "limit",  should  be 
reduced  to  0.5  per  year.  As  I said  above,  the  most  Important  aspect  of 
NRC's  approach  to  occupational  exposures  Is  not  the  upper  limit  but  how 
well  we  apply  the  ALARA  regulation  In  licensing  actions  to  reduce  actual 
exposures  to  well  below  the  limits.  Thus,  as  we  apply  the  ALARA  concept, 
permissible  levels  and  dose  limits  are  not  synonymous.  In  fact,  the  actual 
average  exposure  of  the  principally  exposed  group  of  employees  in  the  nuclear 
power  Industry  has  been  maintained  at  about  0.7  rem  per  year.  This  Is  true 
In  spite  of  Increased  activities  In  such  areas  as  In-service  Inspections. 

This  average  0.7  rem/year  Includes  only  those  personnel  with  measurable 
exposures.  If  all  monitored  Individuals  were  Included,  the  average  exposure 
would  be  about  0.3  rem  per  year.  I am  enclosing  a copy  of  the  "Ninth 
Occupational  Radiation  Exposure  Report,  1976”  which  will  give  you  our  latest 
data  on  occupational  exposures. 

You  also  expressed  Interest  in  which  governmental  agencies  have  responsibili- 
ties for  controlling  radiation  exposures.  In  the  past,  the  Federal  Radiation 
Council  (FRC)  provided  overall  guidance  on  exposure  limits,  Including 
occupational  exposures;  the  FRC  authority  now  rests  with  the  Environmental 
Protection  Agency  (EPA).  There  are  many  other  government  agencies  Including 
NRC  which  issue  regulations  for  the  control  of  occupational  and  other 
radiation  exposures  to  Implement  this  guidance  for  the  specific  activities 
which  they  regulate.  For  your  Information,  I have  attached  a copy  of  a 
portion  of  Volume  V of  a study  on  federal  regulation  by  the  Senate  Conmlttee 
on  Governmental  Affairs  (A.  Rlblcoff,  Chairman).  This  study  provides  an 
excellent  summary  of  this  rather  complex  situation. 

I have  been  Informed  that  Or.  Parsont  has  set  the  open  meeting  date  for 
April  7,  1978.  I believe  this  meeting  will  be  most  Informative  and  hope 
It  can  now  go  forward  without  further  delays. 

Sincerely, 

$ VK***jp*4 

Robert  B.  Mlnogue,  Director 

Office  of  Standards  Development 


Enclosures; 

See  attached  pagd 


Dr.  Irwin  D.  J.  Bross,  Jr. 


Enclosures: 

Regulatory  Guide  8.8 
Regulatory  Guide  8.9 
Regulatory  Guide  8.10 
Regulatory  Guide  8.13 
Regulatory  Guide  8.18 
NUREG  - 0322 

NINTH  ANNUAL  OCCUPATIONAL 

RADIATION  EXPOSURE  REPORT,  1976 
Vol.  V Study  on  Federal  Regulation  pp. 326-339 
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^ NUCLEAR  REGULATORY  COMMISSION  ^T7r~\?' 

' WASH1MQTOH,  D.  C,  SOSES 
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/far*  4*C  dUr  t*- 
'^r£^  « «***  JCW^,  * 


February  6,  1978 


^<L^>sw  ~ct 

J :* 


Anthony  Z.  Rolsman,  Esq. 

Natural  Resources  Defense 
Council,  Inc. 

- 917  - 15th  Street,  N.W.  * . 

Washington,  D.C.  20005 

:•}  Dear  Tony: 

; ' . Hy  letter  of  January  23,  1978  transmitted  to  you  a copy  of  the  action 
plan  submitted  to  the  Commission  by  the  Staff  with  respect  to  your 
rulemaking  petition  on  occupational  radiation  dose  limits.  Since 
then,  Or.  Brodsky,  one  of  the  four  members  of  the  NRC  Staff  team 
' evaluating  the  Mancuso  report,  has  completed  and  publicly  dlstrlbu- 
. ted  his  analysis  of  the  report.  A copy  of  Dr.  Brodsky's  memorandum 
:•  on  the  subject,  dated  January  12,  1978,  has  been  placed  In  the  record 
. -v  of  the  rulemaking  proceeding  In  the  Public  Document  Room.  I am  ^7'; 
enclosing  a copy  for  your  convenience.  ; . 

- J . Tou  Will  recall  that-lhg-a*Uon  plan  rnnt^platPd  Staff  WOUld-1^ 

) fJ^Uh-ttstechnlcal  review  early  In  1978.  Staff  nowTePm-ts-^hai^te 
^Hpubllc  meeting  with  Or.  Bross  can  be  held  no  earlier  than  April, ojE^^T 
I 1978  because  of  Or.  Bross'  lack  of  cooperation  by  _fa  111  ng^o^fully^T 
— L reveal  his  data- to  Dr.  Rothmain — DrrROThmah  Is  an  Associate  Professor 
1 of  Epidemiology  at  Harvard  University  who  has  been  retained  by  the 
Staff  as  an  expert  consultant  to  analyze  the  Bross  data.  He  Is 
.«».s  expected  to  participate  In  the  public  meeting  with  Or.  Bross.  This  \ 

: ^.meeting  will  produce  a meaningful  scientific  discussion  only  If  all  < 

, the.  participants  cooperate  fully.  If  you  are  In  contact  with  .v*  ; 

'jx'f.Dr,  Bross,  I would  appreciate  your  discussing  Ms  participation  . 
.fiwItMMm.  v>  ;:  x . 

s'.'  5 " Sincerely,  v 


yames  L.  Kel/ey 
Deputy  General  Counsel 


Enclosure  as  stated 

'\-.VVv  • 


1008 


Mr.  Rogers.  Thank  you  very  much,  Doctor. 

What  is  the  tristate  survey? 

Dr.  Bross.  The  tristate  survey  is  a somewhat  famous  body  of  data 
which  was  the  brainchild  of  Dr.  Abraham  Lilienfield  who  conceived 
and  set  up  and  very  largely  influenced  this  study  and  its  design.  Its 
design  was  20  to  30  years  ahead  of  its  time.  It  was  done  around 
1960;  I was  involved  in  a minor  way  as  a statistical  adviser  at  that 
time,  but  Dr.  Lilienfeld  gets  all  the  credit  for  this  fine  study.  He 
has,  of  course,  help  from  Dr.  Levin  and  Dr.  Schulman  ana  Dr. 
Graham  and  others,  but  I mean 

Mr.  Rogers.  Who  was  that? 

Dr.  Bross.  I’m  Sorry.  There  was  help  form  other  doctors  in  this 
work,  but  I credit  Dr.  Lilienfeld  with  this  important  study. 

Now,  the  way  it  works  is  really  quite  simple.  There  were  three 
sample  areas  in  three  different  States,  New  York  State,  Maryland, 
and  Minnesota.  I should  say  that  this  was  chosen  with  very  careful 
scientific  considerations,  but  concidentally  it  happened  to  be  the 
home  States  of  the  doctors  who  were  cooperating  in  this  study.  And 
the  effort  was  made  to  (jet  all  cases  of  leukemia  in  these  sample 
areas  for  the  3-year  period,  all  cases  of  leukemia  that  occurred. 

So  the  population  base  I am  talking  about  is  a total  population  in 
those  States,  the  areas  of  those  States.  That  is  where  the  13  million 
comes  from. 

Mr.  Rogers.  13  million? 

Dr.  Bross.  13  million  persons,  sir. 

Mr.  Rogers.  Thank  you. 

Dr.  Bross.  They  tried  to  And  all  of  the  cases  of  leukemia— they 
attempted  to  get  them.  You  never  get  perfect  data,  but  they  were 
very  hardworking,  I can  testify.  Then  they  sent  interviewers  out  to 
be  households  to  interview  about  the  exposure.  It  is  a very  long 
schedule.  I took  anywhere  from  one-half  hour  at  the  very  shortest 
to  1 Vz  hours,  sometimes  longer.  It  is  a very  detailed  schedule  on  a 
great  many  different  items,  not  just  radiation,  but  a lot  of  items. 

Then  a stratified  random  sample  was  also  drawn— I can  speak  to 
that  because  I was  the  person  responsible  for  that  part  of  the 
operation — which  represents  the  population,  the  13  million  persons, 
in  that  area.  It  is  as  close  to  an  unbiased  sample  as  we  can  get. 
There  are  very  few  epidemiological  studies,  even  now,  that  have 
anything' like  this  quality. 

For  instance,  as  another  precaution,  they  sent  the  interviewers 
out  without  telling  them  whether  they  were  going  to  a household 
where  there  had  been  a leukemia  case,  or  whether  a random 
sample  individual  had  been  chosen.  The  interview  was  conducted 
in  such  a way  that  the  key  questions  came  at  the  very  end  so  that 
the  interviewers  would  not  know  that  these  might  be  leukemias, 
even  if  they  were  guessing.  And,  of  course,  they  were  not  supposed 
to  guess.  Yes,  sir? 

Mr.  Rogers.  Has  the  information  that  was  gathered  now  been 
analyzed  and  have  any  conclusions  been  drawn? 

Dr.  Bross.  There  has  been  a whole  series  of  studies  coming  out  of 
this  work.  They  started  shortly  after  completion  with  very  prelimi- 
nary reports,  and  they  continued— we  are  not  the  only  persons  who 

[tublished  from  this  data.  There  is  a whole  series  of  papers  pub- 
ished  by  Dr.  Lilienfeld,  Dr.  Graham  and  others.  I inherited  this 
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data  around  the  end  of  the  196^’s  because  the  department  of  biosta- 
tistics was  intact  at  RPMI  but  the  department  of  edipemiology  kind 
of  fell  apart,  and  I became  acting  head  of  epidemiology.  This  mate- 
rial came  into  my  domain  and  I felt  it  was  important  and  it  had 
not  been  fully  analyzed  and  there  was  still  much  we  could  learn 
• from  it,  and  we  have  learned  a lot  since  then. 

But  it  Would  emphasize  that  we  are  not  the  only  persons  who 
have  worked  with  the  tristate  data.  It  has  been  published.  There 
have  not  been,  I think,  too  many  complaints  about  this  point  in  the 
past,  and  our  latest  studies  were  just  published.  We  have  also 
published  on  this  a series  of  papers,  maybe  four  or  five  in  all — 
maybe  even  more— not  dealing  just  with  radiation  but  with  things 
like  exposure  to  sick  cats,  and  so  forth. 

So  this  data  has  been  analyzed  several  times,  but  not  to  the 
. depth,  I believe,  to  which  we  subjected  it. 

Mr.  Rogers.  And  your  conclusion,  after  studying  the  data,  as 
regards  low-level  radiation  is? 

Dr.  Bross.  There  are  really  two  sets  of  conclusions,  one  dealing 
with  the  adults  in  the  study,  really  what  I am  giving  as  the 
doubling  dose,  for  instance,  is  technically  the  males  in  the  study 
who  had  nonlymphatic  leukumia,  adults.  That  is  the  basis  of  the 
analysis  for  the  doubling  dose. 

But  we  have  also  analyzed  the  data  on  the  children,  which  is 
very  important.  We  are  concerned  about  exposure  to  radiation 
reported  during  pregnancy— I might  just  say  that  the  whole  reason 
for  the  tristate  study  was  the  work  of  Dr.  Stewart.  An  important 
stimulus  was  to  really  confirm  or  deny  this  work.  So,  in  a way,  it 
all  links  up. 

But  in  tbe  children,  we  find  that  whether  the  radiation  is  deliv- 
ered to  the  mother  during  pregnancy — and,  of  course,  to  the 
fetus— or  to  the  mother  prior  to  pregnancy  or  to  the  father  prior  to 
pregnancy,  there  is  an  increased  risk  of  leukemia,  and  it  is  a 
substantial  increased  risk.  And  it  is  hot  quite  identical  in  all  three 
cases,  but  it  is  high  in  all  three  cases,  by  our  standards. 

To  give  a little  preliminary  estimate  of  what  this  means,  I would 
say  that  approximately  1 percent  of  persons  exposed  to  the  radi- 
ation are  affected.  So  everybody  does  not  get  affected  by  this  radi- 
ation, just  a very  small  group. 

But  the  ones  who  are  affected  by  the  radiation  are  very  much 
affected  and  it  shows  up  by  an  increased  risk  of  leukemia  that 
might  be  30,  40,  or  50  times  the  normal  risk,  an  enormous  increase 
in  risk,  in  the  affected  group,  just  a very  small  proportion  of  the 
population. 

And  not  just  leukemia— and  this  is  really  the  key  to  our  analy- 
sis—but  other  childhood  diseases  have  a strikingly  increased  risk. 
And  we  have  reported  this  over  the  years  in  a series  of  papers 
starting  around  1972.  It  was  really  our  attempt  to  go  deeper  and 
deeper  if  we  could,  to  try  to  explain  what  was  happening  here,  that 
has  led  us  to  our  curent  results  and  the  methodology  we  are  now 
using,  which  is  quite  different  from  what  we  started,  which  was 
more  traditional  m the  old  days. 

Now,  that  is  for  children.  Now,  for  the  adults,  we  find  that 
instead  of  just  1 percent,  maybe  5 percent  are  affected  by  the 
radiation,  but  still  not  the  bulk  of  the  persons  exposed,  and  these 
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persons  do  not  have  quite  as  high  a risk  of  leukemia,  maybe  just  10 
times  the  risk  of  leukemia,  but  we  are  looking  at  the  adults  in 
other  risks,  and  their  seems  to  be  increased  risks  of  diseases  which 
are  called  heart  diseases,  which  is  not  a entirely  clear-cut  category, 
but  which  seem  to  be  related  to  the  radiation,  too.  And  by  using 
this  point,  exploiting  this  point,  we  have  those  estimates  which 
indicate  a doubling  dose  way  down  in  the  range  where  most  or  the 
radiation  is  given. 

Mr.  Rogeb8.  I recall  Dr.  Stewart's  saying  that  the  overall  dou- 
bling dose  was  about  83  rads. 

Dr.  Bross.  Yes,  sir.  She  was  giving  you  the  doubling  dose  for  all 
cancer.  She  also  gave  you  the  doubling  dose  for  multiple  myeloma, 
for  instance,  which  she  gave  as  3.6,  which  you  see,  is  not  so  far 
from  our  estimate  of  3 to  5.  These  are.  completely  independent. 

Mr.  Rogers.  For  leukemia. 

Dr.  Bross.  For  Leukemia.  But,  as  I indicated  in  my  correction  in 
the  testimony,  I did  not  want  to  give  the  misimpression,  as  my 
testimony  might  have  given,  that  we  are  talking  about  exactly  the 
same  thing.  But  it  is  certainly  true  that  inside  that  range  you  are 
getting  doubling  doses  of  some  diseases. 

Mr.  Rogers.  Now,  is  there  any  point  in  that  range  where  the 
risk  is  not  doubling? 

Dr.  Bross.  Well,  I really,  I am  not  sure  exactly  what  the  thrust 
of  this  question  is,  but  let  me  try  it,  and  if  I do  not  get  the  thrust, 
you  can  tell  me.' 

We  are  talking  about  persons  who  are  exposed  down  in  this  1 rad 
range,  and  we  are  talkng  about,  say,  a dosage  response  curve  in 
that  range.  We  have  the  first  dosage  response  curve  for  adults  that 
has  ever  been  done  in  this  range.  And  the  appearance  of  the  curve 
is  such  that  it  does  not  look  too  straight.  If  the  theory  is  a straight 
line  and  that  is  what  is  used  in  extrapolation,  that  is  probably  why 
the  extrapolations  are  wrong. 

> In  theory  you  should  go  up  doubling  each  time  so  you  get  2 to  a 
power,  but  I think  that  that  is  probably  not  true  in  practice. 

Mr.  ROGERS.  Well,  we  really  have  not  yet  determined  the  thresh- 
old point  where  you  would  not  double? 

Dr.  Bross.  Oh,  if  the  question  involves  threshold,  that  is  a differ- 
ent question,  as  I would  see  it.  There  is  no  threshold.  One  thing 
which  the  dosage  response  curve  that  I mentioned  clearly  lays  to 
rest,  I hope,  once  and  for  all,  is  the  notion  that  there  is  a threshold 
for  low-level  radiation  effects.  There  is  no  threshold! 

We  cannot  be  certain  whether,  from  our  data,  you  can  just  about 
fit  a straight  line  in  the  short  range  that  we  are  looking  at,  so  we 
cannot  absolutely  flatly  reject  the  linear  hypothesis.  But  if  any- 
thing, it  is  going  in  the  absolutely  opposite  direction,  and  that  is 
why  we  were  underestimating  the  risks  so  badly.  It  is  turning  out 
the  wrong  way,  from  the  pulic  health  standpoint. 

Mr.  Rogers.  What  would  you  recommend,  as  an  occupational 
standard  for  exposure  to  radiation  which  would  provide  an  accept- 
able risk? 

Dr.  Bross.  Well,  I think  since  I have  been  in  public  health  for 
many  years,  I would  rather  get  something  accomplished  than  to 
ask  for  the  moon  and  get  nothing  accomplished.  I think  it  is 
certainly  feasible  now  to  ask  that  the  maximum  permissible  dose 
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Gr  year  by  the  NRC,  or  any  other  agency,  Federal  agency,  should 
no  more  than  0.5  of  a rad. 

I did  not  originate  this,  it  has  been  proposed  for  years,  it  has 
been  fought  for  years,  but  now  we  have  very  solid  evidence  that 
that  should  be  done. 

Now,  the  evidence  also  coming  from  the  NRC  and  others  is  that, 
in  fact,  it  is  a feasible  level.  They  actually  operate,  exception  a 
dirty  installation,  at  or  below  this  level.  So  it  is  just  to  protect  a 
few  dirty  installations,  really.  I come  from  Buffalo  and  West  Valley 
which,  when  it  was  operating  was  a very  dirty  installation.  They 
were  burning  people  out  with  a full  dose  of  nuclear  radiation  and 
then  firing  tnem.  Protecting  workers  in  those  kinds  of  installations, 
in  reprocessing,  is  much  harder  than  in  power.  One  thing  could  be 
done,  as  far  as  I am  concerned,  overnight.  I would  strongly  suggest 
that  the  Nuclear  Regulatory  Commission  not  wait  to  formally 
change  this  beofre  they  make  a clarifying  statement  which  came 
up  at  the  Friday  hearing.  They  should  make  it  clear  to  the  public 
that  the  “permissible”  level  is  not  necessarily  a “safe”  level.  But 
when  you  say  the  Federal  Government  permits  5 rads,  it  automati- 
cally implies  to  most  people  that  it  has  to  be  safe. 

Mr.  Rooers.  What  about  the  standard  for  the  general  popula- 
tion? 

Dr.  Bross.  Well,  I think  that  this  is  somewhat  proportional,  you 
know.  If  you  cut  one,  then  in  general,  you  would  try  to  cut  the 
other,  too.  I would  only  say  on  this— and  this  is  a personal  opinion; 
it  is  apart  from  my  testimony— that  I do  not  believe  that  fence 
doses  protect  anyway,  because  it  does  not  come  out,  as  it  were, 
uniformly  around  the  fence.  It  comes  out  in  chunks  here  and  there 
where  you  may  get  very  high  concentrations  a long  way  from  a 
fence. 

Mr.  Rogers.  Two  other  quick  questions. 

Is  there  any  way  to  identify  that  1 percent  of  the  population 
which  will  run  a fiftyfold  to  a hundredfold  risk  of  cancer? 

Dr.  Bross.  Could  I keep  that  at  fiftyfold,  sir,  because  that  is  what 

our  actual 

Mr.  Rogers.  Excuse  me. 

Dr.  Bross.  Fiftyfold,  I would  rather 

Mr.  Rogers.  All  right.  Fiftyfold. 

Dr.  Bross.  The  answer  to  that  is  yes  and  no.  I am  sorry  to 
equivocate,  but  it  is  a difficult  question.  In  a probability  sense,  the 
answer  is'yes.  That  is  to  say— for  instance,  in  the  children,  there 
are  certain  conditions,  asthma,  hayfever,  which  are  indicators  that 
this  individual  is  sort  of  perhaps  likely  to  get  leukemia,  especially 
if  the  child  is  further  exposed. 

Now,  these  are  not  certain  indicators.  There  are  going  to  be  a 
great  many  children  who  have  these  conditions  who  are  never 
going  to  get  leukemia.  But,  in  the  sense  that  we  have  a group  that  - 
is  enriched,  has  a higher  probability  of  getting  leukemia,  yes  we 
can  do  that  both  for  children  and  for  adults  to  some  extent. 

Mr.  Rogers.  What  studies  are  currently  in  progress  in  your 
program? 

Dr.  Bross.  Well,  my  focus  at  the  moment  because  we  are  in  a 
phaseout  year,  was  to  shutdown  the  studies  other  than  the  radi- 
ation studies  so  we  could  just  concentrate  all  of  our  resources  in 
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doing  all  we  could  to  get  the  out  findings  on  radiation,  I do  not 
want  to  leave  this  incomplete,  if  I can  help  it.  I think  we  may  have 
to,  but  it  will  be  as  complete  as  I can  manage. 

But  what  we  are  doing,  or  before  this  point  in  time,  our  studies 
included  studies  of  occupational  health,  cancer  risks,  and  in  fact, 
that  is  where  the  cosmetologists  came  in.  And  our  studies — or  this 
was  what  we  were  also  proposing  to  do  some  studies  of  the  etiology 
of  breast  cancer  involving  a question  of  what  may  actually  trigger 
a cancer  rather  than  just  what  sets  the  first  step  in  motion,  De- 
cause we  have  evidence  now  from  our  studies  that  the  cancer,  or 
tumor  cell,  may  grow  to  a certain  small  size  and  stop,  then  some- 
thing else  happens  to  make  the  cells  go  into  a malignant  state.  If 
this  change  doesn’t  occur,  the  cells  may  stay  benign  for  a while. 

Mr.  Rogers.  Thank  you  very  much,  Doctor. 

Dr. -Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Dr.  Bross,  I want  to  commend  you  for  an  excellent  and  fearless 
report. 

I understand  that  you  have  criticized  the  peer  review  process  of 
the  National  Cancer  Institute.  Is  there  an  alternative  review  proc- 
ess which  you  would  recommend  in  order  to  achieve  the  kind  of 
objectivity  in  scientific  evaluation  which  we  all  recognize  is 
needed? 

Dr.  Bross.  I think  that  the  process  of  peer  review  should  not  be, 
as  it  were,  an  exclusive  process,  or  the  only  process  used.  Rather 
most  of  the  decisions  could  be  made,  essentially  bypassing  peer 
review  and  using,  for  the  decisionmaking,  just  the  performance,  the 
track  record,  of  persons  reviewed.  Now  that  obviously  is  not  going 
to  work  for  first  grant  applications,  which  really  need  a special 
process,  because  peer  review  is  basically  hostile  to  early  work 
anyway.  So  they  should  be  completely  separated  off  anyhow. 

But  for  most  of  the  persons  who  are  in  science,  say  supported  by 
’NCI— I will  speak  to  tnat,  because  I know  more  about  NCI’s  oper- 
ations—I would  say,  you  know,  they  have  been  in  the  game  for 
quite  awhile  and  they  have  a track  record.  This  track  record  is  an 
objective  measure  of  performance. 

For  instance,  a certain  number  of  publications.  Now  publications 
are  not  enough,  necessarily,  automatically  in  themselves.  But  our 
project,  for  instance,  our  program  has  produced  100  publications  in 
about  4 years,  which  I tnink  is  a very  outstanding  productivity. 
This  was  disregarded  entirely  in  our  peer  review. 

So  there  are  things:  You  can  name  your  accomplishments  and 
they  can  be  verified.  You  can  say  we  found  this  and  that.  It  is 
either  true  or  false.  It  can  be  checked. 

In  other  words,  you  can  go  back  and  evaluate  performance  much 
easier  than  you  can  predict  what  somebody  is  going  to  do  in  the 
next  5 years.  It  is  just  easier  to  go  back  and  get  an  estimate. 

So  there  are  objective  ways.  While  there  will  still  be  balanced 
decisions  where  you  would,  perhaps,  want  to  call  peer  review  proc- 
ess into  use,  where  these  decisions  came  up— they  would  be  inter- 
mediate positions.  That  is  to  say  some  programs  have  such  a good 
track  record  they  should  be  continued.  And  there  would  be  other 
programs  where  there  is  just  no  track  record  at  all  and  they  should 
be  terminated,  or  their  proposal  just  should  not  be  accepted. 
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But  there  might  just  be  a middle  group  where  there  might  be 
questions.  There  you  might  want  to  send  out  peer  review  to  make 
the  final  decisions.  But  I think  it  is  a matter  of  using,  as  much  as 
possible,  objective  measures,  which  exist. 

Mr.  Carter.  If  they  do  not  really  like  your  findings,  by  what 
processes  does  the  granting  group  refuse  you  further  money?  How 
do  they  go  about  this? 

I believe  you  said  there  were  three  ways. 

Dr.  Bross.  Well,  I referred  to  three  different  disincentives,  one 
being  the  blocking  publication,  the  other  being  the  attack  on  indi- 
viduals, but  those  are  not  involved.  I did  not  mention  three  differ- 
ent kinds  in  the  peer  review.  The  third  thing  was 

Mr.  Carter.  So  you  are  referring  to  the  disincentives  for  re- 
search? 

Dr.  Bross.  Right. 

But  those  are  not  part  of  the  NCI's  process. 

Mr.  Carter.  Who  does  the  suppressing  or  blocking  of  publica- 
tions? 

Dr.  Bross.  That  is  done  basically  with  journals. 

Mr.  Carter.  Yes,  sir.  And  who  is  involved  in  this  gossip  which 
you  mentioned? 

Dr.  Bross.  I gave  some  examples.  I think  that  the  persons — I 
might  say  I do  not  consider  myself  as  particularly  the  specific 
target  in  the  past.  I have  not  been  hurt  all  that  much,  because  I 
can  take  care  of  myself,  to  some  extent. 

Mr.  Carter.  But  where  are  the  sources? 

Dr.  Bross.  But  the  persons  who  were  involved  in  the  scurrilous 
goesip  in  the  past,  generally  speaking  had  got  their  resources  and 
funding  from  like  DOE,  or  it  is  ERDA  or  AEC. 

Mr.  Carter.  Are  they  part  of  the  establishment,  then? 

Dr.  Bross.  Yes. 

Mr.  Carter.  You  mentioned  DOE. 

After  first  blocking  publication  and  engaging  in  scurrilous  gossip, 
then  they  use  the  disincentive  of  peer  review.  How  is  this  done? 

Dr.  Bross.  Well,  peer  review  can  be  involved  in  both  of  the  other 
processes  to  some  extent,  but  the  review  of  the  grant  mechanism — 
the  further  funding  mechanism  of  peer  review  would  be  the  third 
item. 

Mr.  Carter.  This  is  what  you  mentioned? 

Dr.  Bross.  Yes. 

Mr.  Carter.  Thank  you. 

Do  you  think  that  3 to  5 rads  is  the  doubling  dose,  then? 

Dr.  Bross.  Yes,  sir. 

Mr.  Carter.  All  right. 

So  with  the  incidence  of  leukemia  at  3 to  5 rads,  you  found  twice 
as  many  cases  as  you  ordinarily  would? 

Dr.  Bross.  Yes;  the  persons  exposed  to  this  amount  of  radiation 
would  have  double  the  risk  of  leukemia. 

Mr.  Carter.  And  you  think  it  is  due  to  a break  in  the  DNA 
chain,  is  that  correct? 

Dr.  Bross.  Yes,  sir. 

Mr.  Carter.  Does  this  affect  the  formation  of  certain  protective 
enzymes? 
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Dr.  Bross.  Well,  you  see,  the  DNA  has  all  of  the  coding  informa* 
tion  for  the  whole  organism. 

Mr.  Carter.  Yes,  sir. 

Dr.  Bross.  And  when  you  break  the  structure,  you  put  misinfor- 
mation into  this  and  then  you  say  lose  the  enzyme  or  it  is  ineffec- 
tively produced,  or  something,  and  this  is  part  of  a — it  is  not  a 
single  cause  and  event  chain,  it  is  a system.  When  you  interfere 
with  the  operation  of  a system  by  losing  a piece  here,  it  makes  that 
system  less  effective. 

And  so,  it  say,  loses  the  ability  to  shut  off  the  production  of 
white  blood  cells. 

Mr.  Carter.  How  many  rads  are  used  in  a mammogram? 

Dr.  Bross.  Well,  that  depends  on  the  year,  in  a way,  because  it 
has  come  down.  Originally,  the  HIP  studies  were  giving  approxi- 
mately 5 rads  or  6 rads. 

Mr.  Carter.  Five  rads?  That  is  10  times  as  much  radiation  as  the 
maximum  dose  you  recommend  for  any  individual  per  year;  is  that 
-correct? 

Dr.  Bross.  Yes. 

Mr.  Carter.  All  right. 

Dr.  Bross.  But  I should  say  quickly  that  that  has  been  coming 
down  with  improved  equipment  and  technology. 

Mr.  Carter.  Yes,  sir. 

Dr.  Bross.  So  that  probably  2 rads  is  a better  level  now,  or 
maybe  even  some  people  are  doing  1 rad  effectively. 

Mr.  Carter.  If  women  have  had  10  or  15  mammograms  what  is 
going  to  be  the  incidence  of  leukemia  or  other  forms  of  cancer  in 
those  women?  210? 

Dr.  Bross.  Well,  as  I say,  if  you  went  by  straight  theory 

Mr.  Carter.  A function  of  that? 

Dr.  Bross.  I do  not  personally  hold  to  this  going  up  at  quite  that 
rate,  but  it  is  certainly  going  to  be  very  substantially  increased, 
many  times  increased,  is  what  I would  say,  because  I do  not  think 
we  know  exactly  what  the  effect  would  be. 

Mr.  Carter.  Well,  would  we  expect  to  see  this  effect  expressed  in 
the  form  of  mammary  cancer,  leukemia,  or  some  other  form  of 
cancer? 

Dr.  Bross.  Well,  it  can  be — mammary  cancer,  because,  of  course, 
it  is  directed  at  this  tissue,  primarily,  but  I believe  that  both 
leukemia  and  lung  cancer  are  items  which  will  be  coming  up  in 
this  group  and  it  is  the  same  with  thyroid.  You  get  extra  thyroid 
cancer,  but  in  the  groups  that  get  this,  there  is  also  elevated  risk  of 
other  cancers. 

Mr.  Carter.  Yes;  there  would  be  an  increased  risk  of  thyroid 
cancer,  too. 

At  the  present  time,  has  there  been  any  system  established  by 
those  who  conducted  the  mammogram  program  to  followup  on 
those  patients  who  received  X-rays?  It  seems  to  me  that  we  should 
have  kept  careful  records  and  that  we  should  be  following  the 
health  history  of  these  women  carefully. 

Dr.  Bross.  This  program  is  still  going  on  and,  I might  say, 
perhaps  the  worst  feature  of  the  program  Is  that  this  mammogram 
is  annual  in  many  cases.  That  is  to  say,  the  persons  are  not  just 
getting  it  once. 
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Mr.  Carter.  Over  the  years,  we  have  exposed  many  people  to  X* 
rays  of  one  source  or  another. 

Dr.  Bross.  All  of  these  people  are  being  followed  now. 

Mr.  Carter.  Yes;  radium  dial  painters,  X-ray  machine  techni- 
cians, soldiers  exposed  to  atomic  bombs,  and  so  on.  It  seems  to  me 
that,  if  they  are  exposed,  we  could  keep  records  of  their  exposure 
and  follow  what  happens  to  them. 

Dr.  Bross.  I certainly  agree.  In  this  case,  the  study  is  ongoing. 

Mr.  Carter.  What  about  the  effects  of  X-radiation? 

Do. you  have  knowledge  of  premature  aging  in  those  who  are 
exposed  to  X-radiation? 

Dr.  Bross.  Well,  I think  this  is  a kind  of  summary  statement  of 
the  overall  effect.  What  you  are  really  saying  here  is  that  the 
persons  who  are  exposed  to  radiation  have  risks  of  persons  who  are 
at  an  older  age  than  they  actually  are  chronologically.  So  if  you 
increase  the  risks,  say,  of  leukemia,  you  are  essentially  moving — 
that  is  the  equivalent  of  making  the  person  older,  and  If  it  is  true, 
for  a number  of  chronic  diseases,  you  see,  then  the  effect  is  very 
much  like  aging. 

Now,  whether  you  want  to  call  it  exactly  aging,  that  is  another 
question,  but  the  risks  are  like  aging 

Mr.  Carter.  I notice  that  radiologists  now  protect  themselves 
quite  carefully  in  most  cases.  There  are  all  sorts  of  protective 
- mechanisms  which  have  reduced  the  incidence  of  leukemia  greatly 
among  their  groups. 

In  1969,  I believe  the  incidence  of  leukemia  was  2Vfe  times 
normal  in  their  group,  and  since  that  time,  it  has  been  normal — 
that  is,  the  same  as  for  other  groups.  I believe  that  is  correct. 

Have  you  noticed  an  increase  in  osteoperosis  in  exposures  to  X- 
ray  or  overexposures  or  X-ray  therapy? 

Dr.  Bross.  I have  to  explain  that  the  tristate  survey,  as  I have 
indicated,  is  limited  to  leukemia  and  the  other  diseases  are  not 
studied  except  by  a question  schedule  given  to  patients  to  find  out 
past  diseases.  So,  in  other  words,  the  focus  is  on  this  disease,  so  we 
do  not  have,- as  it  were,  a focus  on  each  of  the  other  possibilities 
from  this  kind  of  data. 

Mr.  Carter.  I see. 

Well,  I have  watched  some  of  these  things  very  closely  in  the 
past  few  years. 

What  about  multiple  myeloma?  Have  you  seen  an  increase,  or  do 
you  have  records  of,  an  increase  in  multiple  myeloma? 

Dr.  Bross.  No.  You  see,  this  is  somewhat  focused,  when  you  get 
your  data  records,  you  take  a sample  just  of  leukemias.  You  do  not 
get  the  others,  unless  coincidentally. 

Mr.  Carter.  So,  you  have  studied  especially  leukemias. 

Dr.  Bross.  Yes,  sir. 

Mr.  Carter.  What  type  of  leukemias  are  caused  by  X-rays? 

Dr.  Bross.  Well,  in  ihe_  children,  it  would  be  the  lymphatics, 
but . I 

Mr.  Carter.  Sir? 

Dr.  Bross.  It  would  be  the  lymphatic  leukemias,  in  the  most 
part,  in  the  children. 

Mr.  Carter.  Are  they  difficult  to  differentiate? 
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Dr.  Bross.  Oh,  very.  It  is  very  difficult.  I am  not  a physician  and 
I have  worked  with  people  who  are  experts  in  this  area  and  I get 
kind  of  confused. 

Mr.  Carter.  Since  you  are  a statistician,  I want  to  ask  you 
another  question.  There  were  some  2,235  men  who  wore  film 
badges  at  the  atomic  blast,  "Smoky”  on  August  31, 1957.  They  were 
exposed  to  that  blast. 

Of  that  number,  447  have  been  checked  by  the  Center  for  Disease 
Control  at  the  present  time  and  8 of  them  have  leukemia.  Would 
you  say  that  this  figure  is  statistically  significant? 

Dr.  Bross.  Yes. 

Mr.  Carter.  It  would  mean,  then,  that  some  of  the  leukemia  was 
a result  of  exposure  to  radiation? 

Dr.  Bross.  That’s  right. 

Mr.  Carter.  Thank  you  very  kindly,  Doctor,  for  an  excellent 
presentation. 

Mr.  Rogers.  Doctor,  let  me  just  ask  quickly  about  the  disapprov- 
al of  your  grant. 

Dr.  Bross.  Yes,  sir. 

Mr.  Rogers.  How  much  was  the  project  costing  NCI  per  year? 

Dr.  Bross.  About  $250,000  to  $300,000. 

Mr.  Rogers.  And  when  was  the  project  supposed  to  terminate? 

Dr.  Bross.  Well,  this  is  the  sort  of  thing  which  is  renewable. 

Mr.  Rogers.  So  it  would  have  continued  until  you  finished  your 
research? 

Dr.  Bross.  Yes. 

Mr.  Rogers.  Now,  when  will  it  terminate? 

Dr.  Bross.  Actually,  the  kind  of  grant  that  I was  working  on  was 
called  a core  grant,  which  was  a grant — or  was  called  a core 
grant — to  the  department,  and  it  was  in  cancer  research  and  epide- 
miology. 

Mr.  Rogers.  When  will  the  project  terminate  now? 

Dr.  Bross.  In  August  of  this  year. 

Mr.  Rogers.  Of  this  year. 

Are  there  any  alternative  sources  of  funding? 

Dr.  Bross.  Not  in  sight. 

Mr.  Rogers.  Do  you  think  that  disapproval  represented  covert, 
planned  agency  action;  the  opinions  of  a few  hostile  reviewers  who 
just  happened  to  all  wind  up  on  the  review  panel;  the  fear  that 
your  findings  will  mandate  lower  standards,  or  what? 

Dr.  Bross.  Well,  I think  the  problem  that  we  faced  here  was  that 
we  were  being  reviewed,  not  by  our  usual  group,  which  would  be 
more  epidemiologists,  but  by  a clinical  panel,  a clinical  group, 
representing  the  parent  committee.  And  also,  it  was  a clinical 
panel  that  was  site  visiting  us.  We  did  have  epidemiologists  and 
statisticians  on  it,  but  it  was  still  clinically  oriented. 

Now,  this  is  a very  unfavorable  group  to  go  to  for  any  preventive 
medicine  or  primary  prevention  program.  The  doctors  are  not 
really  all  that  interested  in  primary  prevention. 

So  our  work  was  put  into  this  kind  of  a review  group  for  review, 
was  maybe  where  we 

Mr.  Rogers.  Now,  who  made  that  judgment? 

Dr.  Bross.  I do  not  know. 
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Mr.  Rogers.  Was  the  decision  made  within  the  National  Cancer 
Institute  to  change  your  review  group? 

Dr.  Bross.  Well,  I believe  it  was  in  conjunction  with  some  sort  of 
administrative  procedure  or  something  like  this,  that  they  were 
going  to  stop  giving  departmental  core  grants  or  calling  them  core 
grants  or  something  like  this.  They  were  going  to  call  them  pro- 
gram project  grants,  and  then  they  were  going  to  have  them  re- 
viewed by  an  entirely  different  body. 

Mr.  Rogers.  Rather  than  epidemiologists,  they  put  clinicians  on 
the  review? 

Dr.  Bross.  Yes,  sir.  For  the  parent  study  group. 

Mr.  Rogers.  Now  you  had  a site  visit  in  February? 

Dr.  Bross.  Yes,  sir. 

Mr.  ROGERS.  Was  this  the  same  basic  classification  of  people, 
clinicians,  on  this  site  visit? 

Dr.  Bross.  I would  say  that  they  were  clinically  oriented,  but 
they  included  epidemiologists  and  the  chairman  was  a statistician. 

Mr.  Rogers.  Do  you  know  what  the  epidemiologists  or  the  statis- 
tician recommended  on  the  review  panel? 

Dr.  Bross.  Well,  the  primary  epidemiologist  was  Phil  Cole  and  he 
was  dealing  with  a specific — the  breast  cancer  part  of  the  program. 
So  they  divided  up. 

There  were  six  projects,  you  see,  and  they  sort  of  divided  the 
committees  up,  and  so  the  persons  who  were  involved  in  the  review 
of  the  three  radiation  grants  were  the  ones  who  really  dominated 
this  meeting,  and  I do  not  think  it  is  necessary  in  control  of  peer 
review  to  put  everybody  hostile  on  a committee.  You  do  not  need 
that.  You  just  need  to  put  one  or  two  people  who  are  really  hostile, 
and  they  will  give  a tone  to  the  whole  review  that  would  sort  of 
finish  it  off. 

Mr.  Rogers.  Were  these  reviewers  competent  to  judge  your 
work? 

Dr.  Bross.  Well,  I was  reviewed  by  a person  from  M.  D.  Ander- 
son, who  is  a radiologist,  who  is  interested  in  mammography,  but 
who  had  no  experience  or  background  whatever,  so  far  as  I know, 
in  the  areas  that  we  were  doing  research.  And  he  was  the  one  who 
threw  our  schedule  off  and  really  led  the  charge. 

So,  I think  that — there  was  really  no  review  of  the  radiation 
grants  other  than  by  one  person  on  the  grant,  the  review  panel, 
who  was  competent  was  Dr.  Jablon.  I think  Dr.  Jablon  really  was 
not  the  person  who  was  the  obnoxious  person,  at  any  rate.  I do  not 
think  he  came  to  our  defense,  but,  on  the  other  hand,  he  did  not 
attack  us.  He  was  sort  of  neutral. 

This  is  the  basic  situation  on  these  reviews.  Most  people  come  in 
kind  of  wishy-washy,  indifferent.  If  you  put  a couple  of  people 
really  hard  against,  that  carries  the  whole  panel  and  you  get  a 
negative  review. 

Mr.  Rogers.  I notice  some  mention  of  an  angry  radiologist. 

Dr.  Bross.  That  is  the  doctor  from  M.  D.  Anderson.  I am  not 
really  saying  he  should  not  be  angry  because  it  is  only  natural. 
Radiologists  have  blamed  me  for  cutting  the  amount  of  radiology 
given  in  mammography  by  40  percent,  so  they  were  pretty  angry 
with  me. 
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Mr.  Rogers.  Thank  you  so  much,  Doctor.  We  are  grateful  to  you 
for  giving  us  the  benefit  of  your  experience  and  we  may  be  in 
touch  with  you  further.  Thank  you  for  your  presence. 

Dr.  Bross.  Thank  you,  sir. 

Mr.  Rogers.  Excuse  me,  I am  sorry.  Dr.  Carter  may  have  an- 


other question. 

Mr.  Carter.  In  looking  over  the  so-called  pink  sheet  review  of 
your  renewal  application,  I find  that  while  your  qualifications  are 
given  very  favorable  review,  your  junior  staff  is  strongly  criticized. 
Would  vou  like  to  comment  on  any  of  these  criticisms? 

Dr.  Bross.  Well,  I might  say  that  this  was  the  reason  why  I 


objected  to  making  public  the  pink  sheet,  they  were  careful  to  be 
nice  to  me,  and  it  was  hypocritical,  but  it  is  safe — safer,  anyway. 
They  were  extremely  nasty  to  my  junior  staff. 

Now,  my  junior  staff  are  really  good  people,  because  I am  kind  of 
the  idea  man  in  this  kind  of  arrangement.  They  do  the  work.  If 
they  were  not  really  competent,  I would  not  have  anything  here  to 
show  you  or  tell  you  about.  They  were  good  persons.  They  had  lots 
of  publications  and  they  really  got  this  very  great  disparagement 
from  these  persons. 

These  are  really  putdowns.  They  sound,  to  many  people,  like 


scientific  statements. 


For  instance — I will  give  just  one  example.  They  said  this  person 
cannot  even  tell  a difference  between  the  situation  when  the  X-ray 
is  delivered  during  pregnancy  or  prior  to  pregnancy.  That  sort  of 
indicated  that  the  person  had  to  be  totally  incompetent  because,  in 
point  of  fact,  this  individual  and  I had  written  a paper  on  this 
subject. 

Mr.  Carter.  When  did  you  hire  these  junior  staff  investigators? 
Were  any  of  them  working  with  you  on  the  earlier  projects  which 
had  received  favorable  review  from  the  National  Cancer  Institute? 


Dr.  Bross.  Many  of  the  persons  in  this  review  have  been  with  me 
for  approximately  8 years  of  this  grant.  We  did  not  have  a lot  of 
problems,  you  now,  in  the  past.  I cannot  remember  exactly  when 
everyone  came  to  the  project,  but  the  majority  of  the  persons  who 
were,  in  effect,  the  principal  investigators  on  the  six  individual 
projects  had  been  with  me  for  at  least  5 years. 

Mr.  Carter.  And  they  were  there  when  you  received  favorable 
reviews  from  NCI,  is  that  correct? 

Dr.  Bross.  Yes,  sir,  that  is  correct. 

Mr.  Carter.  And  when  your  reports  began  to  show  the  risks  of 
ionizing  radiation,  then  the  reviews  became  less  favorable,  particu- 
larly to  your  junior  staff?  Is  that  correct? 

Dr.  Bross.  Yes,  and  particularly  to  those  who  were  directly  in- 
volved with  the  radiation. 


Mr.  Carter.  Thank  you  very  kindly. 

Mr.  Rogers.  Thank  you  very  mucn,  Doctor.  We  appreciate  your 
being  here. 

The  next  witness  will  be  Dr.  Arthur  C.  Upton,  who  is  the  Direc- 
tor of  the  National  Cancer  Institute. 


Dr.  Upton,  we  welcome  you  to  the  committee,  and  if  you  have 
colleagues  whom  you  would  like  to  join  you,  we  would  be  pleased  to 
have  them— I believe  they  are  Dr.  David  Joftes  and  Dr.  Charles 
Land. 
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We  welcome  you  to  the  committee.  Your  statement  will  be  made 
a part  of  the  record  in  full,  and  you  may  proceed  as  you  desire. 

1 might  say  at  the  beginning,  Dr.  Upton,  we  know  you  have  not 
been  at  the  nelm  of  the  NCI  for  a very  long  time  here,  so  many  of 
the  matters  we  will  discuss,  the  committee  is  cognizant  of  the  fact 
that  you  were  not  at  that  time  director. 

STATEMENT  OF  ARTHUR  C.  UPTON,  M.D.,  DIRECTOR,  NATIONAL 
CANCER  INSTITUTE,  NATIONAL  INSTITUTES  OF  HEALTH, 
PUBLIC  HEALTH  SERVICE,  DEPARTMENT  OF  HEALTH,  EDU- 
CATION, AND  WELFARE,  ACCOMPANIED  BY  DAVID  L. 
JOFTES,  PH.  D.,  CHIEF,  REVIEW  AND  REFERRAL  BRANCH,  DI- 
VISION OF  CANCER  RESEARCH,  RESOURCES  AND  CENTERS; 
AND  CHARLES  E.  LAND,  PH.  D.,  STATISTICIAN  HEALTH  ENVI- 
RONMENTAL EPIDEMIOLOGY  BRANCH,  DIVISION  OF  CANCER 
CAUSE  AND  PREVENTION 

Dr,  Upton.  Thank  you,  Mr.  Chairman.  I am  honored  to  appear 
before  you  today  to  discuss  the  health  hazards  of  low-level  radi- 
ation as  they  relate  to  cancer  and  to  present  activities  of  the 
National  Cancer  Institute  in  this  area. 

Historically,  the  NCI  has  played  an  important  role  in  research 
on  the  cancmogenic  effects  of  radiation.  During  the  1940’s  and 
1950's,  the  pioneer  studies  of  Egon  Lorenz  contributed  significantly 
to  our  understanding  of  low-level  radiation  carcinogenesis  through 
systematic  investigation  of  effects  in -chronically  exposed  experi- 
mental animals.  At  the  same  time,  one  of  the  first  clear  indications 
that  occupational  exposure  to  radiation  can  cause  an  increased 
incidence  of  leukemia  was  reported  by  Henshaw  and  Hawkins, 
based  on  their  investigations  of  the  death  records  of  early  U.S. 
radiologists. 

The  studies  of  Harold  Blum  and  his  colleagues  on  the  carcinogen- 
ic effects  of  ultraviolet  radiation  constitute  another  classical  re- 
search contribution  dating  from  the  same  era.  One  of  Blum’s  asso- 
ciates, Dr.  Alexander  Hollaender,  was  detailed  to  the  Manhattan 
project  at  Oak  Ridge  in  the  mid-1940’s  where  he  became  the  direc- 
tor of  the  biology  division  of  the  Oak  Ridge  National  Laboratory. 

Since  the  1950’s  the  National  Cancer  Institute  has  continued  to 
remain  active  in  research  on  radiation  carcinogenesis.  However,  its 
efforts  have  not  equalled,  in  scope  or  magnitude,  those  of  the 
Department  of  Energy— formerly,  the  Atomic  Energy  Commission 
ana  the  Energy  Research  and  Development  Administration.  Never- 
theless, the  NCI  has  maintained  close  liaison  with  this  and  other 
organizations,  cooperating  and  collaborating  in  those  areas  of 
mutual  interest  wnere  joint  efforts  have  had  the  most  promise  of 
being  advantageous  and  fruitful. 

In  the  remarks  that  follow,  I will  be  speaking  primarily  about 
ionizing  radiation,  which  includes  X-rays  such  as  are  encountered 
in  medical  and  industrial  exposure.  However,  I will  refer  also  from 
time  to  time  to  research  on  nonionizing  radiation  such  as  ultravio- 
let and  microwave  radiations. 

Exposure  to  low-level  ionizing  radiation  which  may  cause  no 
noticeable  change  in  the  exposed  individual  himself,  may  cause 
changes  in  the  genes  of  the  germ  cells  which  are  passed  on  to,  and 
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cause  abnormalities  in,  the  offspring  of  the  descendents  of  the 
exposed  individual.  Such  changes  are  called  mutagenic  effects.  On 
occasion,  with  low-level  radiation,  damage  to  one  or  a few  cells  of 
the  body  may  also  cause  an  increased  risk  of  cancer  in  the  exposed 
individual  himself,  exposed  years  or  decades  later.  This  is  called  a 
carcinogenic  effect.  If  a pregnant  woman  is  exposed  to  low-level 
radiation,  disturbances  in  the  development  of  the  embryo  or  fetus 
or  later  cancer  in  the  childhood  of  the  fetus  may  result.  'Hie  former 
effects,  effects  on  growth  and  development,  are  known  as  terato- 
genic effects.  These  three  types  of  changes,  mutagenic,  carcinogenic 
and  teratogenic,  are  broadly  referred  to  as  stochastic  effects. 

It  is  generally  believed  that  even  at  very  low  levels  of  exposure, 
there  is  no  dose  without  some  risk  of  such  effects,  and  that  as  the 
dose  of  radiation  increases,  the  frequency  with  which  these  effects 
may  occur  increases  as  well. 

The  risks  of  these  stochastic  effects  have  been  of  greatest  concern 
in  setting  standards  for  the  protection  of  populations  against  radi- 
ation injury.  Efforts  to  estimate  the  exact  risks  have  been  carried 
out  continuously  by  various  national  and  international  boards  of 
experts  during  the  last  25  years.  These  boards  have  included  the 
U.S.  National  Academy  of  Sciences  Advisory  Committee  on  the 
Biological  Effects  of  Ionizing  Radiation — the  so-called  BEIR  Com- 
mittee; the  National  Council  on  Radiation  Protection  and  Measure- 
ments of  the  United  States;  the  International  Commission  on  Radi- 
ological Protection;  and  the  United  National  Scientific  Committee 
on  the  Effects  of  Atomic  Radiation,  the  so-called  UNSCEAR  Com- 
mittee. 

The  two  most  recent  comprehensive  and  detailed  reports  from 
the  above  groups  of  experts  are  the  BEIR  report  of  1972  and  the 
UNSCEAR  report  of  1977.  In  both  these  reports,  the  risks  of  low- 
level  radiation  are  assessed  in  detail,  based  on  considerations  of  the 
relevant  observations  in  human  subjects,  analyzed  in  the  light  of 
knowledge  of  dose-effect  relationships  and  mechanisms  of  injury 
derived  from  cogent  research  in  laboratory  animals.  The  two  re- 
ports are  in  reasonably  close  agreement  in  their  estimates  of  the 
risks  of  genetic  injury  to  the  off-spring  of  irradiated  individuals 
and  of  the  risks  of  carcinogenic  effects  in  the  irradiated  individuals 
themselves.  Both  reports  also  agree  in  their  conclusion  that  nu- 
merical risk  estimates  for  teratogenic  effects  of  low-level  radiation 
in  human  populations  cannot  be  derived  without  further  informa- 
tion than  is  now  available. 

In  deriving  risk  estimates  for  genetic  effects,  both  reports  make 
allowances  for  the  fact  that  X-  or  gamma-irradiation  has  been 
observed  in  experimental  animals  to  be  several  times  less  muta- 
genic at  low  dose  rates  than  at  high  dose  rates,  owing  presumably 
to  greater  repair  of  damage  at  low  dose  rates.  That  is,  for  a given 
dose,  the  yield  of  mutagenic  effects  is  smaller  at  low  dose  rates 
than  for  the  same  total  dose  delivered  at  high  dose  rates. 

Based  on  the  risk  estimates,  it  may  be  inferred  that  exposure  to 
natural  background  radiation,  averaging  roughly  one-tenth  of  1 
rem  per  year,  would  account  for  less  than  1 percent  of  all  naturally 
occurring  diseases  attributable  wholly  or  in  part  to  genetic  defects. 
These  genetic  defects  in  the  aggregate  are  thought  by  the  National 
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Academy  of  Sciences  to  affect  approximately  60,000  of  every  mil- 
lion persons,  or  about  1 in  every  17  members  of  the  population. 

The  overall  risk  estimates  for  cancer,  in  population  exposed  to 
whole-body  radiation,  as  stated  in  both  reports,  imply  that  expo- 
sure to  natural  background  radiation  could  account  for  about  1 
percent  of  the  total  national  cancer  incidence.  The  relative  fre- 
quencies of  cancers  of  different  types  in  irradiated  populations 
differ,  however,  from  those  in  nonirradiated  populations,  depending 
on  age  at  the  time  of  irradiation  and  the  conditions  of  exposure.  In 
general,  the  cancers  occurring  at  excess  after  irradiation  include 
cancers  of  the  female  breast,  thyroid  gland,  blood-forming  organs — 
which  include  the  leukemia  and  ljmiphomas— the  lung,  the  gastro- 
intestinal tract  and  skeleton,  in  decreasing  order  of  frequency  for 
the  same  amount  of  exposure.  It  is  emphasized  in  both  reports  that 
these  estimates  are  based  on  data  derived  from  epidemiological 
studies  of  irradiated  populations,  the  interpretation  of  which  is 
fraught  with  several  sources  of  uncertainty. 

One  of  the  most  important  sources  of  uncertainty  results  from 
the  fact  that  the  data  on  which  risk  estimates  are  based  come 
primarily  from  observations  at  relatively  high  doses  and  dose  rates 
of  exposure.  It  is  not  known  whether  the  relationship  between  the 
level  of  exposure  and  the  incidence  of  cancer  at  high  levels  applies 
also  at  low  levels.  The  estimates  of  low-level  risk  also  may  fail  to 
allow  for  the  capability  of  the  body  to  repair  radiation  injury  at 
low  doses  and  dose  rates.  There  is,  furthermore,  usually  some 
uncertainty  about  the  doses  of  radiation  actually  received  by  the 
individuals  under  observation.  In  addition,  data  on  the  frequency  of 
cancer  incidence  in  irradiated  populations  cannot  always  be  consid- 
ered complete,  because  some  of  the  populations  under  observation 
are  continuing  to  develop  new  cases  of  cancer.  Finally,  we  cannot 
be  certain  of  the  influence  of  variables  other  than  radiation  on  the 
incidence  of  cancer  of  the  various  types. 

Despite  the  uncertainties  mentioned,  the  above  risk  estimates  for 
genetic  effects  and  for  carcinogenic  effects  of  low-level  irradiation 
are  generally  acknowledged  by  responsible  authorities  to  be  as 
sound  as  present  knowledge  permits.  Hence,  they  have  been  used 
by  the  International  Commission  on  Radiological  Protection  and 
the  Environmental  Protection  Agency  as  a basis  for  evaluating  the 
adequacy  of  existing  radiation  protection  standards.  Similarly,  the 
National  Cancer  Institute  has  used  comparable  estimates  of  the 
carcinogenic  risks  that  may  be  associated  with  mammography,  de- 
rived by  an  ad  hoc  scientific  working  group,  as  a basis  for  evaluat- 
ing the  risk/benefit  relationship  in  mass  screening  of  the  popula- 
tion for  detection  of  breast  cancer.  In  utilizing  such  risk  estimates, 
their  limitations  must  always  be  kept  in  mind,  and  any  conclusions 
based  on  them  must  be  qualified  accordingly.  Estimates  to  refine 
the  estimates  should  be  encouraged  and  supported  to  the  extent 
that  there  are  promising  approaches  to  do  so. 

Current-activities  of  the  National  Cancer  Institute  in  radiation 
carcinogenesis  can  be  broken  down  into  several  general  areas.  One 
broad  area  of  research  concerns  the  effects  of  exposure  to  radiation 
on  basic  biological  structures.  This  approach  includes  studies  of 
both  ionizing  and  ultraviolet  radiations. 
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Another  broad  area  of  research  is  concerned  with  those  factors 
which  may  increase  or  decrease  the  potential  carcinogenicity  of 
radiation.  At  several  institutions  investigators  are  trying  to  deter- 
mine the  ways  in  which  various  chemicals,  some  of  which  are  used 
as  therapeutic  drugs,  may  act  to  increase  susceptibility  to  radiation 
damage,  including  that  caused  by  ultraviolet  light. 

The  National  Cancer  Institute  also  contributes  to,  and  collabo- 
rates on,  research  done  by  other  Federal  organizations.  For  exam- 
ple, the  National  Council  on  Radiation  Protection  and  Measure- 
ments works  to  identify  sources  of  radiation  risk,  to  provide  accu- 
rate measurements  of  the  degree  of  exposure  and  to  develop  means 
of  protection  against  such  exposure.  NCI  supported  centers  for 
radiological  physics  have  been  involved  in  developing  technology 
and  applying  methods  for  insuring  high  quality  radiological  physics 
at  facilities  associated  with  NCI  cancer  control  programs.  For  ex- 
ample, these  centers  developed  and  administer  a system  for  cali- 
brating and  monitoring  mammography  equipment  used  in  the 
NCI’s  breast  cancer  detection  demonstration  projects.  The  centers 
now  are  collaborating  with  the  Bureau  of  Radiological  Health  of 
the  FDA  to  test  such  monitoring  systems  with  State  health  depart- 
ments. The  Institute  is  to  be  represented  on  a governmental  adviso- 
ry committee  that  will  review  and  approve  the  scientific  protocol 
for  the  proposed  broad-based  mortality  study  of  personnel  present 
at  nuclear  tests. 

Another  broad  area  of  research  involves  efforts  to  reduce  radi- 
ation risk  by  enhancing  the  effectiveness  of  diagnostic  and  thera- 
peutic radiation  technology,  while  decreasing  exposure  to  the  irra- 
diated target  organ  and  surrounding  tissue.  Much  basic  research 
aimed  at  improving  therapeutic  radiation  through  understanding 
the  mechanisms  by  which  radiation  destroys  cancerous  cells  can 
also  be  applied  to  understanding  how  normal  cells  are  affected  by 
radiation. 

The  bulk  of  what  we  know  about  those  cancers  caused  by  expo- 
sure to  radiation  is  derived  from  epidemiologic  studies;  that  is, 
investigation  of  excesses  of  certain  types  of  cancer  among  popula- 
tions known  to  have  been  exposed  to  a particular  source  of  radi- 
ation. Within  the  past  year,  the  capability  of  NCI  to  conduct  and 
evaluate  intramural  studies  of  radiation  induced  cancer  has  in- 
creased with  the  addition  of  three  scientists  to  the  epidemiology 
program.  Among  the  research  they  are  conducting  are  studies 
using  resources  of  the  Radiation  Effects  Research  Foundation,  for- 
merly the  Atomic  Bomb  Casualty  Commission  in  Hiroshima  and 
Nagasaki.  These  studies  have  increased  our  awareness  of  those 
cancers  which  were  caused  by  ionizing  radiation  from  the  1945  A- 
bomb  explosions.  They  show  that  radiation  induced  leukemias  have 
been  outnumbered  by  solid  tumors  in  terms  of  absolute  risk;  that 
age  at  the  time  of  irradiation  influences  the  carcinogenic  effects  of 
exposure,  depending  on  the  organ  site;  and  that  the  radiation  ef- 
fects are  generally  larger  in  Hiroshima  than  Nagasaki,  suggesting 
that  neutrons  are  more  potent  carcinogens  than  gamma  rays. 

A recent  epidemioligic  study  sponsored  in  part  by  FDA  and  being 
continued  by  NCI  involves  women  who  were  exposed  to  repeated 
fluoroscopic  examinations  of  the  chest  during  lung  collapse  therapy 
for  pulmonary  tuberculosis.  Such  treatment  has  been  shown  to  be 
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associated  with  an  increased  risk  of  breast  cancer.  The  study  reaf- 
firms that  frequently  repeated,  relatively  low  radiation  doses  pose 
some  future  risk  of  breast  cancer,  that  the  risk  may  be  cumulative 
and  that  multiple  low-dose  radiation  exposures  may  convey  the 
same  breast  cancer  risk  as  a single  exposure  to  the  same  total  dose. 
The  NCI  is  supporting  other  extramural,  research  to  determine  the 
radiation  risk  to  populations  who  received  repeated  low  doses  of 
radiation  exposure. 

An  NCI  staff  scientist,  working  in  Boston,  is  conducting  a long- 
term followup  of  children  who  received  radiation  treatment  for 
cancer.  In  another  followup  study,  NCI  scientists  are  collaborating 
with  the  Bureau  of  Radiological  Health  to  evaluate  the  risk  of 
thyroid  tumors  among  children  who  were  administered  low-dose 
131-Iodine  during  diagnostic  tests  for  thyroid.  Staff  members  have 
helped  prepare  committee  reports  to  assess  the  risks  and  benefits 
of  mammography  screening  for  breast  cancer.  They  have  collabor- 
ated with  the  Department  of  Energy  to  review  and  re-analyze  a 
mortality  survey  of  cancer  among  plutonium  workers  and,  with  the 
National  Academy  of  Sciences,  are  re-evaluating  the  biological  ef- 
fects of  ionizing  radiation. 

A final  example  of  the  way  in  which  studies  of  -populations  may 
teach  us  more  about  particular  cancers  is  a National  Cancer  Insti- 
tute survey  using  particular  geographic  areas  of  the  country  and 
their  tumor  registries  to  clarify  the  role  of  solar  ultraviolet  radi- 
ation in  the  development  of  nonmelanomatous  skin  cancer. 

These  are  but  some  of  the  activities  now  being  conducted  at  NCI, 
funded  by  NCI  research  dollars,  or  carried  on  in  collaboration  with 
NCI  by  other  Federal  agencies.  At  present,  however,  many  ques- 
tions remain  to  be  answered.  A few  of  these  are:  What  are  the 
risks — precise,  numerical  risks— at  very  low  doses?  How  and  why 
do  different  effects  of  radiation  vary  with  age  at  exposure?  What  is 
the  relationship  between  dose  and  response?  How  does  radiation 
interact  with  conditions  already  present  at  the  time  of  exposure,  or 
occurring  after  exposure? 

What  is  the  fundamental  mechanism  of  radiation  carcinogenesis? 
And,  finally,  what  populations  are  particularly  susceptible  to  radi- 
ation exposure? 

To  address  these  and  other' questions,  the  National  Cancer  Insti- 
tute intends  to  continue  to  carry  out  and  support  research  on 
radiation  carcinogenesis,  the  interactions  between  radiation  and 
other  environmental  and  host  factors,  and  the  means  by  which 
radiation  hazards  to  the  public  can  be  reduced. 

Mr.  Chairman,  this  concludes  my  remarks.  My  colleagues  and  I 
will  be  happy  to  answer  any  questions  you  may  have. 

Mr.  Rogers.  Thank  you,  Doctor. 

May  I ask  first,  if  you  would  agree  with  Dr.  Edward  Radford  in 
his  testimony  here— although  not  given  in  his  capacity  as  chair- 
man of  the  BEIR  Committee— that  the  current  risk  estimates  are 
higher  than  the  1972  BEIR  report? 

Dr.  Upton.  I would,  sir;  yes. 

Mr.  Rogers.  Would  you  agree  with  Radford  that  the  occupational 
standard  should  be  reduced  to  0.5  rem  per  year? 

Dr.  Upton.  Mr.  Chairman,  I think  the  setting  of  standards  in- 
volves the  weighing  of  risks  and  benefits.  It  is  a societal  decision  to 
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make.  I do  not  see,  on  the  basis  of  increased  knowledge  of  the 
hazards  of  low-level  radiation  any  justification  to  reduce  the  per- 
missible levels  by  a factor  of  10. 

It  turns  out  that  in  practice  the  average  level  of  exposure  is 
about  one-tenth  of  the  maximum  permissible  level.  It  is  hot  practi- 
cable to  permit  workers  to  expose  themselves  to  the  limit,  as  it 
were. 

But  I think  that,  in  approaching  the  question  of  acceptable 
levels,  assuming  that  no  level  is  without  risk,  the  decision  involves 
a weighing  of  risks  and  benefits. 

That  is  not  a decision  that 

Mr.  Rogers.  What  should  it  be,  then?  What  does  the  Cancer 
Institute  think  it  should  be? 

Dr.  Upton.  The  Cancer  Institute  has  not  attempted  to  weigh 
risks  and  benefits.  The  International  Commission  on  Radiological 
Protection  has  sought  to  do  this  and  it  has  taken  the  position  that 
the  average  risk  to  radiation  workers  should  be  commensurate 
with,  or  no  higher  than,  the  average  risks  in  supportedly  safe 
industries. 

And  the  International  Commission  on  Radiological  Protection,  in. 
canvassing  average  levels  of  risk  in  industry,  has  concluded  that  a 
risk  of  about  1 death  per  10,000  per  year  represents  a level  in  safe 
industries  and  that  if 

Mr.  Rogers.  Well,  now,  I remember  that  some  of  these  groups 
have  set  the  standards  before  and  they  had  them  up  as  high  as  10 
rem  per  year. 

Dr.  Upton.  Yes. 

Mr.  Rogers.  Now,  are  you  saying,  basically,  that  what  the  safe 
level  is  to  be  is  determined  by  how  safe  the  industry  is  actually 
operating? 

I thought  I understood  you  to  say  that. 

Dr.  Upton.  Well,  I think  the  issue  is  that  there  is  no  safe  level. 

Mr.  Rogers.  I understand  that.  But  you  are  saying,  if  I under- 
stood you,  that  if  industry  operates  at  this  particular  level — and 
most  of  them,  you  say,  do — then  that  ought  to  be  the  level  that  we 
should  accept? 

Dr.  Upton.  I am  saying  that  the  International  Commission  on 
Radiological  Protection  has  sought  to  compare  average  risks  to 
radiation  workers  with  average  risks  to  workers  in  what  are  con- 
sidered to  be  safe  industries.  And  on  that  basis  of  comparison, 
assuming  that  the  average  radiation  worker  receives  no  more  than 
a half  a rem  per  year,  radiation  work  is  in  the  same  ballpark  as 
supposedly  safe  industries,  because  there  is  less  than 

Mr.  Rogers.  Well,  my  concern  about  that,  then,  simplv  is  that  it 
turns  over  to  the  industry  the  setting  of  standards.  I aid  not  think 
that  was  the  way  our  system  worked,  but  indeed,  you  tell  me,  it 
does. 

Dr.  Upton.  No,  Mr.  Chairman,  I would  not  leave  it  to  industry.  I 
believe  that  these  are  matters  that  do  involve  Federal  regulatory 
agencies. 

Mr.  Rogers.  Well,  I understand.  But,  if  they  are  basing  the 
standard  on  how  industry  operates,  it  seems  to  me  that  we  are  not 
necessarily  getting  to  the  question  as  to  what  is  the  actual  health 
effect  of  the  low-level  radiation  dosage.  \ 
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Dr.  Upton.  Mr.  Chairman,  as  a scientist,  I would  be  prepared  to 
try  to  make  estimates  of  the  health  effects.  I would  not  be  prepared 
to  attempt  to  set  standards  for  industry  in  general  or  for  the 
radiation  industry  particularly.  That,  1 think,  involves  inputs  from 
many  points  of  view.  It  is  not  simply  a scientific  question.  It  in- 
volves other  kinds  of  judgments. 

Mr.  Rogers.  I understand.  But  I understood  that  you  felt  that 
the  international  group  was  setting  the  standards  that  way. 

Dr.  Upton.  That  is  a matter  of  fact.  The  International  Commis- 
sion has,  in  its  report,  made  that  comparison  between  average  risks 
in  radiation  workers  as  estimated  ana  average  risks  in  other  indus- 
tries. I think  society  is  evolving  more  humane  attitudes  toward  the 
workplace,  and  I would  expect  these  to  be  reflected  in  increasingly 
rigorous  occupational  safety  standards. 

Mr.  Rogers.  Well,  it  may  be  that  the  industry  could  do  a better 
job  in  its  safety  efforts  regarding  the  exposure  that  the  workers 
receive  in  a particular  plant. 

Dr.  Upton.  One  of  tne  basic  policies  in  radiological  protection  is 
that  the  risks  should  be  as  low  as  is  practicable,  that  one  should 
not,  in  fact,  accept  the  higher  risk  because  it  is  labeled  “accept- 
able.” 

Mr.  Rogers.  But  that  has  not  necessarily  been  the  practice.  Is 
the  average  exposure  a valid  approach  to  standards  setting? 

■ Dr.  Upton.  I confess  that  I have  not  been  involved  myself  in 
radiation  physics,  assessing  the  problems  of  the  workplace,  so  I am 
not  in  a position  to  answer  that  question. 

Mr.  Rogers.  All  right.  I will  not  pursue  that. 

Now,  you  are  then  not  in  a position  to  say  that  the  standard 
should  not  be  0.5  rems  per  year? 

Dr.  Upton.  That  is  correct. 

Mr.  Rogers.  All  right. 

Now,  let  me  ask  you  this.  What  about  individual  critiques  of  a 
project  that  are  written  and  submitted  by  reviewers?  I did  not  see 
any  of  those  submitted  with  the  information  asked  for,  for  in- 
stance, on  Dr.  Bross’ project. 

Dr.  Upton.  Yes.  May  I please  refer  that  question  to  Dr.  Joftes? 

Mr.  Rogers.  Surely. 

Dr.  Joftes.  Sir,  it  is  the  practice  at  NIH  to  destroy  the  individual 
critiques  when  the  summary  statement,  the  so-called  “pink  sheet”, 
is  prepared.  Many  Executive  Secretaries  have  been  doing  this  for 
many  years.  Others  did  maintain  records  for  some  time,  but  the 
practice  since  I have  been  the  Chief  of  the  branch,  which  is  respon- 
sible for  review  within  the  Cancer  Institute,  has  been  to  destroy 
those  immediately  following  the  writing  of  a summary  statement. 

Now,  even  though  that  project  may  be  ongoing  and  funded,  our 
procedure  is  that  we  very  carefully  insert  into  the  summary  state- 
ment every  factor  that  we  think  could  possibly  be  germane,  and 
make  the 

Mr.  Rogers.  Who  makes  the  summary? 

Dr.  Joftes.  Sir? 

Mr.  Rogers.  Who  actually  makes  up  the  summary? 

Dr.  Joftes.  The  Executive  Secretary  of  the  review  body  writes 
the  summary,  which  is  prepared  in  large  part  from  the  actual 
words  of  the  individual  reviewers,  but  additional  materials  are 
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added  for  clarity,  for  editing,  and  to  injure  that  the  document  as  a 
whole  represents  the  opinion  of  first  the  site  visit  team,  and  then 
second,  the  review  body  itself. 

Mr.  Rogers.  Well,  1 would  be  somewhat  concerned  about  that 
approach,  and  I think,  perhaps,  Dr.  Upton,  you  might  want  to  look 
into  that.  We  just  had  an  experience,  as  you  may  be  aware,  of 
where  the  actual  individual  critiques  did  not  necessarily  agree  with 
the  conclusions  or  the  facts  as  presented  in  the  summary. 

Dr.  Joftes.  Yes,  sir. 

In  this  instance,  the  staff  summary  which,  with  minor  modifica- 
tions, became  the  summary  statement,  was  used  at  the  meeting  of 
the  committee  and  all  of  the  committee  members  were  able  to  read 
it.  Two  of  the  committee  members  had  been  present  at  the  site 
visit  and  surely,  had  there  been  significant  differences  between  the 
opinions  expressed  by  the  site  visitors  and  the  summary  statement, 
the  staff  summary  in  this  instance,  those  two  gentlemen  would 
have  been  aware  of  it  and  certainly  would  have  raised  issue. 

Mr.  Rogers.  Unless  the  summary  agreed  with  their  position. 

Dr.  Joftes.  May  I also  say,  sir,  that  we  pride  ourselves  in  not 
trying  to  put  words  into  the  mouths  of  anybody 

Mr.  Rogers.  Well,  I am  sure  everybody  does  that.  But  if  there  is 
some  prejudice,  or  strong  feeling  as  we  found  in  another  peer 
review  situation,  that  may  bring  about  some  shades  of  difference  in 
the  summary. 

Dr.  Joftes.  The  vote  on  this  one  was  unanimous  and  I would  be 
willing  to  say  under  oath  that  the  summary  statement  truly  repre- 
sents the  opinions  of  the  site  visitors  and  the  reviewers,  and  this 
involves  29  people. 

Mr.  Rogers.  All  right.  We  have  their  names,  do  we  not? 

Dr.  Joftes.  Yes,  sir. 

Mr.  Rogers.  Then  you  considered  this  a fair  review  of  Dr.  Bross, 
even  though  it  was  a different  group  and  was  not  mainly  composed 
of  epidemiologists? 

Dr.  Joftes.  Dr.  Bross  was  reviewed  using  routine  procedures 
which  insure  at  NIH  a fair,  thorough,  objective  and  scientifically 
rigorous  review.  There  was  nothing  unusual  about  this  review.  We 
did  it  as  we  do  all  the  others. 

Mr.  Rogers.  Are  peer  review  groups  not  made  up  of  actual  peers 
in  the  type  of  research  that  is  being  done? 

Dr.  Joftes.  In  our  opinion,  he  was  reviewed  by  peers.  This  new 
proposal,  the  renewal  proposal  which  we  were  reviewing,  did  not 
only  involve  biostatistics  and  epidemiology,  it  involved  radiation;  it 
involved  hormones;  and  one  or  two  other  things.  We  used  experts 
who  covered  the  spectrum  of  the  proposed  work  in  the  research. 

Mr.  Rogers.  Was  the  work  regarding  clinical  work  or 

Dr.  Joftes.  Some  parts  of  it. 

Mr.  Rogers.  Or  was  it  epidemiological  work? 

Dr.  Joftes.  Epidemiological  work  is  generally  reviewed  by  our 
committee,  which  does  the  clinical  studies,  but  there  is  a spectrum 
of  opinion  on  that  committee.  There  are  not  only  radiologists,  but, 
as  you  know  from  having  the  list,  other  kinds  of  experts  as  well. 

The  number  of  people  who  are  directly  interested  in  radiological 
research  on  my  committee  numbered  seven  or  eight  and  at  least 
two  of  them  are  interested  in  basic  radiological  research,  and  I am 
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quite  certain  that  they  do  not  care  about  the  clinical  aspects  per  se. 
Their  expertise  is  there  to  advise  the  others  on  the  more  basic 
aspects  of  research  which  is  proposed. 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Over  the  past  few  years  we  have  had  a mammography  program 
throughout  our  country.  Are  you  expanding  it,  continuing  it  at  the 
same  level,  or  are  you  diminishing  it  at  the  present  time? 

Dr.  Upton.  Dr.  Carter,  the  program  was  set  up  as  a 5-year 
demonstration  program  and  it  was  thoroughly  reviewed  last  fall  at 
a meeting  convened  at  NIH  for  that  purpose,  a consensus  panel 
meeting.  The  recommendation  was  that  it  should  be  continued 
until  its  conclusion.  I think  all  of  the  women  have  been  involved 
for  at  least  2 years  now.  So  it  is  probably  about  halfway  toward 
completion  at  the  present  time. 

Mr.  Carter.  I see. 

Do  you  foresee  an  increased  incidence  of  cancer  as  a result  of 
these  mammography  examinations? 

Dr.  Upton.  That  is  a key  question.  We  cannot  exclude  that 
possibility.  We  have  no  conclusive  evidence  that  the  doses  associat- 
ed with  mammography  will  increase  the  risk  of  cancer  in  the 
examined  women,  but  we  estimate  that  they  are  likely  to  do  so. 
And  so  the  answer  to  your  question  is  that  we  would  expect  some 
increased  risk  in  the  screened  women. 

Mr.  Carter.  Some  increase? 

Dr.  Upton.  Yes. 

Mr.  Carter.  About  what  percentage  of  an  increase  among  those 
examined  would  you  estimate? 

Dr.  Upton.  The  estimates  were  that  the  magnitude  of  the  risks 
would  vary  with  age  at  the  time  of  screening. 

Mr.  Carter.  Yes,  of  course,  but  in  general  what  would  you 
expect? 

Dr.  Upton.  In  general,  a less  than  1-percent  increase  in  the 
natural  risk 

Mr.  Carter.  Less  than  1 percent? 

Dr.  Upton.  Per  examination. 

Mr.  Carter.  One  percent? 

Dr.  Upton.  Yes.  So  on  that  basis  a woman  would  not  double  her 
natural  risk  until  she  had  received  on  the  order  of  100  examina- 
tions. 

Mr.  Carter.  Some  of  the  women  have  had  10  to  15  examinations, 
is  that  not  correct? 

Dr.  Upton.  In  the  program  there  was  to  be  an  annual  examina- 
tion for  5 years.  So  the  program  would  have  called  for  five  succes- 
sive yearly  examinations. 

Mr.  Carter.  How  many  rads  per  exposure? 

Dr.  Upton.  When  the  program  was  started,  the  average  dose  in 
the  screening  centers  was  about  3.1  roentgens  at  the  surface  of  the 
breast. 

Mr.  Carter.  3.1? 

Dr.  Upton.  Yes.  So  this  is  somewhat  more  than  a rad  to  the 
breast  itself,  per  examination. 

Mr.  Carter.  That  3.1  roentgens  refers  to  a unit  of  radiation. 
“Rad”  is  the  radiation  absorption  dose  from  1 roentgen. 
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Dr.  Upton.  One  hundred  ergs  per  gram. 

Mr.  Carter.  Sir? 

Dr.  Upton.  One  hundred  ergs  per  gram  of  tissue  is  the  rad. 

Mr.  Carter.  What  fraction  of  a rad  per  examination  did  you  say 
was  used? 

Dr.  Upton.  The  present  techniques  involve  an  average  dose  of 
about  a rad  per  examination,  or  less  — 0.25-0.88  rads. 

Mr.  Carter.  About  a rad.  All  right. 

Now,  2Vi  years  ago  when  this  program  began,  what  was  the 
average  dose? 

Dr.  Upton.  The'  dose  at  that  time  was  a little  more  than  twice 
that. 

Mr.  Carter.  Two  rads? 

Dr.  Upton.  At  the  surface  of  the  b resist,  3.1  roentgens. 

Mr.  Carter.  How  many  rads? 

Dr.  Upton.  It  was  estimated  at  that  time  that  the  average  dose 
was  between  1 and  2 rads  to  the  breast. 

Mr.  Carter.  Between  1 and  2 rads  would  be  absorbed,  in  other 
words. 

Dr.  Upton.  That  is  correct. 

Mr.  Carter.  All  right. 

And  for  the  5 years  that  you  continued  at  that  level,  that  would 
be  a minimum  or  5 rads,  is  that  not  correct? 

Dr.  Upton.  That’s  correct. 

Mr.  Carter.  For  each  person. 

Do  you  think  that  the  cost-benefit  ratio  in  this  mammography 
program  is  worthwhile? 

Dr.  Upton.  This  is  the  crux  of  the  matter,  whether  we  are,  in 
fact,  providing  a greater  benefit  by  detecting  early  lesions  than  the 
harm  we  might  do  by  inducing  new  cancers  that  would  not  other- 
wise have  occurred.  Efforts  have  been  made  to  calculate  the  risk- 
benefit  relationship  and  in  the  report  of  the  advisory  group  under 
the  chairmanship  of  Dr.  Beahrs,  reference  is  made  to  calculations 
by  Dr.  Richard  Chiacchierini  of  the  Bureau  of  Radiological  Health, 
using  his  life  table  analysis,  and  assuming  100,000  women  and  a 
dose  of  somewhat  less  than  a rad  per  examination.*  * * 

Mr.  Carter.  That  would  not  be  exactly  right,  though,  would  it? 
In  fact,  at  first  we  started  at  more  than  1 rad  and  then,  just  last 
year,  you  diminished  the  dose,  did  you  not? 

Dr.  Upton.  It  has  come  down,  yes. 

Mr.  Carter.  All  right. 

Dr.  Upton.  His  calculations,  assuming  five  annual  screenings  ai 
1 rad  each,  were  116.  lives  saved  if  100,000  women  entered  the 
screening  system  at  age  50,  and  22  deaths  caused. 

Mr.  Carter.  Twenty-two  deaths  caused? 

Dr.  Upton.  Yes.  So  a benefit-to-risk  ratio  of  roughly  5 or  6 to  1. 

Mr.  Carter.  Five  or  six  to  one? 

Dr.  Upton.  Yes.  If  we  assume  the  doses  come  down  in  the 
meantime,  then  the  benefit-to-risk  ratio  of  women  entering  at  age 
50  should  have  increased. 

Mr.  Carter.  Has  there  been  a change  in  who  has  been  included 
in  this  program  since  it  began? 

Dr.  Upton.  Yes,  indeed. 

Mr.  Carter.  Why? 
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Dr.  Upton.  Well,  I am  gratified  to  report  that  one  of  the  NCI 
staff  members,  Dr.  John  Bailar,  called  attention  to  the  problem  of 
uncertain  ratio  of  risk  versus  benefit  and  to  the  necessity  to  look 
critically  at  that  relationship.  As  a result  of  his  urging  and  his 
leadership,' a decision  was  made  to  change  the  guidelines  and  to 
limit  screening  to  women  over  50  unless  there  was  a particular  risk 
factor  in  their  backgrounds. 

Mr.  Carter.  What  was  the  benefit-risk  factor  on  those  below  50? 

Dr.  Upton.  Well,  again 

Mr.  Carter.  What  was  the  ground  for  discontinuing  this? 

Dr.  Upton.  The  decision  to  discontinue  with  women  over  50  is 
based  on  the  lack  of 

Mr.  Carter.  Under  50. 

Dr.  Upton.  Discontinue  under  50. 

Mr.  Carter.  Yes,  sir. 

Dr.  Upton.  This  was  based  on  the  lack  of  firm  evidence  for 
benefit  in  women  under  50.  The  only  controlled  human  study  in 
which  this  benefit  can  be  examined  is  a study  carried  out  under 
the  Health  Insurance  Plan  of  New  York.  In  tnat  study,  there  was 
benefit  to  women  over  50  in  terms  of  a lowered  mortality,  but  in 
screened  women  under  50,  there  was  no  demonstrable  benefit. 

Given  the  absence  of  a demonstrable  benefit  from  the  only  study 
which  is  relevant 

Mr.  Carter.  Was  it  an  absence  of  benefit  or  just  a 1 to  1 ratio? 

Dr.  Upton.  No 

Mr.  Carter.  Or  was  it  a diminution? 

Dr.  Upton.  There  was  no  discernible  improvement  in  survival  in 
women  under  50. 

Mr.  Carter.  Sir? 

Dr.  Upton.  There  was  no  improvement  in  survival  among 
women  screened  under  50. 

Mr.  Carter.  Well,  was  there  an  increase  in  the  number  of  can- 
cers? 

Dr.  Upton.  No,  not  to  my  knowledge. 

Mr.  Carter.  Not  to  your  knowledge. 

Were  these  women  informed  of  possible  risks  while  receiving 
such  exposure? 

Dr.  Upton.  Radiation  risk  statements  in  the  informed  consent 
form  first  appeared  in  May  1976.  These  were  strengthened  in  the 
informed  consent  fornr  issued  in  February  1977  and  are  being 
further  strengthened  in  the  new  form. 

Mr.  Carter.  Does  the  reference  to  risk  state  that  cancer  might 
be  caused  from  the  exposure  to  radiation? 

Dr.  Upton.  Yes. 

Mr.  Carter.  What  has  happened  to  the  participation  of  women 
in  the  program  since  this  cancer  risk  information  has  been  present- 
ed to  them?  Has  participation  diminished? 

Dr.  Upton.  By  late  April  1977,  screening  centers  had  been 
advised  not  to  accept  women  for  mammographic  examination 
under  the  age  of  50. 

Mr.  Carter.  I understand  thatJBut  since  you  now  have  a form 
which  you  did  not  have  when  this  program  started  2Vz  years  ago, 
which  explains  to  them  that  mammography  may  cause  cancer 

Dr.  Upton.  Yes. 
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Mr.  Carter.  Has  this  resulted  in  a decreased  number  of  all 
women,  under  50  and  over  50,  taking  the  examination? 

Dr.  Upton.  Yes,  sir. 

Mr.  Carter.  All  right.  Thank  you  very  kindly  on  that. 

Now,  are  you  following  up  on  these  women?  Is  there  a general 
study  on  all  of  them  to  find  out  the  effects  of  the  mammographies? 

We  know  that,  in  many  cases,  there  are  latent  periods  between 
exposure  and  the  time  the  disease  presents  itself.  Are  you  following 
up  on  all  of  these  women? 

Dr.  Upton.  The  breast  cancer  detection  consensus  panel  recom- 
mended that  we  follow  all  women  in  which  there  was  a diagnosis  of 
cancer.  The  question  as  to  whether  all  of  the  women  in  the  study 
should  be  followed  was  not  answered  by  the  panel.  It  recommended 
that  there  be  more  evaluation  of  this  question. 

Mr.  Carter.  Well,  what  has  your  decision  been? 

Dr.  Upton.  Dr.  Beahrs  and  his  working  group  are  evaluating  the 
advisability  of  conducting  a followup  of  the  whole  study  population, 
and  we  hope  to  have  their  report  within  the  next  month. 

Mr.  Carter.  Do  vou  not  feel  that  a followup  is  absolutely  neces- 
sary, Doctor?  With  computer  techniques  as  they  are  today  we 
should  have  instantaneous  retrieval  methods  for  the  experience  of 
these  different  patients. 

Do  you  not  think  that  we  should  use  such  techniques  to  find  out, 
the  benefit-risk  ratios,  and  to  trace  an  occurrence  of  cancer  10  or 
15  years  from  now  which  might  be  a result  of  mammography? 

Dr.  Upton.  Dr.  Carter,  I think  if  such  a study  can  be  conduct- 
ed— 

Mr.  Carter.  Can  be? 

Dr.  Upton.  Yes.  If  it 

Mr.  Carter.  Will  it  be? 

Dr.  Upton.  If  it  is  feasible  to  carry  out  such  a study  and  get  the 
information  that  you 

Mr.  Carter.  If  it  is  feasible. 

Dr.  Upton.  Yes.  I think  that  is  the  issue. 

Mr.  Carter.  And  there  is  doubt  in  your  mind  as  to  whether  it 
would  be? 

Dr.  Upton.  There  is  no  question  in  my  mind  that  the  objectives 
of  such  a study  are  meritorious,  and  that  if  we  can  conduct  such  a 
study  in  a way  that  will  yield  definitive  information,  then  I believe 
it  is  worth  doing. 

Mr.  Carter.  Have  you  noticed  an  increase  in  cancer  of  the 
pancreas  of  multiple  myeloma  in  those  exposed  to  this  radiation? 

Dr.  Upton.  In  mammography,  Dr.  Carter? 

Mr.  Carter.  Or  in  any  type  of  radiation. 

Dr.  Upton.  There  has  been  an  increase  in  the  incidence  of  carci- 
noma of  the  pancreas  reported  from  a study  of  patients  who  were 
treated  for  a crippling  form  of  rheumatism  of  the  spine — 
ankylosingspondilitis— by  radiation  therapy  to  the  spinal  column. 
This  study  was  carried  out  by  Drs.  Cort,  Brown,  and  Doll  in  Great 
Britain,  and  they  did  observe  an  excess  frequency  of  carcinoma  of 
the  pancreas. 

The  incidence  of  multiple  myeloma  has  been  found  to  be  elevated 
in  radiologists.  That  has  been  reported  by  Dr.  Edward  Lewis,  and  I 
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believe  there  is  also  some  new  information  from  the  Atomic  Bomb 
Survivors  Study.  Perhaps  Dr.  Land  could  remark  on  that. 

Mr.  Carter.  Yes,  sir. 

What  portion  of  the  NCI  budget  is  being  spent  for  research  on 
health  effects  of  low-level  radiation? 

Dr.  Upton.  We  are  now  devoting  some  $70  million  overall  to  the 
study  of  radiation  and  radiation  effects.  The  fraction  of  that  which 
relates  to  low-level  radiation  injury  is  relatively  small.  I would 
suppose  on  the  order  of  $5  to  $10  million  per  annum. 

Mr.  Carter.  Do  you  think  that  you  are  spending  that  much,  $5 
to  $10  million? 

Dr.  Upton.  At  most,  yes. 

Mr.  Carter.  Could  you  check  on  that  and  include  this  in  the 
record  for  us,  sir? 

Dr.  Upton.  Yes,  sir.  I should  be  happy  to  do  that. 

[The  following  information  was  received  for  the  record:] 


National  Cancer  Institute,  Low-level  Radiation  (Current  level) 


Grants 

Contracts 

In-house.. 


$2,479,000 

2,947,000 

188,000 


Total 5,614,000 

Mr.  Carter.  All  right. 

Have  you  identified  any  priorities  in  this  area  of  research  on  the 
health  effects  of  low-level  radiation? 

Dr.  Upton.  Yes;  I think  that  we  do  wish  to  increase  the  effort  on 
epidemiological  evaluations  of  populations  exposed  to  low  doses. 

Mr.  Carter.  Yes,  sir. 

What  is  the  incidence  of  cancer  from  normal  radiation  which  we 
receive  from  our  environment? 

Dr.  Upton.  We  estimate  that  natural  background  radiation — 
when  I say  we,  the  BEIR  Committee  in  1972  estimated  that  back- 
ground radiation  might  account  for  perhaps  1 percent  or  1 to  2 
percent  of  naturally  occurring  cancer. 

Mr.  Carter.  And  what  is  the  most  common  form  of  this? 

Dr.  Upton.  In  the  general  population,  the  most  common  forms  of 
cancer  today  are  cancer  of  the  lung,  the  bowel,  the  breast 

Mr.  Carter.  Wait  a minute.  Let's  back  up  now. 

Caused  by  normal  radiation? 

Dr.  Upton.  I am  sorry.  I did  not  understand,  Dr.  Carter. 

Mr.  Carter.  What  about  our  exposure — for  instance  to  the  rays 
of  the  Sun? 

Dr.  Upton.  Yes. 

Mr.  Carter.  That  is  part  of  it. 

Dr.  Upton.  In  that  case,  we  are  dealing  with  cancer  of  the  skin, 
the  incidence  of  which  is  clearly  related  to  latitude  and  intensity  of 
solar  radiation. 

Mr.  Carter.  All  right. 

What  do  we  know  about  the  role  of  alpha  emitters  in  cell  muta- 
tion or  cancer  induction? 

Dr.  Upton.  There  is  evidence  from  the  study  of  human  popula- 
tions exposed  to  radium,  or  to  a radioactive  atmosphere  in  mines 
which  contains  alpha  emitters,  hardrock  mines,  that  the  high  ion 
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density  ionizing  radiations  from  the  alpha  emitters  are  more  car- 
cinogenic for  a given  dose  than  X-rays  or  gamma  rays,  low  ion 
density  ionizing  radiations. 

Mr.  Carter.  In  an  atomic  blast,  if  one  goes  to  the  site  of  the  blast 
fairly  quickly,  and  if  radioactive  dust  is  around,  which  of  the 
radioactive  particles  would  he  be  most  likely  to  inhale? 

Dr.  Upton.  I am  not  expert  in  fission  product  radiobiology.  I 
would  suppose  that  immediately  after  the  detonation  the  high  fis- 
sion yield  radioiodines,  such  as  Iodine-131,  would  be  the  most  seri- 
ous, but  I would  have  to  qualify  my  answer  because  I am  really  not 
expert  in  this  area. 

Mr.  Carter.  Would  you  please  repeat  that,  sir?  I did  not  under- 
stand. 

Dr.  Upton.  I feel  that  any  answer  I give  must  be  qualified 
because  I do  not  consider  myself  an  expert  in  fission  product  radio- 
biology.  I would  suppose  that  the  radioiodines  would  be  the  most 
serious  source  of  risk  in  the  area  of  the  detonation  shortly  after  the 
detonation  itself. 

Mr.  Carter.  Do  you  think  it  would  be  a good  idea  for  physicians 
to  keep  records  of  radiation  exposure  of  their  patients  which  could 
be  taken  with  them  from  doctor  to  doctor  so  they  would  have  an 
up-to-date  exposure  record  available? 

Dr.  Upton.  Yes;  I do. 

Mr.  Carter.  All  right. 

Why  not  follow  all  of  the  women  involved  instead  of  just  those 
who  get  cancer  in  your  mammography  series? 

Dr.  Upton.  I think  the  issue  there,  as  I say,  is  the  feasibility  of 
following  that  large  a population,  280,000  women. 

Mr.  Carter.  The  feasibility.  Doctor,  that  is  the  only  way  we  are 
going  to  find  out  what  the  risks  are  by  following  these  pteople.  It  is 
feasible,  it  seems  to  me,  and  we  must  do  it  for  all  of  our  studies. 
The  statistical  association  will  show  the  risks  after  a time,  I would 
think. 

Have  you  been  trained  in  statistics? 

Dr.  Upton.  No,  sir. 

Mr.  Carter.  Do  you  have  anyone  with  you  who  has  been? 

Dr.  Upton.  Dr.  Land. 

Mr.  Carter.  All  right,  sir. 

I am  going  to  ask  you  a question  which  I ask  almost  everyone 
here  who  appears  before  this  committee.  At  Smoky  blast  on  August 
31,  1957,  there  were  2,235  soldiers  wearing  film  badges.  Of  these 
2,235  soldiers,  447  have  been  checked,  and  of  that  number  8 have 
leukemia.  Other  forms  of  cancer  in  addition  to  the  leukemia  have 
also  been  found  among  “Smoky”  soldiers. 

Would  you  consider  this  figure  statistically  significant? 

. Dr.  Land.  Yes;  I prepared  this  in  advance,  because  I thought  you 
might  ask  that. 

Mr.  Carter.  Sir? 

Dr.  Land.  I said,  I thought  you  might  ask  that,  because  you 
asked  that  others,  so  I went  to  the  national  rates,  and 

Mr.  Carter.  You  say  it  is  statistically  significant? 

Dr.  Land.  For  leukemia,  yes.  That  is  a statistically  significant 
excess.  Even  if  the  number  of  people  contacted  included  all  the 
leukemias. 
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If,  on  the  other  hand,  the'  leukemias  include  lymphomas  and 
multiple  myelomas,  it  might  not  be. 

Mr.  Carter.  This  is  just  leukemia.  Of  course,  there  are  lympho- 
mas, too. 

Do  you  think  that  lymphomas  are  not  caused  by  X-radiation? 

Dr.  Land.  I think  they  are. 

Mr.  Carter.  You  think  there  are.  And  we  have  had  quite  a 
number  of  those  caused  by  that,  too.  We  had  one  witness  who  came 
before  this  committee  just  last  seek  who  had  lymphoma. 

Thanks  for  your  answer.  Every  statistician,  I believe,  who  has 
testified  has  agreed  and  has  testified  that  this  figure,  which  was 
arrived  at  by  the  Center  for  Disease  Control  in  Atlanta  is  statisti- 
cally significant.  This  finding  means  a great  deal  to  those  who  were 
exposed  to  that  blast  on  August  31,  1957. 

Thank  you  very  kindly. 

Mr.  Rogers.  I believe  it  was  Dr.  Joftes  who  was — that  is  the 
second  bell,  a call  for  a vote.  The  committee  will  stand  in  recess  for 
10  minutes. 

Brief  recess.1 

Mr.  Rogers.  The  subcommittee  will  come  to  order. 

Did  you  say  you  basically  agree  with  Dr.  Bross’  conclusions? 

Dr.  Upton.  Mr.  Chairman,  I would  have  to  have  the  conclusions 
specified  more  specifically.  I am  not  sure  which  of  his  conclu- 
sions— 

Mr.  Rogers.  Well,  for  instance,  on  low-level  radiation. 

Dr.  Upton.  I think  Dr.  Bross  and  I would  agree  that  there  is  no 
evidence  to  justify  the  threshold  hypothesis,  that  one  must,  for 
purposes  of  radiological  protection  policy,  assume  no  threshold  and 
that  involves,  then,  the  assumption  that  any  increase  in  radiation 
exposure  is  detrimental. 

I would  go  along  with  him  in  this.  I would  also  agree  with  him 
that  there  are  undoubtedly  subpopulations  of  high  susceptibility 
and  that  one  therefore  needs  to  know  more  about  the  factors  that 
influence  susceptibility  to  qualify  any  risk  estimates  which  are 
applied  to  the  general  population  in  a way  that  protects  particular- 
ly sensitive  subgroups. 

Mr.  Rogers.  Well,  then,  there  are  not  too  many  areas  of  dis- 
agreement, I take  it.  In  fact,  I really  did  not  sense  any  basic 
disagreement  from  his  testimony.  Would  that  be  true? 

Dr.  Upton.  I think  Dr.  Bross  and  I may  differ  in  the  magnitude 
of  the  risk  that  we  would  calculate  to  a population.  The  difference 
is  quantitative  and  not  qualitative.  His  model  may  not  be  a model 
that  I would  select,  so  that  the  precise  numbers  he  gets  are  larger 
than  the  numbers  that  I would  derive  or,  to  my  knowledge,  that 
the  National  Academy  of  Sciences  Committee  on  the  Biological 
Effects  of  Ionizing  Radiation  would  derive. 

But  they  are  now  looking  at  the  problem,  and  I am  confident 
that  they  are  paying  close  attention  to  Dr.  Bross’  data,  Dr.  Bross’ 
interpretations;  and  they  may  conclude  that  his  model  is  the  best 
model.  I would  not  prejudge  the  issue. 

Mr.  Rogers.  You  have  worked  on  a paper,  I believe,  while  serv- 
ing on  the  NCRP  committee? 

Dr.  Upton.  I served  as  a member  of  the  NCRP  and  chaired  one 
of  their  scientific  committees;  that  is  correct. 


1034 


Mr.  Rogers.  And  what  were  the  basic  findings  of  the  committee? 

Dr.  Upton.  That  committee  sought  to  review  the  effects  of  low- 
level  radiation  and,  in  particular,  now  risk  estimates  for  low-level 
radiation  injury  might  be  influenced  by  dose  rate  and  the  quality 
of  radiation— that  is,  whether  we  are  dealing  with  alpha  particles 
as  opposed  to  X-rays,  as  an  example.  So  we  did,  in  fact,  try  to 
review  all  of  the  cogent  information  and  indicate  how  risk  esti- 
mates could,  in  fact,  be  expected  to  vary  with  dose,  rate,  and 
radiation  quality. 

Mr.  Rogers.  Would  that  study  indicate  that  the  low-level  effects 
had  been  overestimated  or  underestimated? 

Dr.  Upton.  That  study  would  suggest  that  for  X-rays  and  gamma 
rays— radiations  of  low  ion  density  or  low  linear  energy  transfer — 
the  overall  risks  per  unit  dose  at  low  doses  and  low  dose  rates 
should  be  expected  to  be  smaller,  perhaps  by  a factor  of  two  to 
three,  than  the  risks  per  unit  dose  for  a dose  of  100  rads  or  more 
absorbed  at  high  dose  rates.  So,  to  this  extent,  that  committee 
analysis  would  argue  that  risk  estimates  as  derived  by  the  Nation- 
al Academy  of  Sciences  Committee,  the  BEIR  Committee,  might  be 
high  by  a factor  of  two  or  three. 

Mr.  Rogers.  What  about  the  other  types  of  radiation? 

Dr.  Upton.  For  high-LET  radiations— alpha  particles,  fast  neu- 
trons, protrons— we  would  not  see  evidence  for  any  reduction  with 
decreasing  dose  or  dose  rate.  On  the  contrary,  we  would  think  that 
their  risk  estimates  might  be  too  low. 

Mr.  Rogers.  By  a factor  of  what? 

Dr.  Upton.  Perhaps  another  factor  or  two  or  a factor  of  three. 

Mr.  Rogers.  Now,  as  I understand  it,  Dr.  Bross’  work  really  is 
the  analysis  of  the  tristate  data? 

Dr.  Upton.  I believe  that  is  correct,  Mr.  Chairman. 

Mr.  Rogers.  I noticed  that  some  of  the  critiques  seem  to  refer  to 
clinical  work,  and  a lack  of  biological  and/or  medical  understand- 
ing. 

Dr.  Joftes.  Yes,  sir. 

Mr.  Rogers.  Yes,  Doctor? 

Dr.  Joftes.  The  renewal  application  of  Dr.  Bross  is  somewhat  of 
a departure  from  his  original  supported  work  that  is,  the  work 
supported  by  NCI,  in  that  he  was  beginning  now  to  start  to  make 
interpretations  of  his  data  rather  than  continuing  to  use  biostatisti- 
cal  approaches  and  to  refine  those  approaches.  He  was  now  begin- 
ning to  enter  into  the  questions  of  cause  and  association  with  the 
deleterious  effects  of  radiation,  and  it  is  on  that  basis  that  the 
reviewers  had  some  difficulties,  because  he  apparently  did  not  have 
sufficient  people  with  the  kinds  of  backgrounds  that  would  be 
necessary  to  achieve  intelligible  and  useful  information  along  those 
lines  to  really  mount  the  study  and  to  achieve  the  objectives  which 
he  and  they — the  reviewers — both  believed  to  be  highly  laudable. 

Mr.  Rogers.  Was  it  not  still  a statistical  study  of  what  has 
already  been  found,  rather  than  going  out  and  getting  new  infor- 
mation? 

Dr.  Joftes.  It  was  a question,  in  the  minds  of  the  reviewers,  of 
going  beyond  the  interpretation  than  the  statistics  would  permit 
without  more  knowledge  of  the  biomedical  aspects  of  the  conditions . 
he  was  interested  in. 
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Mr.  Rogers.  Was  that  not  really  the  purpose  of  the  original 
study? 

Dr.  Joftes.  As  I understand  the  original  study,  sir,  it  was  primar-" 
ily  to  refine  the  utilization  of  biostatistical  techniques  to  the  point 
where  they  could  be  used  in  the  fashion  that  Dr.  Bross  was  propos- 
ing to  use  them  now. 

Mr.  Rogers.  Which  is  to  draw  some  conclusions  about  low-level 
radiation,  is  it  not? 

Dr.  Joftes.  Yes,  sir,  precisely. 

Mr.  Rogers.  Now,  how  does  this  new  approach  differ? 

Dr.  Joftes.  If  I may  use  an  analogy,  it  is  like  asking  an  electri- 
cian to  work  on  your  plumbing.  One  must  have  additional  back- 
ground. Just  to  use -statistical  techniques  and  run  things  through  a 
computer  does  not  necessarily  give  correct  answers.  As  you  know, 
the  computer  people  have  a saying,  "Garbage  in,  garbage  out." 

The  computer  in  and  of  itself  does  not  give  any  validity  to  data. 

It  is  what  you  do  with  the  data  before  it  gets  into  the  computer 
that  counts,  and  how  you  interpret  it  when  it  gets  out. 

Mr.  Rogers.  Well,  if  you  make  a judgment  on  everything  before 
you  assemble  the  facts  and  analyze  them,  whatever  you  put  in,  I 
guess,  is  not  going  to  have  much  effect. 

Yes,  Dr.  Carter? 

Mr.  Carter.  I would  not  assume  from  your  remarks,  really,  that 
your  people  put  "garbage”  in  the  computers? 

Dr.  Joftes.  No,  sir.  We  try  not  to. 

Mr.  Rogers.  Let  me  ask  you  this,  now.  I notice  another  criticism. 
For  example,  there  appeared  to  be  a clear  lack  of  appreciation  for 
the  distinction  between  radiation  damage  to  parents  before  concep- 
tion and  that  which  might  occur  in  uterus. 

Dr.  Joftes.  Yes,  sir. 

Mr.  Rogers.  And  yet  his  paper,  published  by  the  person  criticized 
along  with  Dr.  Bross,  clearly  makes  the  distinction. 

Dr.  Joftes.  Yes,  sir.  This  now  verges  into  the  area  of  the  exper- 
tise of  the  reviewers  who  made  these  remarks,  sir,  and  I have  no 
personal  opinion  of  that  except  to  say  that  the  reviewer  was,  in  our 
view,  a perfectly  good  expert  in  this  area  and  that  he  surely  was 
aware 

Mr.  Rogers.  Well,  now,  who  was  this  who  made  this  criticism? 

Dr.  Joftes.  I am  sorry.  I cannot  recall  the  specific  individual  at 
this  date.  The  review  was  almost  a year  ago. 

Mr.  Rogers.  A Dr.  Sing,  I believe,  kept  insisting  that  Dr.  Natara- 
jan  did  not  understand  the  distinction,  although  the  latter  had  just 
completed  an  article  comparing  the  two  situations. 

Dr.  Joftes.  Well,  certainly  if  you  have  that  information,  it  must 
be  correct.  I am  also  fairly  confident  that  Dr.  Sing’s  comment 
would  not  have  been  allowed  to  stand  if  other  reviewers  had  not 
agreed  with  it. 

It  may  be  a question  of  interpretation. 

Mr.  Rogers.  It  is  in  the  summary. 

Dr.  Joftes.  Yes,  sir.  Scientists  do  differ. 

Mr.  Rogers.  I understand.  But  what  is  strange  to  me  is  that  we 
are  beginning  to  see  that  these  summaries  do  not  necessarily  jibe 
with  what  true  facts  are.  Now,  to  use  your  garbage  in  and  garbage 
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out,  if  your  reviewers  are  putting  garbage  in,  then  out  conies  a bad 
judgment  on  whether  to  continue  a project,  is  that  right? 

Dr.  Joftes.  Yes,  sir,  that  is  possible. 

Mr.  Rogers.  And  obviously  this  is  a fairly  heavy  discrepancy,  I 
would  think,  when  he  has  published  a paper  showing  he  knows  the 
difference.  And  yet  it  is  carried  forth  in  the  critique,  in  the  sum- 
mary. 

Dr.  Joftes.  Mr.  Chairman,  the  scientific  literature  is  replete  with 
erroneous  data. 

Mr.  Rogers.  What  causes  me  concern,  is  that  you  would  allow 
that  type  of  erroneous  judgment  to  be  the  basis  for  stopping  a 
project  that  evidently  had  been  ongoing  and  fairly  well  accepted 
until  they  began  to  find  things  that  there  is  some  concern  about, 
namely  significant  health  effects  from  low-level  radiation  exposure. 

Dr.  Joftes.  May  I assure  you,  sir,  that  none  of  us  on  the  staff 
had  any  axe  to  grind  with  regard  to  this  research.  We  are  inter- 
ested in  facilitating  the  best  possible  research  that  the  Cancer 
Institute  can  find  to  support. 

Mr.  Rogers.  Dr.  Carter,  do  you  have  something? 

Mr.  Carter.  Yes.  I just  wanted  to  reinforce  what  you  have  said. 
NCI  has  itself  made  a determination  to  change  its  mammography 
program,  which  shows  that  there  is  some  validity  in  the  findings  of 
the  investigators  and  reports  that  we  have  seen.  I want  to  com- 
mend you  on  that  charge. 

Dr.  Joftes.  Yes,  sir.  And  it  was  a staff  member  of  the  NCI  who 
was  instrumental  in  causing  that  change.  Dr.  Bross  has  never 
challenged  the  review  of  this  application  on  a substantive  basis. 

Mr.  Carter.  It  was  a result  of  the  investigations  by  researchers 
like  Dr.  Bross  which  caused  you  to  make  this  alteration  in  your 
plans. 

I want  to  quote  from  one  of  you  on  the  mammography  program. 
“I  am  confident  that  in  a few  years  mammography  will  be  re- 
garded as  an  enormous  advance  in  detection  of  early  breast 
cancer.”  Who  said  that? 

Dr.  Upton.  I did,  Dr.  Carter. 

Mr.  Carter.  Yes,  sir.  “For  those  over  50,”  we  might  have  added. 

Dr.  Upton.  Correct. 

Mr.  Carter.  All  right,  sir. 

Do  you  regard  that  ascorbic  acid  as  a valuable  substance  in 
preventing  cancer? 

Dr.  Upton.  To  my  knowledge,  the  information  on  that  is  incon- 
clusive. I do  not  think  we  have  any  solid  evidence  one  way  or 
another  as  yet. 

Mr.  Carter.  Inconclusive?  You  mentioned  that  as  one  of  the 
ways  that  we  might  prevent  cancer. 

Dr.  Upton.  Yes.  There  is  evidence  from  animal  studies  that  it 
can  inhibit  the  formation 

Mr.  Carter.  If  that  is  true,  why  didn’t  the  Cancer  Institute  fund 
Dr.  Linus  Pauling's  investigation  of  this  very  thing? 

Dr.  Upton.  About  one  out  of  every  two 

Mr.  Carter.  He  was  studying  the  use  of  ascorbic  acid  in  the 
treatment  and  prevention  of  cancer. 

Dr.  Upton.  Less  than  one  out  of  every  two  applications  we  re- 
ceive at  the  Cancer  Institute  is  approved  for  support  on  the  basis  of 
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peer  review  and,  of  those  that  are  approved  by  peer  review,  less 
than  one  out  of  two  can  be  funded  within  the  dollars  that  are 
available. 

Mr.  Carter.  We  realize  that,  but 

Dr.  Upton.  So  that  means  that  we  can  only  support  about  one 
out  of  four. 

Mr.  Carter.  We  realize  that,  but  you 

Dr.  Upton.  And  we  have  to  judge  those  as  best  we  can,  and  we 
think  the  peer  review  system  is  a reasonable  way  to  proceed.  We 
do  not  contend  that  it  is  perfect,  and  I am  distressed  that  Dr.  Bross 
failed  to  be  supported.  The  vote  was  unamimous;  the  disapproval  in 
the  review  committee  was  unanimous.  We  have  not  heard,  or  I 
have  not  heard  from  Dr.  Bross,  that  he  challenges  the  statements 
in  the  review  until  this  hearing. 

Mr.  Carter.  Let’s  get  back  to  the  subject  here.  From  you  own 
knowledge  you  have  said  that  ascorbic  acid  might  be  helpful  in 
prevention,  at  least,  and  others  feel  that  it  would  be  helpful  in 
treatment.  Yet  one  of  the  outstanding  scientists  in  our  country,  Dr. 
Linus  Pauling,  has  asked  you  for  funds  for  his  project — and  yet  he 
has  not  been  funded. 

Since  you  feel  there  is  merit  to  this  field  of  research,  why  hasn’t 
Pauling’s  project  been  funded? 

Dr.  Upton.  Mr.  Carter,  I have  written  to  Dr.  Pauling  and  urged 
him  to  come  and  meet  with  me  and  review  the  situation  so  that  I 
can  assure  myBelf  that  he  has,  in  fact,  had  impartial,  objective  and 
equitable  peer  review,  and  I will  be  prepared  to  do  that  with  any 
investigator  who  feels  that  the  peer  review  system  has  worked 
somehow  imperfectly  or  to  his  disadvantage. 

Mr.  Carter.  He  is  speaking  about  the  very  same  things  you  are 
talking  about. 

Dr.  Upton.  Indeed  he  is. 

Mr.  Carter.  And  yet  you  have  not  funded  that  project,  Doctor— 
not  for  just  a few  months,  but  for  years. 

Dr.  Upton.  Dr.  Carter,  I have 

Mr.  Carter.  Do  you  consider  him  to  be  an  outstanding  scientist? 

Dr.  Upton.  Dr.  Carter,  I consider  Dr.  Pauling  to  be  outstanding.  I 
have  invited  him  to  come  and  meet  with  me  and  discuss  the 
problem. 

Mr.  Carter.  Well,  thank  you  very  kindly. 

Mr.  Rogers.  I also  notice  in  the  critique,  Dr.  Joftes,  that  on  page 
10,  here  again: 

Statistical  considerations  posed  by  this  study  were  correspondingly  marred  by  the 
evident  lack  of  expertise  of  the  investigators  in  areas  of  clinical  evaluation.  In  their 
initial  studies,  the  investigators  have  applied  sophisticated  mathematical  methods  to 
a very  poorly  selected  base  of  clinical  data. 

Now,  the  clinical  data  are  those  which  have  already  been  gath- 
ered and  they  are  working  from  these  data.  You  thought  that  this 
was  a sufficient  base  for  prior  approval  of  the  work? 

Dr.  Joftes.  Yes,  sir.  Because  the  prior  work  was  of  a nature  to 
refine  that  data.  But,  at  the  review,  there  did  not  appear  to  be  any 
commitment  to  the  further  testing  of  the  data  to  be  assured  that 
that  data  indeed  measured  what  it  purported  to  measure,  which  is 
a very  large  problem  in  any  epidemiological  project,  as  I am  sure 
you  are  already  aware. 
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Mr.  Rogers.  Yes,  but  why  the  emphasis  on  “clinical”? 

Dr.  _ Joftes.  Because  this  is  the  thrust  of  the  new  application. 

Mr.  Rogers.  To  make  a 

Dr.  Joftes.  To  extend  the  techniques 

Mr.  Rogers.  To  do  a clinical  study? 

Dr.  Joftes.  No,  to  extend  the  techniques  into  the  medical  area. 

Mr.  Rogers.  Well,  now,  just  a minute. 

Dr.  Bross,  that  was  not  my  understanding.  Could  you  comment 
on  that? 

Dr.  Bross.  I am  afraid  I just  do  not  understand  that.  That  cer- 
tainly was  not  anything  similar  to  my  intention. 

I think  that  perhaps  what  is  involved  here  is  that  I was  talking 
about  clinical  matters  when  I said  that  we  should  try  to  avoid 
radiation  on  this  level,  because,  of  course,  clinicians  deliver  it  at 
this  level. 

But  I do  not  think  that  the  tristate  survey  was  a clinical  study.  It 
was  an  epidemiological  study.  I think  the  reason  for  the  word 
“clinical"  throughout  this  is  that  I was  reviewed  bv  clinicians. 

On  the  entire  parent  review  panel,  I do  not  know  of  any  person 
whom  I would  personally  classify  as  competent  in  this  area,  who 
was  on  the  original  parent  committee  panel,  except  in  an  ad  hoc 
capacity  as  coming  in  for  this  study. 

Mr.  Rogers.  Dr.  Joftes,  did  you  want  to  comment  on  that? 

Dr.  Joftes.  It  is  impossible  to  constitute  parent  committees 
which  consist  of  all  of  the  necessary  expertise  for  the  reviews 
which  come  before  them,  and  therefore  we  are  obliged  to  use  this 
ad  hoc  system.  It  also  is  extended  into  the  site  visit  team  where 
there  were  three  people  who  were  either  statisticians  or  epidemi- 
ologists. 

The  chairman  of  the  site  visit  team  is  a biostatistician  of  consid- 
erable note,  and  he  was  the  person  who  presented  this  project  to 
the  parent  committee  for  its  action. 

Mr.  Rogers.  I would  think  that  in  studies  for  the  Cancer  Insti- 
tute as  important  as  the  finding  of  cancer  in  a particular  popula- 
tion, you  would  assemble  an  outstanding  peer  review  group  for 
epidemiological  work  and  not  have  clinicians  reviewing  epidemi- 
ological work. 

Dr.  Joftes.  Sir,  I cannot  accept  the  idea  that  these  were  clini- 
cians who  had  no  expertise  in  the  area.  There  were  many  radiolo- 
gists there  who  are  as  concerned  as  we  with  reducing  the  irradia- 
tion levels  to  their  patients.  Their  work,  the  reports  of  the  site  visit 
team  which  was,  I believe,  an  outstanding  one,  and  the  member- 
ship of  the  committee  itself  is  a fine  group  which  would  not  have 
lent  itself  to  taking  an  action  which  was  deleterious  either  to  the 
Cancer  Institute  or  to  biomedical  research. 

Mr.  Rogers.  Well,  of  course,  this  is  what  we  also  heard  about  the 
peer  review  of  the  other  agency.  But  the  findings  there  were  rather 
startling. 

Dr.  Joftes.  I am  sure  that  you,  yourself,  have  drawn  the  infer- 
ence and  the  difference  of  peer  review  as  it  is  practiced  at  NIH  and 
the  peer  review  that  was  referred  to  last  week. 

Mr.  Rogers.  That  is  what  we  are  trying  to  go  into  now,  to 
determine  whether  or  not  there  does  exist  a difference. 

Dr.  Joftes.  Yes,  sir. 
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Mr.  Rogers.  What  was  Dr.  Sing's  field? 

Dr.  Joftes.  If  you  will  give  me  a moment,  I will  check  that. 
Mr.  Rogers.  In  fact,  you  might  let  us  have  for  the  record  the 
vitae  of  all  of  the  review  panel. 

Dr.  Joftes.  Yes,  sir.  That  is  easily  available. 

Dr.  Sing  is  a specialist  in  human  population,  genetics,  and  statis- 
tics. 

[Testimony  resumes  on  p.  1045.] 

[The  following  material  was  received  for  the  record:] 
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University  of  Pennsylvania  School  of  Medicine;  1967-68  Associate  in  Surgeiy, 
University  of  Pennsylvania  School  of  Medicine;  1966-67  Senior  Instructor  sn 
Surgery,  Hahnemann  Medical  College;  1964-65  Chief  Resident  in  General  Sur- 
gery, Hospital  of  the  University  of  Pennsylvania;  1960-64  Assistant  Resident  in 
General  Surgery,  Hospital  of  the  University  of  Pennsylvania;  1962-63  Post  Doctor- 
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al  Fellow,  Department  of  Biochemistry,  University  of  Pennsylvania;  School  of 
Medicine;  and  1959-60  Rotating  Intern,  Philadelphia  General  Hospital.  Current 
employment:  Chairman,  Department  of  Surgery,  Eastern  Virginia  Medical  School, 
Norfolk,  Virginia. 

JOHN  E IVES 

Ives,  John  E.b.  Hartford,  Conn.  October  21,  29;  Dartmouth  College  A.B.,  51;  Post 
Graduate  Yale  Univ.;  M S.  56;  Hospital  Adm.;  AEtna  Life  Insurance  Company  54; 
Grace  New  Haven  Community  Hospital  56;  Yale  Univ.  Assistant  to  Dean  School 
of  Med.  65  Middlesex  Memorial  Hospital,  65-66;  University  of  Conn.  Health 
Center,  Hospital  Director,  9/66-present.  Address,  Hospital  Director,  University  of 
Connecticut  Health  Center,  John  Dempsey  Hospital,  Farmington,  Connecticut. 
06032 

EDWARD  R EPP 

Epp,  Edward  R(udolph),  b.  Saskatoon,  Sask,  July,  21,  29;  m.  57.  Medical  & Radiation 
Physics.  B.A.  Univ.  Sask,  50,  Can.  Cancer  Soc.  scholar,  51-52,  M.A.,  52;  Nat. 
Cancer  Inst.  Can.  fel,  McGill  Univ,  53-55,  Ph.D.  (physics),  55,  Res.  asst,  physics, 
Univ.  Sask,  summers  49,  50;  asst,  physics,  Nat.  Res.  Coun.  Can,  52-53;  physicist 
radiation  physics,  dept,  radiol,  Montreal  Gen.  Hosp,  55-57;  asst.  Biophys,  Sloan- 
Kettering  Div,  Med.  Col,  Cornell  Univ,  57-58,  assoc,  58-60,  assist,  prof.,  60-65, 
assoc,  prof,  66-70,  Prof,  70-,  Chmin.  Dept,  66-.  Mem.  & Chief,  Div.  Phys.  Biol, 
Sloan-Kettering  Inst.  Cancer  Res,  68-,  assoc,  mem.  64-68,  assoc,  60-64,  asst.  57-60. 
Consult:,  Reddy  Mem.  Hosp,  55-57,  Montreal  Children's  Hosp,  56-57;  mem.  task 
group.  Int.  Comn.  Radiol.  Units  & Measurements,  65-70;  assoc,  attend,  physicist, 
dept.  med.  physics,  Mem.  Hosp.  for  Cancer  & Allied  Diseases,  67-:  mem.  radiation 
study  sect,  Nat.  Insts.  Health,  71-  Dipl.  Am.  Ed.  Health  Physics,  61.  AAAS;  Can. 
Asn.  Physicists;  Am.  Phys.  Soc;  Health  Physics  Soc;  Radiation  Res.  Soc;  Am.  Asn. 
Physicists  in  Med.  Radiobiology,  especially  cellular  radiobiology;  biophysics; 
health  physics;  effects  of  ionizing  radiation  of  ultra-high  intensity  on  living  cells. 
Address:  Division  of  Physical  Biology,  Sloan-Kettering  Institute  for  Cancer  Re- 
search, 410  E.  66th  St.  New  York,  NY  10021. 

Present  Address:  Head,  Division  of  Radiation  Biophysics,  Massachusetts  General 
Hospital,  Department  of  Radiation  Medicine,  Boston,  Massachusetts  02114. 

Source:  American  Men  and  Women  of  Science,  12th  Edition,  Volume  2. 

SAMUEL  W.  GREENHOUSE 

Greenhouse,  Samuel  W(illiam),  b.  N.Y.C,  Jan.  *3,  18;  m.  44;  c.  4.  Mathematical 
Statistics.  B.S,  City  Col.  New  York.  38;  M A,  George  Washington  Univ.  54,  Ph.D. 
(math,  statist),  59.  Jr.  statistician,  U.S.  Census  Bur,  40-42;  statistical  analyst, 
UNRRA,  45-48;  math,  statistician,  Nat,  Cancer  Inst.  Nat.  Insts.  Health,  48-54, 
chief,  statist.  & appl.  math,  sect,  Nat.  Inst.  Ment.  Health,  54-66,  Chief,  Epidemiol. 
& Biometry  Br.  & Acting  Assoc.  Dir.  Planning  & Eval,  Nat.  Inst.  Child  Health  & 
Human  Develop,  66-  Prof,  lectr,  George  Washington  Univ,  47-;  mem.  psychophar- 
macol.  adv.  comt,  Nat.  Inst.  Health.  57-59,  accident  prev.  study  sect,  58-62,  statist. 
& math.  res.  review  panel,  63-70;  med.  res.  adv.  coun,  Fed.  Aviation  Asn.  59-64; 
vis.  prof,  Stanford  Univ,  60-61;  Nat.  Sci.  Found,  vis.  lectr,  66-68;  mem.  biomet.  & 
epidemiol.  methodol.  adv.  comt,  Food  & Drug.  Admin,  67-  U.S.A,  42-45.  AAAS; 
Am.  Math.  Soc;  Am.  Psychopath.  Asn;  fel.  Am.  Statist.  Int.  Asn;  Biomet.  Soc. 
(pres,  East.  N.Am.  Region,  69);  fel.  Inst.  Math.  Statist:  Asn.  Statist,  in  Phys.  Sci: 
Royal  Statist.  Soc.  Statistical  methods  and  theory;  application  of  statistical  meth- 
ods and  mathematical  models  to  the  medical,  biological  and  behavioral  sciences. 
Address:  1724  Ladd  St.  Silver  Spring,  MD  20902. 

EARLE  C GREGG 

Gregg,  Earle  CXovington).  b.  Cleveland.  Ohio.  Aug.  22.  18;  m.  42;  c.  2.  Physics.  B.S. 
Case.  40.  M.S.  42.  Ph.D.(physics).  49;  Cornell,  40-41.  Asst.  Cleveland  Clin.  Found. 
38-42;  res.  physicist.  Mass.  Inst.  Tech.  42-43;  Columbia.  43-46;  instr.  Physics.  Case, 
46-48;  asst.  prof.  48-50.  assoc,  prof.  50-58;  Case  West.  Reserve  Univ.  58-64.  Prof, 
65-  Asst.  ed.  J.  Appl.  Physics,  50-  Civilian  with  Off.  Sci.  Res.  & Develop.  Am. 
Phys.  Soc;  Inst.  Elec.  & Electronics  Eng;  Radiation  Res.  Soc;  Biophys.  Soc.  Ultra- 
sonics; electron,  nuclear,  and  radiologic  physics;  bioelectricity  and  neural  behav- 
ior, sensory  thresholds;  electronics;  a flux-forced  field-biased  electron  induction 
accelerator;  biophysics.  Address:  Dept,  of  Radiology  & Radiation  Biology,  Case 
Western  Reserve  University,  Cleveland,  OH  44106. 

Source:  American  Men  and  Women  of  Science,  12th  Edition— Vol.  2. 
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MARYLOU  INGRAM 

Ingram,  Marylou,  b.  Ashtabula,  Ohio,  June  14,  20;  div.  Clinical  Medicine.  B.A. 
Western  Reserve,  42  M.S,  43;  scholar,  Rochester,  38-41,  45-46,  M.D,  47.  Asst.  biol. 
Western  Reserve,  42-43;  instr.  radiation  biol.  sch.  med.  & dent,  Univ.  Rochester, 
46-55;  asst.  prof.  55-59,  assoc,  prof,  radiation  biol.  & biophys,  59-71;  Nat.  Inst s. 
Health  Res.  Collab,  Jet  Propulsion  Lab.  & Assoc,  in  Eng.  Sci,  Calif.  Inst.  Technol. 
71-;  Clin.  Prof.  Path,  Sch.  Med.  Univ.  South.  Calif,  71-  From  asst,  to  sect,  head, 
atomic  energy  proj,  Univ.  Rochester,  46-71,  proj.  physician,  47-65,  instr.  med,  sch. 
med.  & dent.  53-61,  sr.  instr,  61-71.  Consult,  Nat.  Cancer  Inst,  57-60;  Armed 
Forces  Radiobiol.  Res.  Inst.  64-  AAAS:  Soc.  Exp.  Biol.  & Med;  Am.  Soc.  Hemat; 
Am.  Med.  Asn;  Radiation  Res.  Soc;  N.Y.  Acad.  Sci;  Int.  Soc.  Hemat.  Mammalian 
and  human  hematolgy;  biological  effects  of  radiation;  clinical  medicine.  Address: 
Jet  Propulsion  Lab,  California  Institute  of  Technology,  4800  Oak  Grove  Dr,  Pasa- 
dena, CA  91103. 

WOLFF  M KIRSCH 

Kirsch,  Wolff  M,  b.  ST.  Louis,  Mo.  Mar.  2.  31;  m.  55;  c.  4.  Neurosurgery,  Biochemis- 
try. B.A,  Wash.  Univ.  51.  Jackson  Johnson  fels,  52  & 53,  M.D,  55;  Jackson 
Johnson  fel,  Oxford,  54-55.  Intern  med,  N.C.  Mem.  Hosp,  Univ.  N.C,  55-56,  fel. 
neurol.  med,  56-57;  asst,  resident  gen,  surg,  Barnes  Hosp,  Wash.  Univ,  59-60,  fel. 
neuroanat,  sch.  med,  60,  asst,  resident  neurosurg.  Barnes  Hosp,  61-62,  res.  fel, 
neuro-pharmacol,  sch.  med,  63,  chief  resident  & instr.  neurosurg,  64,  res.  fel. 
neuro-pharmacol,  65;  asst.  prof.  Neurosuig,  Med.  Sch,  Univ.  Colo.  Denver,  65-68, 
Assoc.  Prof,  68-,  Chmn.  Div.  & Dir.  & Chmn.  Training  Prog,  71-  Attend,  Vet. 
Admin.  Hosp,  Denver,  65-;  consult,  Fitzsimons  Gen.  Hosp,  Aurora,  Colo,  69-  Med. 
C,  U.S.A,  57-59,  Capt.  Am.  Acad.  Neurol;  Asn.  Acad.  Surg;  Am.  Asn.  Neurol.  Surg; 
Int.  Soc.  Neurochem;  Am.  Col.  Surg;  Pan-Pac.  Surg.  Asn;  Cong.  Neurol.  Surg:  Soc. 
Univ.  Surg;  Soc.  Neurol.  Surg.  Experimental  biology  of  brain  tumors.  Address: 
Division  of  Neurosurgery,  University  of  Colorado  Medical  School,  4200  E.  Ninth 
Ave,  Denver,  CO  80220. 


SIMON  KRAMER 

Kramer,  Simon,  M.D.,  Professor  and  Chairman.  Birthdate:  5-22-19,  Chisinau,  Roma- 
nia, U.S.  citizen.  Degrees:  Kings  College  & King’s  Col.  Hosp.  Med.,  1943.  Graduate 
MCRS,  LRCP,  1943.  University  of  London,  MB,  BS,  1943.  Meyerstein  Inst,  of 
Radiotherapy,  Middlesex,  Resident,  1949.  Middlesex  Hospital,  Senior  Registrar, 
Fellow,  1952.  Scientific  field:  Radiotherapy.  Honors:  Past  President— American 
Society  of  Therapeutic  Radiolcgists,  (December,  1969);  Chairman — Committee  for 
Radiation  Therapy  Studies— {National  Cancer  Institute);  Chairman— Radiation 
Therapy  Oncology  Group  (National  Cancer  Institute);  and  Member— Society  of 
Sigma  Xi.  Major  research  interest:  Cancer,  Radiation  Therapy  and  Radiation 
Biology.  Role  in  proposed  project  Principal  Investigator.  Research  support:  Radi- 
ation Therapy  Clinical  & Research  Center  Grant  CA  11602— $1,162,628.  Head  & 
Neck  Cancer  Chemotherapy-Radiotherapy  Clinical  Trial— CA  10542,  $87,540.  Pat- 
terns of  Clinical  & Research  Radiation  Therapy— CA  10797,  $69,640.  Multidisci- 
plinary Cancer  Research  Center  (Planning  Grant)— CA  13116,  $84,090.  Initiation 
and  Development  of  Radiotherapy  Studies  (CRTS)— CA  13212,  $76,589.  Radiation 
Therapy  Oncology  Group— C A 12248— $127,338.  Research  and  professional  experi- 
ence: July  1,  1969— present— Professor  and  Chairman,  Department  of  Radiation 
Therapy  and  Nuclear  Medicine.  April,  1956  to  June  30,  1969— Chief,  Div.  of 
Radiation  Therapy  & Clinical  Radioisotope  Laboratories,  Jefferson  Medical  Col- 
lege and  Hospital.  1960  to  present— Professor  of  Radiology,  Jefferson  Medical 
College.  1959  to  1960 — Clinical  Professor  of  Radiology,  Jefferson  Medical  College. 
1956  to  1958— Associate  Professor  of  Radiology,  Jefferson  Medical  College.  Publi- 
cations: “The  Biomedical  Problem  in  Radiation  Therapy:”  An  Overview  Kramer, 
S.  Presented  at  the  Conference  on  Particle  Accelerators  in  Radiation  Therapy, 
Conference  Proceedings,  pp.  6-10,  Issued  March  1973.  “Combination  Chemothera- 
py-Radiotherapy for  Stage  III  Hodgkin’s  Disease,”  Hoogstraten,  B.;  Holland,  J.  F.; 
Kramer,  S.;  Gfidewell,  O.  J.  The  Archives  of  Internal  Medicine,  Vol.  131,  pp. 
424-428,  Published  March  1973.  “Radiation  Effect  and  Tolerance  of  the  Central 
Nervous  System,”  Kramer,  S.;  Mansfield,  C.  M.,  Frontiers  of  Radiation  Therapy 
and  Oncology,  Vol.  6,  “Radiation  Therapy  and  Chemotherapy  Combination, 
Kramer  S.  Journal  of  American  Medical  Association,  Vol  217,  No.  7,  August  16, 
1971,  “Radioprotective  Properties  of  Dimethyl  Sulfoxide  (DMSO)  Hyperbaric 
Oxygen,”  DeMare,  P.  A.;  Kramer,  S.  Presented  at  the  Annual  Meeting  of  the 


1043 


f 


Radiation  Research  Society*  in  press*  May,  1971.  “Oxygen  Effect  on  the  Produc- 
tion of  Radiation-Induced  Myelitis  in  Rats",  Asbell,  S.  O.;  Kramer,  S.  Radiology, 
Vol.  98,  No.  3,  pp.  678-681,  March,  1971.  “The  Influence  of  Treatment  on  the 
Survival  of  Patients  with  Hepatic  Metastases  Diagnosed  by  Liver  Scanning11, 
Mansfield,  C.  M.;  Kramer,  S.;  Southard,  M.  E.  The  American  Journal  of  Roentgen- 
ology, Radium  Therapy,  and  Nuclear  Medicine.  Vol.  CIX,  No.  4,  August,  1970. 
“Liver  Scanning  in  Patients  with  Suspected  or  Proven  Cancer*',  Lin,  Shu-Ren; 
Mansfield,  C.  M.;  Kramer,  S.;  Southard,  M.  E.  The  American  Journal  of  Roentgen- 
ology, Radium  Therapy  and  Nuclear  Medicine,  Vol.  CVIII,  No.  1,  January,  1970. 
“Prognosis  in  Patients  with  Metastatic  Liver  Disease  Diagnosed  by  Liver  Scan", 
Mansfield,  0.  M.;  Kramer,  S.;  Southard,  M.  E.;  Mandeli,  G.  Radiology,  Vol.  93,  No. 
1,  pp.  77-84,  July;  1969.  “Radiation  Therapy  in  the  Management  of  Brain  Tumors 
in  Children",  Kramer,  S.  The  New  York  Academy  of  Sciences,  Section  of  Biologi- 
cal and  Medical  Sciences,  Vol.  159,  Art.  2,  pp.  571,  1969.  “Tumor  Extent  as  a 
Determining  Factor  in  Radiotherapy  of  Glioblastomas",  Kramer,  S.  Acta  Radiolo- 
gies, Vol.  8,  February  and  April,  1969.  “The  Value  of  Radiation  Therapy  for 
Pituitary  and  Parapituitary  Tumors",  Kramer,  S.  The  Canadian  Medical  Associ- 
ation Journal,  99,  1120-11^7,  December,  1968.  “The  Hazards  of  Therapeutic  Irra- 
diation of  the  Central  Nervous  System”,  Kramer,  S.,  Clinical  Neurosurgery,  Vol. 
15,  1968;  62  other  publications. 

CHARLES  E.  MENGEL 

Mengel,  Charles  E,  b.  Baltimore,  Md,  Nov.  29,  31;  m;  c.  5.  Medicine,  Hematology. 
A.B,  Lafayette  Col,  53;  M.D,  Hopkins,  57.  Inter,  Osier  Ward  Med.  Serv.  Hopkins 
Hosp,  57-58;  asst.  res.  med,  univ.  hosp,  Duke,  58-59;  clin.  assoc,  exp.  pharmacol.  & 
therapeut,  leukemia  serv,  Nat.  Cancer  Inst,  59-61;  chief  res.  & instr.  med,  univ. 
hosp,  Duke  61-62,  assoc,  med,  sr.  staff  & faculty,  med.  center,  & dir.  med.  emer- 
gency room  facilities,  62-65,  organizer  & dir.  med.  ed,  Lincoln  Hosp,  62-65;  assoc, 
prof.  Med.  Ohio  State  Univ.  & dir.  div.  hemat.  & oncol.,  univ.  hosp,  65-70;  PROF. 
Med.  & Chmn.  Dept,  Univ.  Mo-Columbia,  70-  Markle  scholar  acad.  med,  63-68, 
Student  Am.  Med.  Asn.  award.  U.S.P.H.S.,  59-61,  Sr.  Surgeon.  Am.  Fedn.  Clin. 
Res;  Am.  Soc.  Hemat;  Am.  Asn.  Cancer  Res;  N.Y.  Acad.  Sci.  Nonimmune  hemoly- 
tic mechanisms;  abnormalities  of  tryptophan  metabolism;  adult  and  childhood 
leukemia;  medical  education  programs,  particularly  bridging  of  preclinical  and 
clinical  areas,  and  student  and  fellow  research  training.  Address:  Dept,  of  Medi- 
cine, University  of  Missouri-Columbia,  Columbia,  MO  65202. 

ENRICO  MIHICH 

Mihich,  Enrico,  b.  Flume,  Italy,  Jan.  4,  28;  m.  54;  c.  1.  Pharmacology.  M.D.,  Univ. 
Milan,  51.  Instr,  Inst,  Pharmacol,  Univ.  Milan,  51,  asst.  prof.  52,  54-56;  vis.  res. 
fel,  Sloan-Kettering  Inst.  Cancer  Res,  52-54;  sr.  cancer  res.  scientist,  Roswell  Park 
Mem.  Inst,  57-59,  assoc,  cancer  res.  scientist,  59-66,  prin.  cancer  res.  scientist, 
66-71,  Dir.  Dept.  Exp.  Therapeut,  71-;  Chmn.  Prog.  Pharmacol,  Roswell  Park  Div. 
Grad.  Sch.  State  Univ,  N.Y.  Buffalo,  69-,  Prof.  Biochem.  Pharmacol,  68-,  assoc, 
prof,  63-68.  Dir.  lab.  pharmacol,  Valeas  Pharmaceut.  Indust,  Italy,  54-56;  docent 
pharmacol,  Univ.  Milan,  62.  AAAS;  Am.  Soc.  Pharmacol.  & Exp.  Therapeut;  Soc. 
Exp.  Biol.  & Med;  Am.  Asn.  Cancer  Res;  N.Y.  Acad.  Sci,  General  and  pre-clinical 
pharmacology;  cancer  biology  and  experimental  therapy.  Address:  Dept,  of  Experi- 
mental Therapeutics,  Roswell  Park  Memorial  Institute,  666  Elm  St,  Buffalo,  NY 
14203. 

Source:  American  Men  and  Women  of  Science;  12th  Edition,  Volume  4. 

WILLIAM  L.  NYHAN 

Nyhan,  William  L(eo),  b.  Bostpn,  Mass,  Mar.  13,  26;  m.  48;  c.  3.  Pediatrics,  Biochem- 
istry, M.D.  Columbia,  49;  M.S.  Illinois,  56,  Ph.D.  (pharmacol),  58,  Fel.  Nat.  Found., 
55-58;  asst.  prof,  pediat,  sch.  med,  Hopkins,  58-61,  assoc,  prof,  61-63;  prof,  pediat. 
& biochem.  & chmn.  dept,  pediat,  Miami  (Fla),  63-69;  Prof.  Pediat.  & Chmn.  Dept, 
Sch.  Med,  Univ.  Calif,  San  Diego,  69-  Am.  Cancer  Soc,  faculty  res.  assoc.  61-63, 
U.S.N,  44-46;  U.S.A,  51-53,  AAAS;  Am.  Chem.  Soc;  Soc.  Pediat.  Res;  Am.  Asn. 
Cancer  Res;  Am.  Pediat.  Soc;  Am.  Soc.  Pharmacol.  & Exp.  Therapeut;  Am.  Fedn. 
Clin.  Res.  Amino  acid  metabolism;  biochemical  genetics;  metabolism  of  tumors; 
developmental  pharmacology.  Address:  Dept,  of  Pediatrics,  University  of  Califor- 
nia San  Diego  School  of  Medicine,  4046  Basic  Science  Bldg,  La  Jolla,  CA  92037. 
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MILDRED  E.  PHILLIPS 

Phillips,  Dr.  Mildred  E,  b.  New  York,  N.Y.,  May  21,  28.  Medicine,  Pathology.  B.A., 
Hunter  Col.,  46;  M.D.,  Howard,  60.  Intern.,  King's  County  Hosp.,  Brooklyn,  N.Y., 
60-62;  res.  path.,  Mt.  Sinai  Hosp.,  New  York,  52-54;  fel.  & res.  asst.  surg.  path., 
Presby.  Hosp.,  54-55;  instr.  Path.,  State  Univ.,  N.Y.  Downstate  Med.  Center, 
55-56;  fel.,  postgrad,  med.  sch.,  London  A London  Hosp.,  56-57;  Instr.,  Med. 
Center,  N.Y.  Univ.,  57-58,  Asst. 

LYLE  L SENSBNBRENNER 

Lyle  L.  Sensenbrenner,  M.D.  Date  and  place  of  birth:  October  8,  1932;  L’Anse, 
Michigan.  Education:  Marouette  University,  Milwaukee,  Wisconsin  A.B.,  1953. 
University  of  Michigan  Scnool  of  Medicine,  M.D.,  1957.  Philadelphia  General 
Hospital,  Philadelphia,  Pa.  Intern.,  1957-58.  Senior  Asst.  Surgeon  U.S.  Public 
Health  ServicerNIH,  1959.  Fellow  in  Medicine,  The  Johns  Hopkins  University, 
School  of  Med.,  1961-63.  Research  and  professional  experience:  Physician,  The 
Johns  Hopkins  Hospital,  1964.  Physician,  Medical  Clinic  (Growth),  The  Johns 
Hopkins,  1964-65.  Instructor  in  Medicine,  1964-66.  Physician  in  Outpatient  De- 
partment, The  Johns  Hopkins  Hospital,  1965.  Assistant  Professor  or  Medicine, 
Johns  Hopkins,  1966-72.  Associate  Professor  of  Medicine,  Johns  Hopkins,  1972, 
Associate  Professor  of  Oncology,  Johns  Hopkins  University  School  of  Medicine, 
1973.  Source:  Grant  Application.  Present  address:  Assistant  Physician-in-Chief, 
Department  of  Medicine,  Johns  Hopkins  Medical  Oncology  Unit  (B-2  S),  Balti- 
more City  Hospital,  Baltimore,  Md.  21224. 

JESSE  L.  STEIN  FELD 

Steinfeld,  Jesse  Ueonard),  b.  West  Aliquippa,  Pa.,  Jan.  6,  27;  m.  53;  c.  3.  Cancer, 
Public  Health  Administration.  B.S.  Pittsburgh,  45;  M.D.  Western  Reserve,  49;  hon. 
LL.D.,  Gannor  Col.,  72.  Instr.  med.  California,  52-54,  Atomic  Energy  Comm,  fel., 
52-53;  instr.  George  Washington,  54-58;  asst.  dir.  blood  hosp.,  City  of  Hope, 
Duarte,  Calif.,  58-59;  asst.  prof.  rhed.  sch.  med.,  Univ.  South.  Calif.,  59-63,  assoc, 
prof.  63-67,  prof.  67-68,  chmn.  interdept.  cancer  res.  comt.  60-66,  chmn.  radioiso- 
tope comt.  60-66,  cancer  coord.  66-68;  assoc,  dir.  prog.  Nat.  Cancer  Inst.  68-69; 
dep.  asst.  secy,  health  & sci.  affairs,  Dept.  Health,  Educ.  & Welfare,  69-72; 
Surgeon  Gen.,  U.S.  Pub.  Health  Serv.  69-  Clin,  investr.  Nat.  Cancer  Inst.,  54-58, 
mem.  Krebiozen  rev.  comt  63-,  clin.  studies  panel,  64-66,  consult  66-,  mem. 
chemother.  adv.  comt.,  67,  cancer  spec.  prog.  adv.  comt.,  67;  consult,  Vet.  Admin. 
Hosp.,  Long  Beach,  Caiif.,  59-;  City  of  Hope  Med.  Ctr.,  60—;  Kern  County  Gen. 
Hosp.,  Bakersfield,  64-:  mem.  Calif  State  Cancer  Adv.  Coun.,  61-,  Dipl.  Am  Bd. 
Internal  Med.,  58.  U.S.P.H.S.,  51,  52-58,  Surg.  Soc.  Nuclear  Med.;  Am.  Asn. 
Cancer  Res.;  Am.  Med.  Asn.:  fel.  Am.  Col.  Physicians;  Am.  Fedn.  Clin.  Res.;  Am. 
Soc.  Hemat;  Am.  Soc.  Clin.  Oncol,  (pres.,  71);  Asn.  Mil.  Surg.  U.S.  (pres,  elect.,  72); 
N.Y.  Acad.  Sci.;  Int.  Soc.  Hemat.  Cancer  chemotherapy;  hematology.  Address: 
Office  of  the  Surgeon  General,  U.S.  Public  Health  Service,  Washington,  D.C. 
20201. 


RAINER  STORB 

Storb,  Rainer  b,  Essen,  Fed.  Rep.  of  Germany,  35;  Univ.  Munich,  57;  Univ.  Freiburg, 
Rep.  of  Germany,  60;  12/60  Essen,  Fed.  Rep.  Germany,  61;  Internal.  Med.  Munich, 
63;  NATO  Sci.  fellow,  Paris,  France,  65;  NATO  Sci.  Fellow,  Centre  Natl.  Transfu- 
sion Sanguine,  France,  68;  present  University  of  Washington,  Seattle,  address 
Prof,  of  Med.  Head,  Division  of  Oncology,  Fred  Hutchinson  Cancer  Research 
Center,  Seattle,  Washington  98104. 

CHARLES  W.  TODD 

Todd,  CXharles)  W(yvil),  b.  Hutchinson,  Minn.,  Feb.  3,  18;  m.  53;  c.  3.  Biochemistry, 
B.A.,  Minnesota,  50;  Ph.  D.  (chem.),  Rochester,  43.  Asst.  Rochester,  40-43;  res. 
chemist,  exp.  sta.  E.I.  du  Pont  de  Nemours  & Co.,  43-51,  res.  supvr.,  51-60; 
Guggenheim  fel.,  61;  Nat.  Sci.  Found,  fel.,  Pasteur  Inst.,  62-63;  vis.  lectr.  biochem. 
div.,  Illinois,  63-66;  sr.  res.  scientist,  dept,  biol.,  City  of  Hope  Nat.  Med.  Ctr., 
67-71.  Dir.  Dept.  Immunol.,  71-,  Immunology.  Address:  Dept,  of  Immunology,  City 
of  Hope  National  Medical  Center,  Duarte,  Calif.  91010. 

Source:  American  Men  and  Women  of  Science  12th  Edition— Vol.  6. 

HUBERT  RODNEY  WITHERS 

Withers,  Hubert  Rodney,  b.  Stanthorpe,  Australia,  Sept.  21,  32;  m.  50.  c.  1.  Radiobio- 
logy, Radiotherapy.  M.B.B.S.,  Univ.  Queensland,  54.  Univ.  Queensland  Gaggun  fel. 
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Univ.  London,  63-65,  Ph.  D.  (path.),  65.  Intern,  med.  Royal  Brisbane  Hosp.,  Aus- 
tralia, 57;  registr.  radiother.,  Queensland  Radium  Inst.,  58;  path.  Royal  Brisbane 
Hoep.,  58-62;  Univ.  Queensland  Gaggun  fel.  radiopath.  Gray  Laos,  63-65;  vis.  res. 
fel.  radiobiol.  Nat.  Cancer  Inst.  Md.766-68;  assoc,  prof.  Exp.  Radiother.  Univ.  Tex., 
M.D.  Anderson  Hosp.  & Tumor  Inst.,  Houston,  68-71.  Prof.  71-,  Nat  Cancer  Inst. 
Res.  Grant,  69-.  Mem.  comt.  cellular  radiation  biol.,  Los  Alamos  Mem.  Physics 
Facility,  76-;  comn.  hazards  californium.  Atomic  Energy  Comn.,  76-;  radiation 
study  seer.  Nat.  Cancer  Inst.,  71-.  Dipl.  Col.  Radiol.  Australasia,  61.  Col.  Radiol. 
Australasia:  Ara.  Soc.  Therapeut.  Radiol.;  Brit.  Inst.  Radiol.;  Am.  Med.  Asn.; 
Radiation  Res.  Soc.;  Brit.  Asn.  Radiation  Res.  Response  of  normal  tissues  to 
radiation.  Address:  Room  RI-228.  Section  of  Experimental  Radiotherapy,  Univer- 
sity of  Texas  M.D.  Anderson  Hospital  & Tumor  Institute,  6723  Bertner  Dr., 
Houston,  Tex.  77625. 

Mr.  Rogers.  Genetics  and  statistics? 

Dr.  Joftes.  I am  sorry.  It  is  human  population  genetics.  There  is 
a misplaced  comma  there,  I believe,  and  statistics. 

Mr.  Rogers.  Because  he  was  the  one,  evidently,  who  said  that 
these  people  did  not  know  the  difference  between  in  utero  or 
before,  even  though  the  paper  was  published. 

Dr.  Joftes.  I assume  that  the  committee  was  aware  that  the  site 
visit  took  a day  and  a half,  and  that  the  staff  of  the  Roswell  Park 
Memorial  Institute  presented  to  these  people  over  the  day  and  a 
half,  and  that  there  was  a great  deal  of  discussion  on  specific 
issues.  And  these  evaluations  which  you  have  before  you  in  the 
summary  statement  are  the  results  of  those  discussions. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes. 

Mr.  Carter.  Who  made  the  statement  that  someone  did  not 
know  the  meaning  of  in  utero?  Did  you  say  that  someone  on  Dr. 
Bross’  staff  did  not  know  the  meaning  of  in  utero? 

Dr.  Joftes.  No,  sir.  The  statement  was  that  they  were  not  differ- 
entiating between  irradiation  of  the  parents  and  the  irradiation  of 
the  fetus  in  utero. 

Mr.  Carter.  They  were  not  making  the  differentiation? 

Dr.  Joftes.  Yes,  sir. 

Mr.  Carter.  OK. 

Dr.  Joftes.  We  are  quite  certain  they  do  know  the  difference,  but 
in  the  discussions,  they  were  not  making  these  differentiations. 

Mr.  Carter.  I do  not  think  that  there  would  be  anyone  in  any  of 
these  fields  who  would  not  know  the  meaning  of  the  term.  Of 
course,  it  is  possible  that  there  would  not  be  a differentiation 
made. 

Are  there  any  alternative  routes  to  funding  a research  project 
which  has  been  denied  funding  through  the  normal  peer  review 
process? 

Dr.  Joftes.  There  are  at  least  two.  One  is  that  Dr.  Bross  was 
invited  to  take  cognizance  of  the  summary  statement,  revise  his 
application  and  reapply.  That  is  on  route.  He  apparently  feels  that 
that  is  futile,  because  he  will  go  back  to  the  same  committee  for 
review. 

Another  way  would  be  for  him  to  devide  the  scope  of  the  study 
into  several  studies  and  to  come  in  through  what  we  refer  to  as  the 
RO-1  route,  that  is  the  regular  application  route,  in  which  case  his 
applications  would  go  to  an  entirely  different  review  body  from 
ours.  Another  route  would  have  been  for  him  to  have  rebutted 
directly  to  us  on  matters  of  substance,  pertaining  to  the  review. 
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Had  we  found  any  cause  for  error— and  we  have  done  this  in  the 
past  and,  in  fact,  we  are  currently  engaged  in  doing  so — had  he 
rebutted  this  in  a substantive  way,  we  could  have  arranged  for 
another  review  either  through  the  same  group  or,  in  this  instance, 
perhaps  through  the  use  of  a totally  aa  hoc  committee,  without 
reference  to  either  the  current  site  visit  team  or  the  parent  com- 
mittee which  ordinarily  would  be  responsible  for  this. 

Mr.  Carter.  What  is  the  so-called  unique  resources  grant? 

Dr.  Joftes.  I am  sorry.  I do  not  recognize  that. 

Mr.  Carter.  You  do  not  know  about  that? 

Dr.  Joftes.  No,  sir. 

Mr.  Carter.  Do  you  know  how  grants  are  awarded  under  this 
procedure? 

Does  anyone  in  your  group  know  about  the  unique  resources 
grant? 

Dr.  Upton.  Dr.  Carter,  I have  not  heard  that  term  before.  I am 
sorry. 

Does  anyone  on  the  staff  know  that? 

Mr.  Carter.  Dr.  Bross  has  mentioned  the  unique  resources 
grants  in  previous  discussions.  J might  ask  him  if  he  would  describe 
them. 

Dr.  Bross.  I believe  it  is  contracts,  sir. 

Mr.  Carter.  Sir? 

Dr.  Bross.  I believe  it  is  contract,  rather  than  grant.  It  is  unique 
resources  contract. 

Mr.  Carter.  Unique  resources  contract? 

Dr.  Bross.  As  I understand  it,  it  is  sometimes  given  to  programs 
where  the  resources  of  that  particular  group  are  unique  in  the 
country,  or  that  sort  of  thing.  It  is  not  competitive. 

Mr.  Carter.  Yes,  sir.  And  the  NCI  handles  these  unique  re- 
sources contract  grants? 

Dr.  Upton.  There  are  contracts  awarded  to  contractors  because 
they  have  unique  capabilities,  that  is  correct.  It  is  my  understand- 
ing that,  in  every  such  instance,  it  is  necessary  to  peer  review,  that 
the  award  is  not  made  without  peer  review. 

But  the  justification  for  the  award  involves  a determination  that 
the  recipient  does,  in  fact,  have  unique  capability  and  can  be 
excused  on  that  basis  from  standard  competitive  procedure. 

Mr.  Carter.  They  are  not  subject  to  standard  competitive  proce- 
dures. Is  that  correct? 

Dr.  Upton.  That  is  my  understanding,  Dr.  Carter.  I may  stand  to 
be  corrected.  I am  new  at  this,  as  you  know. 

Mr.  Carter.  So,  these  are  called  unique  resources  contracts. 

Dr.  Upton.  Contracts,  yes. 

Mr.  Carter.  Contracts. 

Dr.  Upton.  Yes,  sir. 

Mr.  Carter.  Thank  you  very  kindly. 

Mr.  Rogers.  Incidentally,  Dr.  Carter  had  requested  you  to  submit 
for  the  record  the  total  amount  of  the  annual  budget  for  research 
for  low-level  ionizing  radiation  health  effects.  Would  you  also  pro- 
vide a breakdown  of  this  expenditure  for  the  record,  describing  the 
project,  its  principal  investigator,  the  institution  with  which  he  or 
she  is  affiliated,  and  the  total  annual  budget? 

Dr.  Upton.  Yes,  sir. 

[The  following  information  was  received  for  the  record:] 


38-191  0 


NATIONAL  CANCER  INSTITUTE 
LOW-LEVEL  RADIATION  GRANTS 


INSTITUTION/GRANT  No. 

TITLE 

PRINCIPAL  INVESTIGATOR 

AMOUNT 

Case  Western  Reserve  University 
R01  CA15901-04 

Mutants  and  Altered  Radioresponse 
of  cells  and  tumors 

Earle  C.  Gregg 

$191,248 

Colorado  State  University 
R01  CA18023-03 

Dose  and  Time  Factors  in 
Cellular  Radiosensitivity 

Joel  S.  Bedford 

102.852 

Columbia  University 
R01  CA12536-07 

Effects  of  Small  Doses  of 
Ionizing  Radiation 

Harold  H.  Rossi 

343,084 

George  Washington  University 
R01  CA19383-02 

Increased  Sensitivity  of 
Radiopharmaceuticals 

Richard  C.  Reba 

35,790 

Harvard  University 
R01  CA10941-10 

Proliferation  and  Differen- 
tiation of  Stem  Cells 

Samuel  Heilman 

114,389 

Harvard  University 
R01  CA15523-04 

Therapeutice/Toxic  Action  of 
Election-Emitting  Nuclides 

S.  James  Adelstein 

65,148 

Massachussetts  General  Hospital 
R01  CA19622-02 

Low-dose  Screening  techniques 
for  mammography 

Lester  Kalisher 

48,107 

Medical  University  of 
South  Carolina 
R01  CA18205-02 

Radiosensitization  by  Specific 
DNA  Repair  Control 

Robert  C.  Johnson 

28,563 

Memorial  Hospital  for 
Cancer-Allied  Diseases 
R18  CA18309-01 

f Digital  Computerized 

Mammographic  Enhancement 

Robert  L.  Kirch 

70,055 

National  Council  on  Radiation 
Protection  and  Measurements 

Radiation  Protection  and 
Measurements 

W . Roger  Ney 

45,000 

St.  Vincent's  Hospital  and 
Medical  Center 
R01  CA17582-03 

X-ray  Dose  Rate  Effects  on 
Cell  Kinetics 

George  Schwarz 

52,707 

Sloan  Kettering  Institute 
for  Cancer  Research 
R01  CA18153-03 

Cancer  Studies  with  New 
Radioactive  Scanning  Compounds 

John  S.  Laughlin 

163,811 
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INSTITUTION/GRANT  No. 

TITLE 

PRINCIPAL  INVESTIGATOR 

AMOUNT 

Stanford  Research  Institute 

International 

R01  CA16543-01 

Investigation  of  Charge 
Transfer  Electro-Radiography 

Ivor  Brodie 

$ 74,647 

Thomas  Jefferson  University 
R01  CA19787-02 

Low  Dose  Breast  Electron 
Radiography  (Ionography) 

Gary  S.  Shaber 

248,757 

Tufts  University 
R01  CA16683-03 

Radiation  Effects  on 
Established  Tumor  Immunity 

Jan  Vaage 

50,382 

University  of  California  (JBerkeley) 
R01  CA14310-05 

In  Vitro  Study  of  Mammalian 
Cells  Deunaged  by  Tritium 

Henry  J.  Burki 

56,587 

University  of  Illinois 
(Urbana-Champaign ) 

R01  CA13779-05 

Split  Dose  Repair- 
Dividing  vs.  Postmitotic 
Cells 

Howard  S.  Ducoff 

36,152 

University  of  Rochester 
R01  CA  21452-01 

Screening  for  Neoplasms  in 
Irradiated  Populations 

Louis  H.  Hempelmann 

45,196 

University  of  Texas  System 
Cancer  Center 
RIO  CA  10953-10 

Radiological  Physics  Centers 

Robert  J.  Shalek 

312,900 

University  of  Texas  System 
Cancer  Center 
R01  CA11138-10 

The  Radiobiology  of  Normal 
Issues 

H.  Rodney  Withers 

91,980 

University  of  Texas  System 
Cancer  Center 
R01  CA19976-02 

Radiomammography  with  less  than 
150  MR  per  exposure 

Alfonso  Zermeno 

86,594 
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University  of  Washington 
R01  CA15844-03 

University  of  Wisconsin 
R01  CA13881-06 

Wright  State  University 
R01  CA16477-03 


TITLE 


PRINCIPAL  INVESTIGATOR 


AMOUNT 


Residual  Postnatal  Injury  Gerald  M.  Christensen  $ 56.807 

from  Prenatal  x-irradiation 

Radiation  Iii  Vitro  and  Mammary  Kelly  H.  Clifton  126,535 

Cell  Survival  and  Neoplasia 

Effects  of  Radiation  on  Human  George  J.  Kantor  31,261 

Cells  Cultured  In  Vitro 


i 
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National  Cancer  Institute 


Low-level  Radiation  Contracts 


INSTITUTION/CONTRACT  NO. 

TITLE 

PRINCIPAL  INVESTIGATOR 

AMOUNT 

Allegheny  General  Hospital 
CN45148 

Cancer  Control  Radiologic 
Physics  Centers 

P.  N.  Shrivastava 

$152,048 

Alton  Oschner  Medical  Foundation 
CP65764 

Influence  of  Irradiation  on 
Carcinogenesis 

Albert  Segaloff 

180,357 

American  Association  of  Physicists 
in  Medicine 
CN45162 

Cancer  Control  Radiol.  Physics 
Center  Coordinating  Committee 

Mary  Louise  Meurk 

104,029 

Children's  Hospital  of  Philadelphia 
CP65803 

Study  Oncogenesis  and  Late 
Effects  of  Cancer  Therapy 

Giulio  J.  D'Angio 

125,998 ' 

Department  of  Energy 
CP70504 

In-vivo  Radiation  Activation  of 
Endogenous  Sarcoma  Virus  Genome 

Emerson  W.  Chan 

216,238 

Department  of  Energy 
CP60219 

Influence  of  Repeated  Low  Dose 
Irradiation  on  Mammary  Gland 
Carcinogenesis  in  Estrogenized 
Rats 

Claire  J.  Shellabarger 

187,400 

Department  of  Energy 
CP30213 

Neutron-Hormone  Co-carcino- 
genicity 

Claire  J.  Shellabarger 

Extended  without 
funds 

Food  and  Drug  Administration 
CN70602 

Mammography  Quality  Assurance 
Program 

ROnald  G.  Jans 

150,000 

Food  and  Drug  Administration 
CP70506 

Follow-up  Studies  in  Cancer: 
Childhood  Exposure  to  131-Iodine 
Thyroid  Uptake  Tests 

Frank  E.  Lundin 

100,000 

Harvard  University 
CP33273 

Study  of  Respiratory  Carcino- 
genesis 

John  B.  Little 

126,143 

Mayo  Foundation 
CN75379 

Working  Group  for  the  Review 
of  BCDDP's 

Oliver  H.  Beahrs 

220,340 
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INSTITUTION/CONTRACT  NO- 

TITLE 

PRINCIPAL  INVESTIGATOR 

AMOUNT 

Memorial  Hospital  for  Cancer-Allied 
Diseases 
CN45057 

Cancer  Control  Radiologic 
Physics  Centers 

John  S.  Laughlin 

$258,854 

National  Academy  of  Sciences 
CP53573 

Epidemiological  Studies 

Seymour  Jablon 

91,945 

National  Academy  of  Sciences 
CP61003 

Epidemiologic  Research  on  Cancer 

Leroy  R.  Allen 

143,000 

National  Bureau  of  Standards 
CB60308 

Development  of  U.S.  Radiation 
Therapy  of  an  Effective  System 
to  Assure  Accurate  Dosimetry 
Traceable  to  NBS  Standards 

Robert  Loevinger 

130,000 

Netherlands  Central  Organization  TNO 
CP33330 

Study  of  Interaction  of  Hormones 

Johannes  J.  Brocrse 

172,738 

Temple  University 
CP43271 

Study  of  Induced  Cancer  of  the 
Skin 

P.  D.  Forbes 

234,469 

University  of  Colorado  Medical  Center 
CN45160 

Cancer  Control  Radiologic 
Physics  Centers 

William  R.  Hendee 

112,094 

University  of  Minnesota  t 
CP61033 

Courses  on  Principles  of  Bio-  , 
hazard  and  Injury  Control 

Donald  Vesley 

95,428 

University  of  Texas  System  Cancer  Center 
CN45150 

Cancer  Control  Radiologic 
Physics  Centers 

Robert  S.  Shalek 

62,095 

University  of  Washington 
CN45158 

Cancer  Control  Radiologic" 
Physics  Centers 

Peter  Woo ton 

28,768 

University  of  Wisconsin 
CN451S2 

Cancer  Control  Radiologic 
Physics  Centers 

John  R.  Cameron 

50,277 
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Mr.  Rogers.  Now,  what  happens  with  this  material,  the  research 
to  date  on  these  13  million  people,  if  a grant  is  not  given?  Is  it  just 
wasted? 

Dr.  Upton.  Well,  as  I said,  Mr.  Chairman,  I am  distressed  that 
Dr.  Bross  has  not  seen  fit  either  to  rebut  the  unanimous  disapprov- 
al by  the  review  committee,  allow  us  an  opportunity  to  examine 
the  validity  of  an  appeal  process,  or  to  reapply  through  some  other 
rubric,  as  Dr.  Joftes  has  indicated. 

I,  myself,  would  like  to  see  the  material  that  Dr.  Bross  has  so 
capably  assembled  receive  the  continued  study  I think  it  deserves.  I 
am  limited  as  Director  of  the  Institute.  We  have  regulations  calling 
for  a peer  review  process,  which  I think  generally  works  effective- 
ly, limits  our  ability  simply  to  award  funds  on  the  basis  of  a 
personal  judgment. 

Mr.  Rogers.  I understand.  But,  I had  understood  that  you  used  a 
different  peer  review  group.  Is  that  true? 

Dr.  Upton.  Dr.  Joftes? 

Dr.  Joftes.  I think  there  is  a misapprehension  here,  Mr.  Chair- 
man. Originally,  Dr.  Bross’  research  was  under  the  aegis  of  our 
epidemiology  program,  which  was  headed  by  Dr.  Mordecai  Gordon. 
Dr.  Gordon  eventually  was  reassigned  from  the  epidemiology  pro- 
gram to  be  my  predecessor  as  the  Chief  of  the  Review  Branch. 

Dr.  Bross’  first  renewal  application,  which  was  renewed  and 
funded,  was  therefore  done  under  the  aegis  of  the  Review  Branch 
by  Dr.  Gordon  in  his  new  capacity,  and  I think  it  is  a natural 
assumption  on  the  part  of  Dr.  Bross  that  somehow  we  have  now 
changed  procedures  and  that  the  Program  Director  for  Epidemi- 
ology would  be  in  charge  of  this  review.  This  has  never  been  our 
procedure. 

The  procedures  which  we  are  using  have  been  in  place  at  least 
since  I have  been  doing  this  work,  which  is  since  August  1976,  and 
if  you  would  like,  I can  quickly  lay  out  for  you  how  the  decisions 
are  made  as  to  which  committee  and  which  group  will  be  responsi- 
ble for  the  review  of  an  application.  

Mr.  Rogers.  Well,  I think  you  might  restrict  it  to  that. 

Dr.  Joftes.  All  right,  sir. 

The  application  comes  in.  The  NIH  Division  of  Research  Grants 
makes  two  decisions:  One,  what  institute  at  NIH  shall  be  responsi- 
ble for  the  administration  of  the  application;  two,  what  review  body 
shall  be  responsible  for  the  review  of  it. 

In  the  case  of  program  projects,  nearly  all  of  the  institutes  have 
their  own  review  bodies  for  the  purpose  of  reviewing  program 
projects,  as  does  the  Cancer  Institute.  The  application  in  this  case 
was  simply  forwarded  to  the  Cancer  Institute  to  our  referral  offi- 
cer, who  at  that  time  was  myself  because  I did  not  have  a referral 
officer,  and  I made  the  determination  that  since  it  was  epidemi- 
ological and  a program  project  that  it  would  be  reviewed  by  the 
Clincial  Program  Project  Review  Committee. 

I have  no  program  responsibility  for  this  application.  There  is  a 
program  director  who  is  responsbile  for  that.  My  job  is  to  insure 
that  the  application  receives  a thorough,  objective  and  scientifically 
rigorous  review,  and  I believe  I have  done  that. 

Mr.  Rogers.  Is  Dr.  Copely  program  director  for  epidemiology? 

Dr.  Joftes.  Yes,  she  is,  sir. 
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Mr.  Rogers.  Is  she  here? 

Dr.  Upton.  She  is  not  present. 

Mr.  Rogers.  She  is  not? 

Dr.  Upton.  No,  sir. 

Mr.  Rogers.  What  did  she  have  to  do  with  this?  Anything? 

Dr.  Joftes.  This  being  a review  matter,  we  thought  it  best  that  I 
appear  rather  than  she. 

Mr.  Rogers.  That  was  not  my  question.  I said  what  did  she  have 
to  do  with  this? 

Dr.  Joptes.  Oh,  I am  sorry.  She  is  responsible  for  the  scientific 
administration  of  the  application.  She  is  the  person  that  Dr.  Bross 
would  turn  to  for  advice  about  Cancer  Institute  policy  if  he  needed 
to — as  in  a couple  of  instances  he  did — he  wanted  to  rebudget  or  he 
wanted  some  advice  on  how  to  prepare  his  application,  that  sort  of 
information  would  be  forthcoming  from  her. 

Mr.  Rogers.  You  are  telling  me,  then,  that  all  epidemiology 
programs  are  reviewed  by  the  clincial  peer  review  group  that  re- 
viewed this  one? 

Dr.  Joftes.  If  they  are  program  projects  and  assigned  to  the 
Cancer  Institute,  yes,  sir. 

Mr.  Rogers.  It  is  all  by  the  same  peer  review  group? 

Dr.  Joftes.  With  different  site  visiting  teams,  but  the  parent 
committee  would  be  the  same,  yes,  sir. 

Mr.  Rogers.  And  how  often  does  that  group  change? 

Dr.  Joftes.  Twenty-five  percent  of  the  membership  changes 
every  year. 

Mr.  Rogers.  How  much? 

Dr.  Joftes.  Twenty-five  percent. 

We  are  constrainted  in  the  types  of  people  who  are  nominated 
and  appointed  to  that  committee  by  the  types  of  research  that  we 
receive  to  review.  We  do  not  receive  so  many  epidemiology  applica- 
tions that  it  is  reasonable  to  have  a resident  epidemiologist  on  the 
committee,  although  we  would  like  to  have  one.  At  the  moment,  we 
do  not. 

Dr.  Greenhouse  who  was  the  chairman  of  this  site  visit  team  and 
was  a committee  member,  has  resigned  because  of  the  press  of 
other  duties. 

Mr.  Rogers.  And  you  had  Dr.  Barron  who  was,  what,  from  the 
College  of  Physicians  and  Surgeons? 

Dr.  Joftes.  Yes,  sir. 

Each  individual  was  selected  because  the  executive  secretary 
believed  that  that  individual  would  provide  expertise  to  the  review. 
In  this  instance,  Dr.  Barron  is  an  obstetrician  and  gynecologist. 

There  was  a project  in  this  program  project  on  breast  cancer,  the 
hormonal  relationship  to  breast  cancer  induction.  He  also  has  a 
Ph.  D.  in  statistics. 

Mr.  Rogers.  How  about  Dr.  Wolff  Kirsch? 

Dr.  Joftes.  Sir? 

Mr.  Rogers.  Dr.  Wolff  Kirsch? 

Dr.  Joftes.  Wolff  Kirsch  is  a consultant  member  to  the  commit- 
tee. We  attempt,  whenever  possible,  to  have  at  least  two  committee 
members  present  at  the  site  visit.  This  gives  a more  rounded  view 
to  the  parent  committee  when  there  are  two  people  to  report  on 
what  happened  than  were  there  is  only  one  and  also  on  the  odd 


1054 


occasion  where  the  chairman  may  become  ill,  or  stopped  by 
weather,  or  grounded  by  plane  flight  problems,  that  someone  will 
be  there  from  the  parent  committee. 

Mr.  Rogers.  And  Mr.  Seymour  Jablon? 

Dr.  Joftes.  Yes,  sir. 

Mr.  Rogers.  Is  that  a Mr.  or  a Dr.? 

Dr.  Joftes.  He  has  a master’s  degree  and  he  is  a very  highly 
regarded  statistician,  sir,  and  I believe  he  is  present. 

Mr.  Rogers.  You  were  with  us  before,  I believe,  were  you  not? 

Mr.  Jablon.  Yes,  sir. 

Mr.  Rogers.  Had  you  ever  worked  for  the  Atomic  Energy  Com- 
mission or  ERDA  or  DOE? 

Mr.  Jablon.  I have  never  worked  directly  for  them.  I had  a 
contract  for  some  time  with  the  NIH,  working  on  a contract  which 
was  funded  by  NIH. 

Mr.  Rogers.  Thank  you. 

Dr.  Marvin  Kirschner? 

Dr.  Joftes.  He  is  an  endocrinologist  and  specialist  in  internal 
medicine.  Again,  this  would  bear  on  the  breast  cancer  induction 
work. 

Mr.  Rogers.  And  Dr.  Herman  Libshite? 

Dr.  Joftes.  He  is  a diagnostic  radiologist  and  he  was  there  be- 
cause of  the  radiation  aspects  of  the  research. 

Mr.  Rogers.  I think  you  told  me  about  Dr.  Sing. 

Dr.  Joftes.  Yes,  sir.  Human  population  genetics  and  statistics. 

Mr.  Rogers.  And  Dr.  Robert  Spirtar? 

Dr.  Joftes.  He  is  a doctor  of  public  health  in  the  illness  effects 
section  of  the  surveillance  branch  of  the  National  Institute  for 
Occupational  Safety  and  Health,  and  I believe,  also  a statistician 
and  epidemiologist. 

Mr.  Rogers.  And  Dr.  Philip  Cole? 

Dr.  Joftes.  Dr.  Philip  Cole  is  a very  well-known  cancer  epidemi- 
ologist. 

Mr.  Rogers.  Dr.  Bross,  may  I ask  if  you  were  adequately  in- 
formed of  how  you  might  appeal  this  turndown  and  what  actions,  if 
any,  you  have  taken? 

Dr.  Bross.  My  contacts  with  the  National  Cancer  Institute  in  this 
entire  incident  have  been  through  Dr.  Coply.  She  is  my  grants 
manager,  she  is  very  helpful,  and  frankly,  if  it  had  been  under  her 
jurisdiction,  we  would  not  have  had  this  situation.  But  I did,  after 
the  review  came  back  and  we  were  cut  off— or  we  were  not  re- 
newed— attempt  to  talk  to  her  about  this,  and  I indicated  at  that 
time — and  I would  presume  that  she  would  communicate  this  to 
Dr.  Joftes,  but  perhaps  that  is  not  true,  that  I did  not  want  to  go 
through  the  mill  again  with  the  same  group  and  get  the  same 
results,  because  this  really  takes  a lot  of  time  and  effort  to  bring 
the  staff  up,  and  I did  not  want  to  spend  all  my  time  in  grantsman- 
ship. 

I asked  her  if  there  were  alternative  routes  that  I could  take  to 
avoid  this,  because  I just— I could  not  even  seriously  consider  at 
that  point  bringing  my  staff  back  for  this,  because  they  were 
terribly  upset  by  what  had  happened. 

However,  I did  not  get  any  particular  response  to  this  other 
than,  “Well,  you  will  nave  to  go  through  the  regular  arrange- 
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ments.”  That  would  mean  going  back  to  the  same  review  group 
that  we  had  gone  to  before.  So  I felt  that  certainly  I communicated 
my  dissatisfaction  with  the  way  the  results  had  come  out — I do  not 
think  I made  any  secret  of  that  at  any  time.  I am  a little  surprised 
that  anybody  would  be  surprised  that  I was  unhappy,  since  I think 
I went  quite  public  on  this. 

I did  not  get,  as  I said,  alternative  suggestions  that  I felt  could 
keep  this  study  alive. 

Mr.  Rogers.  Is  it  a normal  process  to  turn  down  projects  if  junior 
researchers,  they  feel,  are  not  competent,  or  is  the  grant  and 
approval  given  to  the  principal  investigator,  as  his  responsibility. 

Dr.  Joftes.  In  this  instance,  sir,  we're  dealing  with  a program 
project,  which  is  expected  to  be  a group  of  fairly  coequal  investiga- 
tors working  together  so  that  they  may  facilitate  each  other’s 
research  in  a way  that  the  whole  will  add  up  to  more  than  the 
value  of  the  parts  alone. 

In  the  instance  of  this  application,  the  reviewers  felt  that  this 
certainly  was  not  the  case,  tnat  Dr.  Bross  was  the  be-all  and  end-all 
of  this  application,  and  although  the  statement  is  not  clearly  made 
here,  this  is  more  a characteristic  of  a regular  grant  application,  an 
R01,  than  the  P01  (program  project)  and  may  have  been  a very 
minor  feature  of  the  decision  to  disapprove  this  application. 

Mr.  Rogers.  What  is  the  difference  between  a departmental 
grant  and  a program  project  grant,  and  why  was  this  reclassified? 

Dr.  Joftes.  In  replying  to  this,  I am  going  a little  bit  beyond  my 
own  experience,  because  I have  not  been  in  the  Cancer  Institute 
during  the  period  when  departmental  grants  were  made,  but  if  I 
may  try  to  be  responsive— and  be  corrected,  if  I am  incorrect — 
early  on,  the  idea  was  to  get  good  research  funded  and  going  as 
fast  as  possible,  and  many  different  approaches  were  taken, 
amongst  them  giving  almost  block  grants  to  where  we  thought 
there  was  a good  group  of  people — when  I say  "we,”  now,  I am 
speaking  of  the  Cancer  Institute,  not  myself,  as  shown  by  review. 

As  time  wore  on,  it  became  clear  that  people  did  not  always  stay 
in  the  department,  or  the  chairman  woula  change,  or  directions 
would  change,  and  that  this  did  not  turn  out  to  be  a very  satisfac- 
tory way  of  judging  what  would  happen. 

There  was  then,  about  4 years  ago,  a beginning  of  a change 
within  the  Cancer  Institute  philosophy  that  less  and  less  of  that 
would  be  done,  but  to  spread  the  change  out  over  a period  of  time 
so  as  not  to  really  create  too  much  interruption  within  any  single 
department  and  to  allow  for  a more  formal  system  of  application, 
such  as  the  program  project  for  the  individual  research  application. 

Mr.  Rogers.  Who  made  the  judgment  to  change  the  status  of  this 
project?  Are  there  any  departmental  grants  still  given? 

Dr.  Joftes.  I do  not  know  of  any  of  my  own  knowledge,  sir,  but 
there  may  still  be  one  or  two.  But  we  have,  over  the  past  3 years, 
been  advising  all  of  our  grantees  if  they  have  such  a type  to  switch 
over,  and  we  have  tried  to  be  lenient  about  the  timing  of  this. 

Mr.  Rogers.  Would  you  let  us  know,  for  the  record,  if  there  are 
any,  and  to  the  extent  to  which  they  exist?  And  would  you  furnish 
the  committee  with  a list  of  grants  and  contracts  in  this  area? 

[Testimony  resumes  on  p.  1074.] 

[The  following  information  was  received  for  the  record:] 
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UW-IXT1L  R4DUT|0U  GRAJTB 

R01  CA 15901  04  RAD  GREGG , EARLE  C 

CASE  WESTERN  RESERVE  ONIVERSITt 
CLEVELAND  OB 

BUTA NTS  AW D ALTERED  E ADIORESPONS2  OP  CELLS  A HD  TUKGRS 


Radiation 

04/01/77  - 03/31/76 
FUTURE  HEAPS:  2 

f 000  19  1 246 


Our  objectives  are  several  folds  A.  To  produce  radiation  resistant, 
mutants  fron  a stable,  strain  of  mammalian  cells  growing  in  various 
environments  of  radiation  and  in  combination  with  various  carcinogens  end 
cbemothera peutic  agents.  Radiations  of  differing  LET  are  also  to  bo- 
used, fi.  To  quantitate  the  overall  mutation  rate  for  radiation 
resistance  as  a function  of  LET  and  dose  rate  including  the  simulation  of 
a fractionated  radiation  therapy  regimen.  C.  To  elicit  the  basic 
mechanism  of  the  induction  of  mutants  by  radiation  and  to  investigate  the 
possibility  of  synergism  with  other  mutagenic  agents.  D.  To  identify, 
describe  and  assess  biochemical,  biophysical  and  cytological  differences 
between  the  mutants  and  the  parent'  strain. 

The  attainment  of  these  primary  objectives  will  sharply  extend  our 
understandiig  of  radiation  resistance  and  perhaps  lead  to  new  radiation 
modifiers  in  cancer  radiotherapy.  Further,  quantitative  information  on 
the  production  of  radioresistant  mutants  as  a function  of  dose  delivery 
could  lead  to  new  fractionation  schedules  designed  to  minimize 
radioresistant  tumor  regrowth  during  and  after  therapy.  Lastly, 
quantitation  of  mutation  rates  due  to  radiation  in  conjunction  with  other 
agents  could  have  impact  in  both  radiotherapy  and  regulation  of 
environmental  contaminants. 


ROT  CA1B023  03  RAD  BEDFORD,  JOEL  S Radiation 

COLORADO  STATE  UNIVERSITI  06/01/77  - 05/31/^i 

FORT  COLLINS  CO  FUTURE  YEA PSi  1 

DOSE  AND  TIBE  FACTORS  IN  CELLULAR  RADIOSENS1TIYITV  *000102852 


The  objectives  of  the  proposed  investlgat ions  are  to  obtain  a better 
understanding  of  the  nature  of  lesions  and  processes  leading  to  coll 
reproductive  death,  and  to  study  the  interrelationships  of  factors  vnlch 
influence  radiosensitivity  with  an  emphasis  on  their  implications  for 
radiotherapy. 

A quantitative  comparison  would  be  made  of  cell  killing  and  chromosomal 
aberration  production  by  fluorescent  lamp  irradiation  following  different 
schemes  of  BUdR  incorporation  using  synchronous  cell  cultures.  Wo  plan 
to  examine  the  intermediate  development  of  damage  to  chromatin  during 
Interphase  by  inducing  premature  chromosome  condensation  (PCC)  following 
a variety  of  different  treatments.  The  nature  of  the  G2  delay  and  a 
mitotic  block  produced  by  continuous  irradiation  with  gamma-rays  at  low 
dose-rate  will  also  be  examined. 

In  recent  years,  much  attention  has  been  given  to  the  possible 
radiot hcrapeu tic  advantages  of  elaborate  and  expensive  treatment 
modalities  such  as  the  use  of  neutrons,  protons,  or  negative  pi  mesons, 
while  very  few  workers  have  focused  their  attention  toward  understanding 
the  successful  use  of  low  activity  interstitial  or  intracavitary  sources. 
The  advantages  of  the  latter  may  well  involve  dose^rate  as  well  as  dose 
distribution.  We  plan  to  continue  studying  the  effects  of  cose-rate  and 
multi-fraction  acute  dose  regimes  on  the  life  cycle  and  survival  of 
mammalian  cells  in  culture. 


1057 


P0 1 CM2 53 6 07  SRC  ROSSI , HARALD  H Radiation 

COLUtfDIA  UNIVERSITY  06/01/77  - 05/31/78 

PEW  YORK  NY  FUTURE  YEARS:  1 

EFFECTS  OF  SHALl/  DOSES  OF  IONIZING  RADIATION  $000343084 


A major  effort  v 11 1 be  to  uso  protons,  deuterons  and  3Ke  particles.  In 
the  track  segment  method,  to  produce  defined  LET  values  up  to  150 
keV/micron.  Synchronized  Chinese  hamster  cells,  at  several  phases  of  the 
cell  cycle,  will  be  used  to  determine  the  reaction  between  cell  killing 
and  LET.  la  parallel  experiments,  the  production  of  chromosome 
aberrations  will  be  studied  as  a function  of  LET. 

Using  the  hamster  embryo  system,  an  attempt  will  be  made  to  discover  the 
factors  which  lead  to  the  striking  difference  in  transformation  frequency 
according  to  whether  cells  are  irradiated  in  utero  or  in  situ.  with  the 
T10  1/2  cells,  the  transformation  frequency  will  be  determined  for  gamma 
rays  in  protracted  exposures  at  low  dose  rate,  and  also  for  alpha 
particles. 

BIBLIOGRAPHIC  REFERENCES:  Rossi,  H.  H.  "A  note  on  the  effects  of 

fractionation  of  high  LET  radiations.'*  Radiation  Res.,  Vol.  66,  pp. 
170-173,  1976.  Rossi,  H.H.  "I nterrcla tion"5et ween  physical  and 
biological  effects  of  small  radiation  doses."  Reprint  from  Biological 
and  Environmental  Effects  of  Low-Level  Radiation,  Vol.  1. 

I AEA-5H- 202/509,  pp.  245-251,  Vienna,  1976. 


GEORGE  WASHINGTON  UNIVERSITY  07/01/77  - 06/30/78 

WASHINGTON  DC  FUTURE  YFAPSr~ft 

INCREASED  SENSITIVITY  OF  RADJ OPH ARM ACEUTICAL S $000035790 


The  objective  of  this  program  is  to  develop  an  improved  67Ga 
radiopnarmiceutica 1 which  will  have  a lover  concentration  in  normal 
tissue  than  the  present  agent  67Ga  citrate.  To  this  end  thiee  different 
chelating  agents  were  used  with  67Ga  - tartrate,  8-hyd roxyquinoline  and 
transferrin.  None  of  the  three  produced  increased  tumor  to  blood  ratios 
and  none  decreased  the  liver  uptake. 

Two  chelating  agents  were  used  in  an  attempt  to  lover  the  concentration 
of  67Ga  in  normal  tissue  after  the  injection  of  67Ga  citrate.  Neither 
EDTA  or  6A  L changed  the  clearance  rate  of  67Ga  from  the  blood.  Howover, 
the  clearance  rate  from  the  liver  was  increased  by  the  injection  of  EDTA. 
Approximately  33*  of  the  67Ga  was  removed  from  the  liver  by  the  injection 
of  EDTA  after  the  injection  of  67Ga  citrate. 


R01  CA10941  10  RAD  HELLKAN,  SAKUEL 

HARVARD  UNIVERSITY 
BOSTON  HA 

PROLIFERATION  AND  DIFFERENTIATION  OF  STEK  CELLS 


Radiation 

09/01/77  - 08/31/78 
fUIURELYEARS:  2 

*000114389 


These  studies  are  concerned  with  various  assessments  of  the  acute  and 
long  term  effects  of  radiation  and  chemotherapy  on  hematopoietic  stem 
cells.  Acute  survival  characteristics  and  changes  in  differentiation 
have  been  studied.  Stimulation  for  proliferation  (recruitment)  has  also 
been  determined.  Host  recent  studies  are  concerned  with  whether 
hematopoietic  stem  cells  have  limited  proliferative  capacities  and  if  so, 
how  these  are  affected  by  a variety  of  cytotoxic  agents. 

BIBLIOGRAPHIC  REFERENCES:  Bloomer,  W. D.  and  Heilman,  S. : Normal  Tissue 

Responses  to  Radiation  Therapy,  N.E.J.N.  293:  80-83,  1975. 
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R 0 1 CA1552J  04  RAD  ADELSTEIN,  5 JANES 

HARVARD  UNIVERSITY 
BOSTON  HA 

THERAPEUTIC/I  OX IC  ACTION  OP  ELECTRON- EMITTING 


. Radiation 

05/01/77  - 04/30/78 
£UTyRE_Y£APS:  2 

NUCLIDES  S00006S 1 48 


It  has  been  shown  in  our  laboratory  and  others  that  the  Auger  effect 
accompanying  1251  decay  is  extremely  toxic  when  1251  is  incorporated  into 
cellular  DNA  in  the  form  of  iododeoxyuridine  (1252UdP) . He  now  propose 
to  use  the  established  cell  culture  test  system  to  compare  the  toxicity 
of  1251  when  it  is  uniformly  distributed  throughout  the  cell  in  the  form 
of  iodoant ipy rine  with  that  of  1251  affixed  to  DNA.  In  addition,  the 
toxicity  of  other  Auger  electron  emitting  radionuclides  (including  )57  Co, 
67Ga,  75Se,  99mTc,  1 lln,  113mln  and  20V  T 1 ) and  some  alpha  emitters  will 
be  tested  in  the  same  system  and  compared  with  that  of  1251.  The 
intracellular  distribution  of  various  compounds  labeled  with  these 
nuclides  will  be  measured  and  its  relationship  to  their  biological 
consequences  determined.  This  information  will  bo  used  to  establish  the 
potential  biohazards  or  therapeutic  benefits  of  some  of  the  compounds. 

The  therapeutic  efficacy  of  such  compounds  will  be  further  examined  and 
compared  with  1251UdR  in  the  mouse  ascites  tumor  model  previously 
established  in  this  laboratory. 

We  also  propose  to  investigate  the  mechanisms  and  various  aspects  by 
which  Auger  effect  causes  biological  damages.  First,  relative 
sensitivities  of  various  cell  lines  to  Auger  electrons  and  low  LET 
radiations  will  be  compared  and  the  differences  related  to  their 
variations  in  nuclear  size,  DNA  content,  chromosome  number  and  the 
cellular  ability  to  repair  single-strand  breaks.  secondly,  cytogenetic 
changes  will  be  scored  in  synchronized  cell  cultures  exposed  to  Augar  and 
alpha  emitters  and  the  results  interpreted  in  relation  to  their  lethal 
effects.  Thirdly,  the  effects  of  oxygen  and  anoxic  sensitizers  on  the 
biological  toxicity  of  -Auger  electrons  will  be  determined.  Lastly,  an 
electron  spin  resonance  study  of  125IUda  will  be  initiated  to  elucidate 
the  action  of  Auger  electrons  at  the  molecular  level. 


R01  CA 19622  02  RAD  KALXSHER,  LESTER 

HASSACKUSETTS  GENERAL  HOSPITAL 
BOSTON  H A 

LOW-DOSE  SCREENING  TECHNIQUES  FOR  HAHHOGRAPHY 


Diag.  Resrch  t Prev. 

07/01/77  - 06/30/78 
FUTURE  YEARS:  1 

$000048107 


It  is  proposed  to  develop,  test  physically  and  evaluate  clinically  a new 
fast  film/screen  system  for  performing  mammography  with  radiation  doses 
lover  than  those  employed  at  present,  without  compromising  the  quality  of 
the  radiognphic  images.  The  physical  performance  in  terms  of  speed, 
resolution,  contrast  and  noise  will  be  measured  for  existing  lev  dose 
systems.  Combinations  of  new  or  experimental  screens  and  available  blue- 
or  green-sensitive  films,  will  be  tested.  Experimental  screens  will  be 
developed  from  new  phosphor  materials  with  efficient  x-ray  absorption  and 
high  light  output  using  either  sputtering  or  evaporation  techniques  to 
maximize  the  packing  density  on  the  screens.  It  is  planned  to  test 
clinical  efficacy  of  these  screens  in  the  diagnosis  of  early  mammary 
carcinoma. 


s 
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*01  CA1820S  02  RAO  JOHN  SON , ROBERT  C Radiation 

BEDICAL  UNIVERSITY  OF  SOUTH  CAROLINA  07/01/77  - 06/30/78 

CHARLESTON  SC  FUTURE  YEA  £5;  1 

RADIOSENSITIZATION  BY  SPECIFIC  ON  A REPAIR  CONTROL  $000028563 


Radiobiological  damage  to  DNA  of  bacterial  and  mammalian  cells  can  be 
repaired  in  vivo  by  two  well-established  pathways:  excision  repair 

pathway  and  a recA/exr  mediated  pathway.  The  recA /ext  mediated,  gap 
filling  repair  plays  an  important  role  in  survival  of  cells  after 
X-irradiat ion  and  UV  irradiation.  RecA/exr  mediated  repair  is  also 
considered  in  important  part  of  the  pathway  originating  with  damaged  DNA 
and  ending  with  mutation.  Alteration  of  recA/exr  mediated  repair  with 
specific  drugs,  nutritional  changes,  and  physical  methods  can  markedly 
potentiate  the  effects  of  low  dose  radiation.  The  primary  objective  of 
this  study  is:  (1)  to  analyze  the  degree  of  potentiation  of  UV  and  X-cay 
induced  lethality  in  a genetically  well-defined  strain  of  Escherichia 
coli,  (2)  to  measure  the  effects  on  forward  mutation,  (3)  and  to 
correlate  different  methods  as  to  degree  of  potentiation  with  the  type  of 
physicai-chemical  alterations  of  the  repair  DNA  intermediate.  Effective 
potentiators  of  lethality  but  low  mutation  inductors  originating  from  low 
intensity  radiation  would  be  determined.  Classification  as  to  the  mode 
of  repair  alteration  and  correlation  with  successful  potentiation  of 
lethality  will  provide  a criteria  for  further  , productive  investiga tions. 
Control  and  understanding  of  low  intensity  radiation-induced  damage 
potentiation  through  specific  alteration  of  repair  should  provide 
explicit  procedure  for  low  intensity  radiation  therapy  of  cancer  tissue. 


R18  CA18309  01  CCG  KIRCH,  ROBERTA  L 

HEftORIAL  HOSPITAL  FOR  CA NCER- ALLIED  DIS 
NEV  YORK  NY 

DIGITAL  COMPUTERIZED  H AfIMOGPAPHIC  ENHANCEMENT 


Cancer  Control 

06/30/76  - 06/30/78 
FUTURE  YEARS:  1 

$000070055 


Digital  computer  enhancement,  wheih  arose  as  a development  from  the 
Government  space  exploration  program,  has  been  found  to  be  particularly 
applicable  to  the  enhancement  of  mammographic  images.  It  is  especially 
successful  with  films  obtained  using  the  Lo-dose  film  screen  combination, 
a method  in  which  Memorial  Hospital  was  an  early  investigator.  It  is 
intended  to  determine  if  computer  enhancement  can  increase  the  accuracy 
and  specificity  of  film  mammography  thereby  resulting  in  earlier 
diagnosis  of  cancer  of  the  breast.  Three  approaches  are  envisioned:  a)  A 
prospective  study  of  post-mastectomy  patients  and  patients  with  biopsy 
proven  diagnosis  of  p re-malignant  disease  by  comparing  film  mammograms 
with  digital  computer  enhancement  of  these  mammograms.  b)  Careful 
histopathologic  correlation  of  enhancement  and  mammographic  findings  on 
those  patients  undergoing  "blind"  or  "mirror  image"  biopsy  at  the  time  of 
contralateral  mastectomy.  Patients  in  group  a who  later  come  to  surgery 
will  also  be  studied  in  group  b.  c)  A retrospective  study  of  biopsy 
proven  cases  will  be  performed  to  correlate  various  enhancement 
mammographic  and  histological  findings. 
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R01  CA18001  12  RAD  BEY,  V ROGER 


Radiation 


RATIONAL  COJ NCI L ON  RAD  PROT  6 HEASORERS  02/01/77  - 01/31/73 

BEIHESDA  HD  rUTURE  Yf ARS:  2 


RADIATION  PROTECTION  AND  HEASUREflENTS 


$00004 5000 


The  National  Council  on  Radiation  Protection  and  Reasurement  (NCRP)  and 
the  International  Commission  on  Radiation  Units  and  Measurements  (ICRU) 
seek  to  collect,  analyze,  develop,  and  disseminate  information  and 
recommendations  on  radiation  protection  and  measurement.  After 
identification  of  an  area  in  which  NCRP  or  ICRU  recommendations  would 
constitute  l significant  contribution,  the  Council  or  the  Commission 
initiates  research  aimed  at  (1)  assessment  of  the  available  information 
which  is  pertinent  to  the  problem,  (2)  identification  of  areas  whore  more 
information  is  needed;  (3)  synthesis  of  present  knowledge  relevant  To  the 
problem  area  into  practical  recommendations  on  radiation  protection  and 
measurement  which  also  highlight  areas  in  need  of  further  study. 

The  programs  of  the  Council  and  Commission  are  broad  and  continually 
changing  to  meet  newly  identified  needs.  However,  the  work  is 
illustrated  by  the  following  list  of  representative  projects  on  which 
research  is  underway:  (1)  photographic  dosimetry  in  external  beam 

therapy,  (2)  management  of  radioactive  waste,  (3)  radiobiological 
dosimetry,  (4)  biological  aspects  of  radiation  protection  criteria,  (5) 
micr odosinet r y , (6)  assessment  of  population  exposure  from  consumer 

products,  nedical  applications,  nuclear  power,  and  occupational  exposure, 
(7}  average  energy  required  to  produce  an  ion  pair. 


R01  CA17S82  03  RAD  SCHWARZ , GEORGE 

ST.  VINCENT*  S KOSP  G RED  CTR  NEW  YORK 
NEW  YORK  . NY 

X-RAY  DOSE  RATE  EFFECTS  ON  CELL  KINETICS 


\ 

Radiation 

06/01/77  - 05/31/76 
FUTURE  YEAPS;  2 

$000052707 


The  objective  of  this  study  is  to  obtain  a detailed  picture  of  cellular 
kinetics  under  conditions  of  continuous  irradiation  and  to  investigate 
whether  and  how  the  effects  of  continuous  irradiation  can  be  predictably 
reproduced  by  fractionated  treatment  in  four  different  in  vitro  cell 
lines. 

The  dose-rate  effect  due  primarily  to  the  accumulation  of  radiation 
damage  and  repair  was  studied  by  continuous  irradiation  at  various  dose 
rates  at  temperatures,  which  slow  down  or  prevent  the  movement  of  cells 
through  the  cycle. 

Dose-rate  effects  due  to  differences  in  the  characteristics  of  the 
mitotic  cycle  will  be  studied  by  incubating  cells  during  irradiation  at 
temperatures  between  28  degrees  c and  37  degrees  C,  a procedure  which 
essentially  does  not  affect  the  ability  of  cells  to  accumulate  and  repair 
radiation  damage,  but  which  changes  the  duration  of  the  mitotic  cycle  by 
several  tines*  The  age  dependence  of  the  dose-cate  effect  will  be 
studied  extensively. 

An  attempt  will  be  made  to  determine  initial  slopes  of  acute  survival 
curves  using  continuous  irradiation  at  very  low  dose  rates,  and  by  other 
techniques. 

The  potential  advantages  of  combining  mild  (39  degrees  C-42.S  degrees  C) 
hyperthermia  with  continuous  irradiation,  as  well  as  the  effects  of 
short,  45  degrees  C-46  degrees  C,  heat  treatments  followed  by  continuous 
irradiation  at  various  temperatures  will  be  studied. 
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P 0 1 CA 18 1 53  03  PAD  LAUGHLIN,  JOHN  S 

SLOAN  KETTE8  ING  INSTITUTE  POR  CANCER  RES 
NEW  YORK  NX 


Diag • Fesrch  6 Prov. 

12/01/77  - 1 1/30/78 
FUTURE  YEARS:  0 


CANCER  STUDIES  WITH  NEW  RADIOACTIVE  SCANNING  COMPOUNDS 


$0001638 11 


The  overall  objective  of  these  studies  is  to  investigate  the  degree  of 
tumor  localization  by  certain  biologically  significant  compounds  labeled 
with  relatively  short-lived  radionuclides.  Certain  labeled  compounds 
will  be  evaluated  as  agents  for  early  detection  of  cancer,  and  employed 
in  studies  of  normal  and  abnormal  metabolism.  These  c yclotron- produced 
radionuclides  have  short  half-lives  which  greatly  reduce  patient 
exposure,  but  require  detection  apparatus  suitable  for  high-energy 
radiation.  Those  studies  will  be  evaluated  in  animals  and  man  with 
quantitative  scanning  and  imaging  systems. 

Specific  proposed  studies:  (1)  Evaluation  of  Dipheny lhydantoin-1 1C  as  a 

Brain  Scanning  Agent.  (2)  Evaluation  of  Yaline-IIC  as  a Pancreatic 
Scanning  Agent.  (3)  Nitrogen-13  Compounds  for  Tumor  and  Organ 
Localization  in  Human  Cancer  patients.  (4)  Preparation  and  Evaluation 
of  13N-Nitroso  Compounds  and  18F-Haloper idol  as  Diagnostic  Scanning 
Agents.  (5))  Studies  of  73Se  Compounds  for  Tumor  Localization  in  Animal 
tlodels  and  in  Human  Cancer  Patients. 


R01  CA 16  54  3 01  RAD  BRODIE,  IVOR 

STANFORD  RESEARCH  INST  INTERNATIONAL 
HENLO  PARK  CA 

INVESTIGATION  OP  CHARGE  TRANSFER  ELECTRO-RADIOGRAPHY 


Diag.  Resrch  6 Prev 
06/30/76  - 02/23/78 

$000074647 


Electrophotographic  methods,  as  applied  to  radiology  (electroradiography) 
offer  an  opportunity  for  obtaining  x-ray  radiographs  at  substantially 
lover  cost,  lover  dosages,  and  with  rapid  daylight  development  of  the 
radiograph  (within  a few  seconds),  as  compared  with  conventional  silver 
halide  x-ray  film  with  intensifying  screens.  This  has  specific  value  for 
the  mass  screening  of  populations  for  cancer  and  other  diagnostics.  The 
objective  of  the  present  research  is  to  explore  the  applicability  of  a 
type  of  electroradiography,  called  charge  transfer  radiography,  which 
offers  certain  fundamental  advantages  over  the  currently  used  Xerox  and 
Xonics  methods.  A basic  machine  will  be  built,  complete  with  control 
electronics,  to  study  various  kinds  of  x-ray  photoconductors  that  may  be 
used  in  this  device,  to  obtain  detailed  measurements  of  the  radiographic 
parameters  of  the  method  and  explore  various  paper  and  dielectric  sieet 
image  receptor  surfaces.  Experimental  radiographs  on  phantoms  and  test 
objects  will  be  carried  out  for  evaluation  and  if  the  results  warrant,  a 
clinical  program  will  be  initiated. 
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B0 1 CM  9787  02  BAD  SHABEP,  GARY  S 

THOU AS  JEFFERSON  UNIVERSITY 
PHILADELPHIA  PA 

LOW  DOSE  BREAST  ELECTRON  RADIOGRAPHY  (IONOGRAPHY) 


CBEG-CB 

07/01/77  - 06/30/78 
FUTURE  YEARS:  1 

10002487 57 


The  goals  of  the  research  project  are  to  develop  and  evaluate  the 
possible  use  of  elctron  radiography  (ionography)  for  large  population 
breast  cancer  screening  with  image  resolution  and  breast  cancer 
detectability  equal  to  currently  available  techniques  but  vith  much  lover 
dose  per  examination.  The  following  characteristics  of  an  electron 
radiographic  mamrrography  image  chamber  will  be  determined:  1* 

Resolution  through  measurement  of  its  edge  spread  function  (ESP)  and  line 
pair  resolution  of  a gold  test  pattern.  2.  Definition  through 
measurement  of  receiver  operating  characteristic  curves  (ROC)  and  imaging 
of  a modified  Stanton  mammography  phantom.  3.  Cancer  detection  through 
comparison  vith  conventional  techniques  (film  and  xeroradiography)  of 
electron  nanmographic  radiographs  of  suspected  neoplastic  breast  lesions. 
4.  Sensitivity  through  measurement  using  film  and  thermoluminescent 
dosimeters  of  the  dose  nocessary  to  obtain  optimally  imaged  abnormal 
breasts. 


R0  1 CA 16603  03  RAD  VAAGE,  JAN 


Radiation 


TUFTS  UNIVERSITY 
^BOSTON  HA 

RADIATION  EFFECTS  ON  ESTABLISHED  TUMOR  IMMUNITY 


06/01/77  - 05/31/78 
FUTURE  YEARS:  0 

S000050382 


The  project  intends  to  study,  vith  mouse  tumor  modols,  effects  of 
radiation  therapy  on  tumor  grovth  and  on  concomitant  tumor  immunity.  The 
objective  of  the  study  is  to  indicate  safe  and  hazardous  procedures  in 
radiation  treatment  of  antigenic  tumors,  and  to  reveal  fundamental 
aspects  or  radiation  biology  and  tumor  immunity.  Areas  of  investigation 
are:  (1)  the  immunological  basis  of  tumor  enhancing  side  effects  of 

therapeutic  radiation,  (2)  balances  of  risk  versus  benefit  when  tumor 
cells  exist  outside  the  treated  area,  (3)  dosimetry  of  therapeutic 
effects  versus  dosimetry  of  impairment  of  immune  factors,  (4)  repair  of 
radiation  dimage  of  immune  factors. 

BIBLIOGRAPHIC  REFERENCES:  Vaage,  J.  and  Agarval,  S.  Serum  transfers  in 

repair  of  rad iat ion- impaired  tumor  immunity.  Proc.  Amer.  Assoc.  Cancer 
Res.  vol.  16,  1977.  Vaage,  J.  A time  factor  in  the  success  or  failure  of 
immune  rejection  of  transplanted  tumor.  Cancer  Res.  April  1977. 
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*01  CA14310  OS  RAD  BURKI,  HENRY  J 

UNIVERSITY  OF  CALIFORNIA  BERKELEY 
BERKELEY  CA 

IN  VITRO  STUDY  OF  MAMMALIAN  CELLS  DAHAGED  BY  TRITIUM 


Radiation 

03/01/77  - 02/28/78 
1 

$000056587 


House  leukenic  cells  (L5178Y) , human  cells  (He La) , and  several  types  of 
Chinese  hamster  cells  from  different  tissue  sources  (V79  lung , K 3— 1 bone 
marrow,  CHO  ovary),  will  be  labeled  vith  precursors  of  DN A containing 
tritium,  C14,  and  1125,  or  tritiated  precursors  of  protein  and  RN  A. 

After  being  synchronized  by  various  methods,  these  cells  vi 1 1 then  be 
cooled  to  4 degrees  C or  frozen  to  -196  degrees  C to  accumulate  damage 
due  to  tritium  and  other  isotope  disintegration.  After  suitable  time 
intervals  the  cells  vill  be  thawed  out  and  the  reproductive  ability  and 
chromosome  damage  will  be  determined.  The  efficiency  of  cellular 
inactivation  and  induction  of  genetic  damage  will  be  compared  for  damage 
accumulated  in  various  subcellular  regions. 

These  experiments  are  designed  to  further  explore  regions  within  the 
mammalian  cell  nucleus  where  isotopic  decay  appears  to  be  most  critical 
in  the  induction  of  reproductive  death  and  chromosome  damage.  We  are 
particularly  interested  in  the  DNA  which  replicates  late  in  the  cell 
cycle,  including  some  of  the  sex  chromosomes  and  DNA  near  the  nucleous 
membrane,  as  well  as  tritium  damage  in  satellite  DNA.  Two  other 
experimental  parameters  which  appear  to  be  guite  important,  the  tima  in 
the  cycle  of  the  accumulation  of  damage,  and  the  quality  and  the 
jr epairabii.it y of  the  damage  that  is  formed,  will  also  be  studied. 

The  results  of  these  studies  may  provide  information  of  two  general 
types:  1)  information  on  the  basic  mechanisms  which  lead  to  the 

inactivation  of  proliferative  ability  of  mammalian  cells  and  the 
induction  of  chromosome  aberrations,  and  2)  quantitative  estimates  of  the 
relative  hazards  to  the  population  from  environmental  tritium  released  to 
the  biosphere  as  a by-product  of  nuclear  povcr  production. 


R01  CA13779  05  RAD  DUCOFF,  HOWARD  S 

UNIVERSITY  OF  ILLINOIS  UR  BAN  A -CHAMPAIGN 
URBANA  IL 

SPLIT-DOSE  REPAIR-DIVIDING  VS.  POSTHITOTIC  CELLS 


Radiation 

06/01/77  - 05/31/78 
FUTURE  YEARS:  0 

$000036152 


Mechanisms  of  the  sparing  effect  of  radiation  dose  fractionation  (sdf) 
are  investigated,  using  intact  insects  and  insect  cells  in  vitro. 

Special  attention  is  paid  to  modification  of  kinetics  of  sdf  by 
temperature,  because  insects  are  very  amenable  to  temperature 
manipulation,  and  to  evaluation  of  repair  of  noncy tok inetic  injury,  which 
cannot  be  scored  accurately  in  mammalian  systems.  Three  manifestations 
of  noncy tokinetic  injury  are  under  study:  Altered  longevity  in  beetles; 

reduced  sexual  competitiveness  in  male  beetles;  and  delayed  pupation  in 
diptera.  The  relative  biological  effectiveness  (R8E)  of  densely  ionizing 
particles  for  induction  of  these  phenomena  is  also  under  study.  Another 
approach,  measuring  unscheduled  DNA  synthesis  (UDS),  compares  mammalian 
vith  insect  cells,  and  examines  the  possibility  of  induced  repair  as  well 
as  the  effect  of  hyperthermia. 

BIBLIOGRAPHIC  REFERENCES:  Glenn,  N.  D.  and  H.  S.  Ducoff,  Acute  lethality 

after  fast-neutron  and  X- irradiation  of  Ttibolium  confusum.  Radiat.  Res. 
65,  120-129,  1976.  Ducoff,  K.  S«,  Radiation-induced  increase  in  lifespan 
of  insects  : Implications  for  theories  of  mammalian  aging  and 
radiose.isitivity.  IAEA  Symposium:  Biological  and  environmental  effects 

of  low-level  radiation,  Vol.  I,  103-109,  1976. 


30-191  0-79-68 
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R01  CA21452  01  BAD  HEHPELHANN,  LOUIS  H 

university  or  Rochester 

ROCHESTER  NT 

SCREENING  POR  NEOPLASMS  ZN  IRRADIATED  POPULATIONS 


Diag.  Resrch  & Prev. 
04/01/77  - 03/31/78 

mms-mw-  2 

$000045196 


The  purpose  of  this  program  is  to  determine  the  risks  of  development  of 
tumors  in  irradiated  populations  and  to  evaluate  alternatives  in 
diagnosis  and  treatment  of  the  tumors.  The  study  populations  have  been 
followed  for  IS  to  more  than  20  years  and  are  at  high  risk  of  developing 
tumors  of  the  thyroid  gland  (Populations  A and  C)  and  breast  (Population 
D).  Thyroid  palpation  and  technetium  scan  will  be  performed  on 
Population  A and  Subgroup  I or  Population  C.  Follow-up  scans  using  1131 
will  be  performed  on  those  with  abnormal  screening  scans.  Population  B 
vill  undergo  mammographic- thermographic  studies. 

The  prevalence  of  *cold"  nodules  will  be  described  and  the  response  to 
treatment  with  thyroid  suppressive  drugs  vill  be  monitored. 

The  efficacy  of  repetitive  thermographic-mammogra phic  examination  of 
vomen  at  high  risk  of  development  of  breast  cancer  will  be  determined. 


RIO  CA 10953  10  CCI  SHALEK,  ROBERT  J 

UNIVERSITY  OP  TEXAS  SYSTEM  CANCER  CENTER 
^HOUSTON  TX 

RADIOLOGICAL  PHYSICS  CENTER 


Radiation 

09/01/77  - 08/31/73 
FUTURE  YEARS:  0 

$000312900 


The  Radiological  Physics  Center  (RPC)  vas  established  upon  the 
recommendation  of  the  Committee  on  Radiation  Therapy  Studies  (CRTS),  now 
the  Committee  on  Radiation  Oncology  Studies  (CROS),  under  the  sponsorship 
of  the  American  Association  of  Physicists  in  Medicine  (A  APM)  to  insure 
the  correctness  and  consistency  of  radiation  dosimetry  between 
institutions  involved  in  interinstitutional  clinical  trials.  Review  of 
dosimetry  is  accomplished  by  visits  to  the  institutions  by  a physicist, 
irradiation  ot  various  mail-out  dosimeters,  and  by  review  of  dosimetry  on 
patients  entered  into  clinical  trials.  When  errors  are  discovered,  the 
RPC  cooperates  with  the  institution  to  rectify  the  errors.  To  date  there 
are  16  active  clinical  study  groups  and  2 intergroup  efforts  served  by 
the  RPC.  The  RPC  is  presently  monitoring  41  active  protocols  and 
following  patients  on  9 closed  protocols.  In  addition  there  are  at  least 
14  protocols  in  planning  stages.  Visits  have  been  made  to  178 
Institutions.  Dosimetry  discrepancies  have  been  found  at  62  institutions 
of  which  51  have  been  resolved.  Efforts  are  nude  to  develop  calculative 
methods  and  efficient  tecbnigues  for  measurements  that  are  important  to 
clinical  trials.  Experience  gained  in  developing  quality  control 
procedures  for  one  clinical  trial  is  communicated  to  other  clinical  trial 
groups.  This  information  and  other  knowledge  gained  are  communicated  to 
'the  radiological  community. 

BIBLIOGRAPHIC  REFERENCES:  V.  Grant,  III,  J.  Cundiff,  W.  Hanson,  W. 

Gagnon  and  R.  Shalek:  Calibration  Instruments tion  Used  by  the  AAPM 

Radiological  Physics  Center.  Medical  Physics  3:  353-354,  (Sept/Oct 
1976).  W.  Grant,  III,  J.H.  Cundiff  and  W.P.  Hanson  and  R.J.  Shalek; 
Calibration  in  Water  Versus  Calibration  in  Air  for  Cobalt-60  Gamma  Rays. 
Medical  Physics  4,  No.  1,  p.  68-69,  1977. 
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R01  CAT  1 138  10  SSS 

WITHERS,  H RODNEY 

Radiation 

UNIVERSITY  OP  TEXAS 

SYSTEM 

CANCER  CENTER 

01/01/78  - 12/31/70 

HOUSTON  TX 

THE  RADIOBIOLOGY  OF 

NORMAL 

TISSUES 

$000091980 

Lung  response  to  radiation:  The  tine-course  of  post** radiation  pulmonary 

edema  and  collagen  deposition  vill  be  studied  vith  a view  to  developing 
preventitive  treatment  with  inhibitors  of  microtubule  assembly  (e.g. 
colchicine)  . 

Hypothermia  effect  on  microtubule  assembly  and  cellular  radiosensitivity 
vill  be  studied  in  vivo  and  in  vitro  to  evaluate  the  importance  of 
microtubules  in  radiation  responses. 

Spinal  cord  response  to  multifraction  radiation  vill  be  studied  to 
determine  the  capacity  of  this  tissue  for  repair  of  subletkal  radiation 
injury. 

Renal  tubule  response  to  multifraction  radiation  using  a slow  assay 
system  for  tubule  cell  survival  vill  be  studied. 


R01  CA19976  02  RAD  ZERHENO,  ALFONSO 

UNIVERSITY  OP  TEXAS  SYSTEM  CANCER  CENTER 
HOUSTON  TX 

RADIO MAMMOGRAPHY  WITH  LESS  THAN  150  MR  PER  EXPOSURE 


CBEG-CB 

07/01/77  - 06/30/78 
FOTURE  YEARS:  1 

$000006594 


The  objective  of  this  project  is  the  development  of  a radiographic 
imaging  receptor  capable  of  producing  radiomammograms  of  equal  quality  to 
presently  employed  systems  yet  requiring  a maximum  of  150  mR  per  exposure 
to  the  patient.  The  methodology  herein  described  employs  a selenium 
plate  in  conjunction  vith  a high  Z gas,  during  the  exposure  phase.  The 
latent  electrostatic  image  is  then  to  be  developed  by  means  of  a scanning 
optical  system  thereby  converting  image  detail  to  an  electrical  or  video 
signal.  This  video  signal  may  then  be  processed  making  use  of 
conventional  electronic  circuitry  to  introduce  edge  enhancement,  gamma 
manipulation  on  contrast  etc.,  to  produce  the  most  desirable  and 
diagnostic  image.  This  image  vill  be  produced  on  conventional 
photographic  film  by  means  of  a synchronously  scanning  modulated  light 
source.  The  scan  line  density  vill  be  optimized  for  highest  signal  to 
noise  ratio  concomitant  vith  the  required  resolution.  The  system  vill  be 
evaluated  in  terms  of  its  Modulation  Transfer  Function  (KTF)  radiographic 
latitude  and  noise  content  and  compared  to  existing  systems  after  vhich 
parallel  patient  studies  vill  be  performed  to  establish  the  diagnostic 
capablli ty. 


F01  CA1S844  03  RAD  CHRISTENSEN,  GERALD  M 

UNIVERSITY  OF  WASHINGTON 
SEATTLE  WA 

RESIDUAL  POSTNATAL  INJURY  FROM  PRENATAL  X-I8R ADI ATI0N 


Radiation 

06/01/77  - 05/31/78 
fUTURE. YEARS : 1 

$000056807 


This  project  is  designed  to  study  the  relative  lack  of  repair  of 
radiation  injury  from  fetal  exposure  vhich  persists  in  the  adult  mouse. 
Pregnant  female  mice  vill  be  given  a priming  exposure  of  X- irradiation  at 
various  times  during  gestation.  The  radiosensitivity  of  the  following 
tissues  and  organs  vill  then  be  measured  at  various  ages  throughout 
postnatal  life:  Hematopoietic  system,  gastrointestinal  tract,  spleen, 

thymus,  and  small  intestine.  A comparison  of  radiation  sensitivity  of 
these  systems  between  mice  iicadiated  in  utero  and  unexposed  controls 
vill  provide  measurement  of  irreparable  injury  from  fetal  irradiation. 
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KOI  CA13681  06  RAD  CLIFTON,  KELLI  H Unknown 

UNIYEPSITT  OP  WISCONSIN  HADXSON 
HADISON  SI 

RADIATION  IS  VITRO  6 WAHHABI  CELL  SURVIVAL  t NEOPLASIA 


12/01/77  - 11/30/78 
rtJTUBE  YEARS:  0 

SOOO 126535 


The  continuing  goal  of  this  project  is  to  gain  quantitative  information 
on  the  nunber,  nature,  and  acute  radiation  response  of  the  ceils  involved 
In  initiation  of  the  neoplastic  process  which  leads  to  mammary  tumors 
following  exposure  of  mammary  cells  to  ionizing  radiation  in  vitro,  and 
how  this  process  is  related  to  the  type  of  radiation,  the  dose,  and  the 
hormonal  exposure  of  the  cells  before  and  after  Irradiation.  The  project 
is  divided  into  short-term  studies  devoted  to  development  and  application 
of  a radiation  dose-mammary  cell  survival  assay,  and  to  long-term 
carcinogenesis  experiments.  The  former  will  be  based  on  grafting  of 
monodispersed  mammary  cell  suspensions  into  the  mammary  tissue-free  fat 
pads  of  rats  which  are  primed  with  injected  hormones  and/or  grafted  with 
mammotropin-secr eting  pituitary  tumors.  Long-term  studies  will  involve 
irradiation  of  mammary  cell  suspensions  in  vitro,  which  will  then  be 
grafted  in  similar  animals  and  observed  for  tumor  development.  By  these 
methods  we  hope  to:  a)  determine  the  total  number  of  cells  of  the  type 
from  which  the  malignancy  is  derived  and  which  survive  exposure,  b) 
minimize  the  abscopal  effects  of  irradiation,  and  c)  develop  a system  in 
which  both  physical  and  hormonal  factors  can  be  manipulated,  before  and 
after  exposure,  for  study  of  cell  survival,  repair  and  neoplasia  in  a 
quantitative  fashion. 

BIBLIOGRAPHIC  REFERENCES:  K.H.  Clifton,  B.N.  Sridharan  and  H.N.  Gould. 

Risk  of  mammary  oncogenesis  from  exposure  to  neutrons  or  gamma  rays. 
Experimental  methodology  and  early  findings.  In:  Biological  and 
Environmental  Effects  of  Low-Level  Radiation,  vol.  I,  pp.  205-211. 
I.A.E.A.  Symposium,  Chicago  3-7  Nov.,  1975.  Vienna:  I.A.E.A.  1976.  K.H. 
Clifton.  Hormonal  influences  in  mammary  neoplasia  in  irradiated  rats. 

10th  meeting  on  Kammary  Cancer  in  Experimental  Animals  and  nan.  Kobe, 
Japan,  Watch  29-31,  1976,  abstract.  — 


R01  CA 1 6477  03  RAD  KANTOR,  GEORGE  J 

WRIGHT  STATE  UNIVERSITT 
DAYTON  OH 


EFFECTS  OF  RADIATION  ON  HUMAN  CELLS  CULTURED  IN  VITRO 


Radiation 

05/01/77  - 07/31/78 
FUTURE  YEARS:  0 

$00003 1261 


The  proposed  research  is  designed  to  study  the  effects  of  low  doses  of 
ultraviolet  and  ionizing  radiation  on  specific  culture  parameters  of 
human  embryos,  humans  of  various  ages,  and  humans  with  either 
progeria-like  syndrome  or  Xeroderma  pigmentosum  will  be  used.  The 
specific  culture  parameters  to  be  studied  are  growth  rates,  DNA  and 
protein  synthesis,  in  vitro  age  and  transformation.  Low  doses  are 
defined  with  respect  to  plating  efficiencies  and  growth  rates.  The 
effect  of  repeated  exposure  to  low  doses  over  a period  of  time  on 
irradiated  populations  will  be  quantitated  with  regard  to  the  above 
mentioned  parameters.  Similar  experiments  will  be  done  using  cultures 
maintained  in  a non- proliferating  state.  Cell  strains  with  normal  and 
defective  DNA  excision  repair  mechanisms  will  be  used  to  determine  the 
significance  of  DNA  repair  on  these  parameters. 
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LOW -LEVEL  RADIATION  CONTRACTS  , AND  INTERAGENCY  AGREEMENTS 


Contract  No.  CP  70506 

Investigator:  Frank  E.  Lundin 


Inst i tut  ion : 

Start  Date: 
End  Date: 


Food  and  Drug  Administration 
Bureau  of  Radiological  Health 
Rockville,  Maryland 


5-1-77 

9-30-78 


Title:  Follow-up  studies  in  Cancer:  Childhood 

Exposure  to  131-Iodine  Thyroid  Uptake 
Tests 


Current  Award:  $100,000 


Abstract:  6500  patients  given  131-iodine  thyroid 

test  at  age  15  or  younger  will  be  studied. 


Contract  No. 

CP  60219 

Investigator : 

Claire  Shellabarger 

Institution: 

Department  of  Energy 
Brookhaven,  National  Lab 
Upton,  New  York 

Start  Date: 

9-30-77 

End  Date: 

9-29-78 

Title: 

Influence  of  Repeated  Low  Dose 
Mammary  Gland  Carcinogenesis  in 

Irradiation  on 
Estrogenized  Rats 

Current  Award: 

$187,400 

Abstract : 


Study  the  influence  of  repeated  low  dose 
irradiation  on  mammary  gland,  as  well  as 
the  effect  of  DES. 
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Contract  No. 
Investigator: 
Institut ion: 

Start  Date: 

End  Date: 
Title: 

Current  Award: 


Abstract : 


Contract  No. 
Investigator: 

Institution : 

Start  Date: 

End  Date: 
Title: 

Current  Award: 
Abstract : 


CN  70602 


Ronald  G.  Jans 


Food  and  Drug  Administration 
Bureau  of  Radiological  Health 
Rockville,  Maryland 

12-1-77 

9-30-78 

Mammography  Quality  Assurance  Program 


$150,000 


The  overall  objective  is  to  implement  a 
mammography  quality  assurance  program. 

In  order  to  accomplish  this  objective, 
the  following  will  be  done:  1)  develop 
criteria  and  standards  of  safe  limits  of 
radiation  exposure;  2)  develop  methods 
and  techniques  for  controlling  and  reducing 
radiation  exposure;  3)  conduct  research  to 
determine  effects  of  radiation  exposure; 
and  4)  technical  assistance  for  radiological 
health  control  program. 


CB  60308 

Robert  Eoevinger 


National  Bureau  of  Standards 
Applied  Radiology  Division 


10-1-77 

9-30-78 


Development  for  U.S.  Radiation  Therapy 
of  an  Effective  System  to  Assure  Accurate 
Dosimetry  Traceable  to  NBS  Standards 

$130,000 


The  overall  objective  of  this  interagency  agree 
ment  is  to  develop  a system  to  assure  accurate 
dosimetry  for  radiation  therapy.  In  order  to 
meet  this  objective  they  will:  1)  study  the 

method  of  organization  of  a national  dosimetry 
calibration  system;  2)  make  a quantitation 
comparison  of  different  kinds  of  calibration 
instruments;  3)  study  cal ibrat ion<  techniques ; 
and  4)  verify  the  reliability  of  the  absorbed- 
dose  calibration  system. 
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Contract  No. 

CP  70504 

Investigator: 

Emerson  W.  Chan 

Inst i tut  ion • 

Department  of  Energy 
Argonne  National  Lab 
Argonne,  New  York 

Start  Date: 

12-14-77 

End  Date: 

00 

f'. 

o 

Ck 

Title: 

In  Vivo  Radiat ion- Act ivat ion  of  Endogenous 
Sarcoma  Virus  Genome 

Current  Award: 

$216,238 

Abstract : 

Co-carcinogenesis  study  of  radiation  and 
sarcona  virus. 

Contract  No. 

CP  30213 

Investigator : 

Claire  Shellabarger 

Inst i tution: 

Department  of  Energy 
Brookhaven  National  Lab 
Upton,  New  York 

Start  Date: 

9-30-77 

End  Date: 

3-30-78 

Title: 

Neutron- Hormone  Co -carcinogenicity 

Current  Award: 

extended  without  funds 

Abstract : 


Study  the  interact  ion- of  female  sex  hormones, 
simple  or  in  combination  with  neutron  radiation 


1070 


March  11, 1978. 

Query  No.  S036. 

Contract:  CN45057. 

Start  date:  June  27,  1977. 

End  date:  June  26,  1978. 

Current  award:  268,864. 

Investigator:  Laughlin,  John  S. 

Institution:  Memorial  Hospital  for  Cancer-Allied  Dis,  New  York,  N.Y. 

Title:  Cancer  Control  Radiologic  Physics  Centers. 

Abstract:  The  overall  objective  of  this  contract  is  to  significantly  improve  the 
quality  of  radiation  treatment  and  diagnosis  in  the  cancer  control  projects 
throughout  a determined  network  of  hospitals  within  an  assigned  region  of  the 
country.  Further,  the  contractor  will  establish  a mechanism  for  performing  inter- 
comparisons with  other  radiologic  physics  centers  to  assure  that  the  standards  for 
all  the  participating  network  institutions  throughout  the  Nation  are  similar  and 
of  the  same  high  quality. 


March  11,  1978. 

Query  No.  S036. 

Contract:  CN45148. 

Start  date:  June  28,  1977. 

End  date:  June  27,  1978. 

Current  award:  152,048. 

Investigator:  Shrivastava,  P.  N. 

Institution:  Allegheny  General  Hospital,  Pittsburgh,  Pa. 

Title:  Cancer  Control  Radiologic  Phvsics  Centers. 

Abstract:  The  overall  objective  of  this  contract  is  to  significantly  improve  the 
quality  of  radiation  treatment  and  diagnosis  in  the  cancer  control  projects 
throughout  a determined  network  of  hospitals  within  an  assigned  region  of  the 
country.  Further,  the  contractor  will  establish  a mechanism  for  performing  inter- 
comparisons with  other  radiologic  physics  centers  to  assure  that  the  standards  for 
all  the  participating  network  institutions  throughout  the  Nation  are  similar  and 
of  the  same  high  quality. 


March  11,  1978. 

8uery  No.  S036. 

ontract:  CN45150. 

Start  date:  October  31,  1977. 

End  date:  October  30,  1978. 

Current  award:  62,095. 

Investigator:  Shalek,  Robert  S. 

Institution:  University  of  Texas  System  Cancer  Center,  Houston,  Tex. 

Title:  Cancer  Control  Radiologic  Physics  Centers. 

Abstract:  The  overall  objective  of  this  contract  is  to  significantly  improve  the 
quality  of  radiation  treatment  and  diagnosis  in  the  cancer  control  projects 
throughout  a determined  network  of  hospitals  within  an  assigned  region  of  the 
country.  Further,  the  contractor  will  establish  a mechanism  for  performing  inter- 
comparisons with  other  radiologic  physics  centers  to  assure  that  the  standards  for 
all  the  participating  network  institutions  throughout  the  Nation  are  similar  and 
of  the  same  high  quality. 


March  11,  1978. 

Query  No.  S036. 

Contract:  CN45152^ 

Start  date:  September  28,  1977. 

End  date:  June  27,  1978. 

Current  award:  50,277. 

Investigator:  Cameron,  John  R. 

Institution:  University  of  Wisconsin  Madison,  Madison,  Wis. 

Title:  Cancer  Control  Radiologic  Physics  Centers. 

Abstract:  The  overall  objective  of  this  contract  is  to  significantly  improve  the 
quality  of  radiation  treatment  and  diagnosis  in  the  cancer  control  projects 
throughout  a determined  network  of  hospitals  within  an  assigned  region  of  the 
country.  Further,  the  contractor  will  establish  a mechanism  for  performing  inter- 
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comparisons  with  other  radiologic  physics  centers  to  assure  that  the  standards  for 
all  the  participating  network  institutions  throughout  the  Nation  are  similar  and 
of  the  same  high  quality. 


March  11, 1978. 

Query  No.  S036. 

Contract:  CN45158. 

Start  date:  June  28,  1977. 

End  date:  June  27,  1978. 

Current  award:  28,768. 

Investigator:  Wooton,  Peter. 

Institution:  University  of  Washington,  Seattle,  Wash. 

Title:  Cancer  Control  Radiologic  Phvsics  Centers. 

Abstract:  The  overall  objective  of  this  contract  is  to  significantly  improve  the 
quality  of  radiation  treatment  and  diagnosis  in  the  cancer  control  projects 
throughout  a determined  network  of  hospitals  within  an  assigned  region  of  the 
country.  Further,  the  contractor  will  establish  a mechanism  for  performing  inter- 
comparisons with  other  radiologic  physics  centers  to  assure  that  the  standards  for 
all  the  participating  network  institutions  throughout  the  Nation  are  similar  and 
of  the  same  high  quality. 


March  11,  1978.  ‘ 

Query  No.  S036. 

Contract:  CN45160. 

Start  date:  September  2,  1977. 

End  date:  June  27,  1978. 

Current  award:  107,690. 

Investigator:  Hendee,  William  R. 

Institution:  University  of  Colorado  Medical  Center,  Denver,  Colo. 

Title:  Cancer  Control  Radiologic  Phvsics  Centers. 

Abstract:  The  overall  objective  of  this  contract  is  to  significantly  improve  the 
quality  of  radiation  treatment  and  diagnosis  in  the  cancer  control  projects 
throughout  a determined  network  of  hospitals  within  an  assigned  region  of  the 
country.  Further,  the  contractor  will  establish  a mechanism  for  performing  inter- 
comparisons with  other  radiologic  physics  centers  to  assure  that  the  standards  for 
all  the  participating  network  institutions  throughout  the  Nation  are  similar  and 
of  the  same  high  quality. 


March  11,  1978. 

Query  No.  S036. 

Contract:  CN45162. 

Start  date:  June  28,  1977. 

End  date:  June  27, 1978. 

Current  award:  104,029. 

Investigator:  Meurk,  Mary  Louise. 

Institution:  American  Association  of  Physicists  in  Medicine,  New  York,  N.Y. 
Title:  Cancer  Control  Radiol.  Physics  Center  Coord.  Committee. 

Abstract:  Cancer  Control  Radiol.  Physics  Center  Coord.  Committee. 


March  11,  1978. 

Query  No.  S036. 

Contract:  CN76379. 

Start  date:  March  11,  1977. 

End  date:  March  10,  1978. 

Current  award:  220,340 
Investigator:  Beahrs,  Oliver  H. 

Institution:  Mayo  Foundation,  Rochester,  Minn. 

Title:  Working  Group  for  the  Review  of  BCDDP’S. 

Abstract:  The  objective  of  this  procurement  is  to  establish  a working  group  under 
this  contract  to  review  the  overall  effectiveness  of  the  breast  cancer  detection 
demonstration  project  program  and  progress  of  accomplishment  at  this  time. 
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March  11, 1978. 

Siery  No.  S036. 

ntract:  CP33273. 

Start  data:  June  1, 1977. 

End  date:  May  31,  1978. 

Current  award:  126,143. 

Investigator:  Little,  John  B. 

Institution:  Harvard  University,  Cambridge,  Mass. 

Title:  Study  of  Respiratory  Carcinogenesis. 

Abstract:  The  contractor  shall:  determine  the  role  of  hematite  carrier  particles  in 
radiation  carcinogenesis;  identify  doses  of  BP  and  210PO  which,  given  individual- 
ly, will  result  in  a small  but  measurable  tumor  incidence;  administer  both  BP  and 
210PO  simultaneously  and  sequentially  to  determine  synergistic  action;  and  ad- 
minister DEN  systemically  following  treatment  with  either  BP  or  210PO  to  deter- 
mine possible  synergism  of  local  and  systemic  carcinogens. 


March  11,  1978. 

8uery  No.  S036. 

Dntract:  CP33330. 

Start  date:  June  30,  1976. 

End  date:  December  24,  1977. 

Current  award:  158,730. 

Investigator:  Brocrse,  Johannes  J. 

Institution:  Netherlands  Central  Organization  TNO  Rijswijk  (Z.H)  the  Netherlands. 
Title:  Study  of  Interaction  of  Hormones. 

Abstract:  Investigate  the  cocarcinogenicity  or  interaction  of  female  sex  hormones 
singly  or  in  combination  with  neutron  radiation  in  the  induction  of  breast 'cancer 
in  laboratory  animals.  Develop  techniques  to  be  used  as  a basis  for  the  analysis  of 
risk  factors  involved  in  radiation  induced  mammary  cancer. 


March  11,-1978. 

§uery  No.  S036. 

on  tract:  CP43271. 

Start  date:  March  15,  1977. 

End  date:  May  14,  1978. 

Current  award:  234,469. 

Investigator:  Forbes,  P.  D. 

Institution:  Temple  University,  Philadelphia,  Pa. 
Title:  Study  of  Induced  Cancer  of  the  Skin. 
Abstract:  Study  of  induced  cancer  of  the  skin. 


March  11,  1978. 

8uery  No.  S036. 

ontract:  CP53573. 

Start  date:  June  28,  1977. 

End  date:  June  30,  1978. 

Current  award:  91,945. 

Investigator:  Jablon,  Seymour. 

Institution:  National  Academy  of  Sciences,  Washington,  D.C. 

Title:  Epidemiological  Studies. 

Abstract:  The  objective  of  this  project  is  to  develop  and  conduct  a cancer  epidemi- 
ology program  designed  to  make  efficient  use  of  the  military- veteran  population, 
utilizing  medical,  demographic  and  environmental  observations  made  at  entry 
and  during  military  service,  and  the  subsequent  medical  history  of  veterans 
ascertained  through  facilities  of  the  Veterans  Administration  supplemented  by 
mortality  data.  The  field  studies  and  statistics  program  is  concerned  with  studies 
to  identify  and  clarify  each  etiologic  factor  in  cancer.  Work  will  include  a study  of 
Hodgkin’s  disease,  childhood  cancer  as  it  relates  to  prenatal  X-ray,  and  follow-up 
of  World  War  II  veterans  with  certain  conditions  possibly  related  to  cancer 
(splenectomy,  allergy,  orchidopexy,  nephrectomy,  and  alcoholism). 


March  11,  1978. 
Query  No.  S036. 
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Contract:  CP61003. 

Start  date:  July  1,  1976. 

End  date:  June  30,  1978. 

Current  award:  148,000. 

Investigator:  Allen,  Leroy  R. 

Institution:  National  Academy  of  Sciences,  Washington,  D.C. 

Title:  Epidemiologic  Research  on  Cancer. 

Abstract:  The  Epidemiology  Branch  of  the  National  Cancer  Institute  is  concerned 
with  the  origins  of  cancer,  whether  by  viruses,  chemicals,  physical  agents,  or 
inheritance.  At  present,  the  branch  is  involved  in  no  research  that  involves 
radiation  carcinogenesis.  By  far  the  best  single  source  of  such  information  is  the 
Atomic  Bomb  Casualty  Commission  (ABCC),  a collaborative  U.S.-Japanese  re- 
search organization  in  Hiroshima  and  Nagasaki.  ABCC  has  made  a substantial 
contribution  to  the  understanding  of  radiogenic  cancer  in  man.  There  has  been  a 
recent  surge  in  the  frequency  of  cancer  other  than  leukemia  among  persons  under 
ten  years  of  age  at  the  time  of  the  bomb  who  received  100  rad  or  more.  This 
finding  suggests  that  a larger  excess  in  cancer  occurrence  may  become  apparent 
within  a few  years.  This  contract  does  have  as  a subcontractor  the  “Radiation 
Effects  Research  Foundation’'  (ABCC)  and  a subcontract  with  the  Nagasaki  Tissue 
Registry  Commission. 


March  11,  1978. 

§uery  No.  S036. 

ontract:  CP61033. 

Start  date:  January  1, 1978. 

End  date:  December  31,  1978. 

Current  award:  95,428. 

Investigator:  Vesley,  Donald. 

Institution:  University  of  Minnesota,  St.  Paul,  Minn. 

Title:  Courses  on  Principles  of  Biohazard  and  Injury  Control. 

Abstract:  Conduct  two  workshops  and  short  courses  relative  to  laboratoiy  biohazard 
and  injury  in  Minneapolis  at  the  university’s  education  division  facilities.  Conduct 
a three  day  course  annually  at  the  National  Institutes  of  Health  in  Bethesda,  Md. 
Develop  a comprehensive  catalog  of  pipetting  aids  and  safety  equipment  and 
submit  a manuscript  to  the  project  officer.  Related  activities  will  be  undertaken 
as  described  more  fully  in  contractor's  proposal  dated  August  15,  1975,  entitled 
“Development  of  Training  Courses  on  Biohazard  and  Injury  Control  in  the  Biome- 
dical Laboratory”. 


March  11,  1978. 

Query  No.  S036. 

Contract:  CP65764.  _ 

Start  date:  September  30,  1977. 

End  date:  September  29,  1978. 

Current  award:  180,357. 

Investigator:  Segaloff,  Albert. 

Institution:  Alton  Ochsner  Medical  Foundation,  New  Orleans,  La. 

Title:  Influence  of  Irradiation  on  Carcinogenesis. 

Abstract:  It  is  the  intention  of  the  RPF  to  support  laboratory  research  using  known 
models  of  synergism  in  mammary  gland  tumorigenesis.  A number  of  variables 
must  be  assessed  in  attempting  to  relate  ultimately  the  developed  results  to 
mammographic  technology  and  other  forms  or  radiation  exposure. 


March  11,  1978. 

8uery  No.  S036. 

ontract:  CP65803. 

Start  date:  September  30,  1977. 

End  date:  September  29,  1978. 

Current  award:  125,998. 

Investigator:  D’Angio,  Giulio  J. 

Institution:  Children’s  Hospital  of  Philadelphia,  Philadelphia,  Pa. 

Title:  Study  on  Cogenesis  and  Late  Effects  of  Cancer  Therapy. 

Abstract:  Conduct  epidemology  studies  and  establish  a registry  of  patients  with 
' cancer  who  have  been  successfully  treated  by  anticancer  therapy  and  assess  the 
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delay  consequences  of  this  therapy  including  the  development  of  iatrogenic  malig- 
nancies as  well  as  functional  lesions  in  mcgor  organ  sites.  Identify  the  acute  and 
chronic  cytogenic  changes  in  normal  human  cells  during  and  after  anticancer 
therapy. 

Dr.  Joftes.  Surely. 

[The  following  information  was  received  for  the  record:] 

NATIONAL  CANCER  INSTITUTE  PROGRAM  PROJECTS 
[Dollars  In  thousands] 

Actual  1977  Estimate  1978 

Number  Amount  Number  Amount 


Carcinogenesis 7 $6,134  8 $4,464 

Epidemiology 8 4,335  6 3,765 

Immunology 19  10,914  21  12,112 

Tumor  biology 13  5,693  11  6,004 

Viral  oncology 20  11,432  20  12,469 

Clinical  oncology 31  21,726  37  23,245 

Drug  development 4 3,244  3 2,707 

Radiation 25  17,733  23  21,657 


Total 127  81,211  129  86,423 


Mr.  Rogers.  The  program  project  grant,  then — the  grant  is  not 
given  to  a principal  investigator?  It  is  given  to  a group? 

Dr.  Joftes.  It  is  given  to  a group,  although  we  still,  because  of 
legal  necessity  and  other  reasons,  someone  has  to  be  in  charge. 
There  is  still  a named  principal  investigator,  but  it  is  understood 
that  the  funding  is  given  to  the  institution  on  behalf  of  the  group 
of  investigators,  not  the  single  one.  That  is  correct,  sir. 

Mr.  Rogers.  I notice  throughout  the  summary  that  it  says  good 
things  about  Dr.  Bross:  “He  is  bright,  articulate,  and  experienced 
in  the  strategies  of  research.”  It  says,  unfortunately,  at  the  site 
visit  the  junior  staff  who  were  present  as  senior  investigators  on 
the  project  gave  a rather  poor  accounting  of  themselves. 

Now,  it  said: 

This  was  made  especially  apparent  by  the  inability  to  discuss  implications  of 
outcomes  and  assumptions  of  the  mathematical  models  to  be  used  without  referring 
to  Dr.  Bross  for  answers  on  the  issue.  Dr.  Bross  was,  and  clearly  continues  to  be,  the 
guiding  force  and  competent  leader  in  initiating  ideas  and  supervision  the  imple- 
mentation of  the  research  of  those  ideas. 

And  then  I notice  it  says,  “The  methodological  competency  of  the 
principal  investigator  is  substantial,  and  the  research  objectives 
cited  are  certainly  important."  But  then  the  present  proposal  is  not 
recommended  for  approval. 

Dr.  Joftes.  Yes,  sir.  The  reviewers  as  a group  felt  that  this 
proposal  would  not  achieve  its  objectives. 

Mr.  Rogers.  And  what  will  happen  to  this  information? 

Dr.  Joftes.  The  information,  some  of  it  has  been  published,  and  I 
hope  other 

Mr.  Rogers.  No;  I mean  the  study,  the  statistics  that 

Dr.  Joftes.  Well,  there  are  many  groups  working  on  the  basic 
data,  I believe. 

Mr.  Rogers.  Well,  are  you  funding  any  of  them? 

Dr.  Joftes.  At  the  moment,  not  to  my  knowledge. 
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Mr.  Rogers.  Well,  that  is  what  I am  asking.  What  is  going  to 
happen  with  all  of  this  information— the  largest  mass  I know  of 
that  could  give  us  some  answers— data  on  13  million  people. 

Dr.  Joftes.  We  will  be  happy 

Mr.  Rogers.  It  appears  somebody  went  down  for  a site  visit  of  a 
day  or  a day  and  a half,  has  made  a judgment  that  the  project 
should  be  turned  down  because  of  some  junior  investigators,  in 
spite  of  the  competency  of  the  chief  investigator,  which  is  replete 
through  the  summary.  Apparently  no  effort  was  made  to  suggest  to 
him  that  he  should  perhaps  replace  some  of  his  research  staff.  Do 
you  always  have  to  go  through  the  whole  formal  process?  Is  that 
normal? 

Dr.  Joftes.  Yes,  sir. 

Mr.  Rogers.  Well,  that  is  a poor  way  of  operating.  I thought  you 
had  some  discussions  with  the  investigator  as  to  real  concerns. 

Dr.  Joftes.  There  was  a great  deal  of  discussion  at  the  committee 
meeting,  sir.  The  committee  members  exhibited  all  the  concerns 
which  you  had  just  stated,  but  despite  those  concerns,  they  felt  that 
this  project  per  se  was  not  approvable. 

We  will  be  very  happy  to 

Mr.  Rogers.  Why  not,  if  the  chief  investigator  was  approved? 

Dr.  Joftes.  Because  they  felt  that  the  chief  investigator  alone 
could  not  achieve  the  objective. 

Mr.  Rogers.  Was  there  any  reason  why  he  could  not  hire  any- 
body else? 

Dr.  Joftes.  Sir,  you  have  given  the  Cancer  Institute,  in  the  name 
of  the  American  people,  an  awesome  responsibility.  We  are  to  fund 
the  best  research  we  can.  We  are  trying  the  best  way  we  know 
how,  through  the  peer  review,  to  do  that. 

In  this  instance,  a group  of  duly  constituted  experts  have  said  to 
us  that  this  project  was  not  approvable. 

Mr.  Rogers.  I understand,  but  the  problem  with  it  is  contrary  to 
what  they  say  about  the  chief  investigator.  And  they  say  his  meth- 
odology is  good,  and  it  says  even  that  the  project  is  good. 

Dr.  Joftes.  Yes,  sir,  but  there  is  a great  deal  in  that  review 
which  is  negative. 

Mr.  Rogers.  And  some  of  it  in  error. 

Dr.  Joftes.  Perhaps. 

Mr.  Rogers.  Perhaps?  I just  pointed  it  out  to  you,  Doctor. 

Dr.  Joftes.  No,  sir.  What  you  pointed  out  to  me  is 

Mr.  Rogers.  I pointed  out 

Dr.  Joftes  [continuing].  Is  that  there  is  a difference  of  opinion 
between  scientists. 

Mr.  Rogers.  It  is  a complete  error,  because  Dr.  Matarjan  has 
published  and  it  states  the  difference  between  in-utero  and  before, 
in  his  article. 

Dr.  Joftes.  Well,  sir,  that  is  certainly  correct,  but  that  is  only 
one  point  out  of  many,  many 

Mr.  Rogers.  Well,  it  is  a very  mqjor  point,  I would  think.  I will 
not  pursue  that  anymore.  I expect  to  go  into  this  in  further  detail. 
We  will  not  pursue  it  at  this  time  because  of  the  vote,  but  we  will 
want  you  to  come  back  and  go  into  this  in  some  detail. 

There  will  be  other  questions  we  could  ask  for  the  record,  if  you 
could  submit  those  for  the  record. 
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We  will  ask  you  to  come  back  at  a later  date,  and  Dr.  Upton,  I. 
wish  that  you  would  look  into  this  whole  situation.  I know  that  you 
have  just  come  aboard.  I think  you  need  to  look  at  it  carefully. 

Dr.  Upton.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  We  will  not  take  another  witness  until  2 o'clock  this 
afternoon,  so  the  committee  will  recess  until  2 p.m. 

[Whereupon,  at  1:25  p.m.,  the  subcommittee  recessed,  to  recon- 
vene at  2 p.m.  the  same  day.] 

AFTER  RECESS 

[The  subcommittee  reconvened  at  2:20  p.m.,  Hon.  Paul  G.  Rogers, 
presiding.] 

Mr.  Rogers.  The  continuing  hearings  on  the  health  effects  of 
low-level  onizing  radiation  will  be  in  order. 

The  next  witness  will  be  Dr.  Frank  W.  Putnam,  who  is  professor 
of  molecular  biology  and  biochemistry  at  Indiana  University. 
Doctor,  we  welcome  you  and  your  colleagues  to  the  committee. 
Your  statement  will  be  made  a part  of  the  record,  and  you  may 
proceed  as  you  wish. 

Mr.  Putnam.  Thank  you. 

STATEMENT  OF  FRANK  W.  PUTNAM,  PH.  D.,  CHAIRMAN,  ASSEM- 

BLY  OF  LIFE  SCIENCES,  NATIONAL  RESEARCH  COUNCIL,  NA- 

TIONAL  ACADEMY  OF  SCIENCES,  ACCOMPANIED  BY  COUN- 

CILMAN  MORGAN,  M.D.,  EXECUTIVE  DIRECTOR;  DANIEL 

WEISS,  M.D.,  EXECUTIVE  SECRETARY,  DIVISION  OF  MEDICAL 

SCIENCES;  AND  SEYMOUR  JABLON,  DIRECTOR,  MEDICAL 

FOLLOWUP  AGENCY 

Mr.  Putnam.  Mr.  Chairman.  We  are  happy  to  have  this  opportu- 
nity to  discuss  with  this  subcommittee  the  plans  of  the  National 
Research  Council  to  assist,  if  called  upon,  in  the  study  of  the 
medical  aftermath  for  persons  present  at  atomic  bomb  tests. 

I am  Frank  W.  Putnam,  Chairman  of  the  Assembly  of  Life 
Sciences  of  the  National  Research  Council  of  the  National  Acade- 
my of  Sciences  and  professor  of  molecular  biology  and  biochemistry 
at  Indiana  University,  Bloomington,  Ind. 

Accompanying  me  are  Dr.  Councilman  Morgan,  executive  direc- 
tor of  the  Assembly  of  Life  Sciences;  Dr.  Daniel  Weiss,  who  is  the 
Executive  Secretary  of  the  Division  of  Medical  Sciences  within  the 
Assembly  of  Life  Sciences;  Mr.  Seymour  Jablon,  Staff  Director  of  _ 
the  Medical  Follow-up  Agency  of  the  same  Division. 

Mr.  Rogers.  We  welcome  all  of  you  gentlemen. 

First,  it  may  be  useful  to  recount,  briefly,  the  nature  of  the 
Academy  and  the  manner  in  which  we  respond  to  requests  for 
assistance  from  the  Government.  The  Academy  was  created  by  the 
Congress  in  1863  as  a private  body  empowered  to  make  up  its  own 
rules  and  regulations  and  was  directed  in  its  charter  to  ‘^examine, 
investigate  and  report  * * * whenever  called  upon  by  any  depart- 
ment of  the  government.” 

As  a mechanism  whereby  to  manage  such  an  enterprise  and  to 
call  upon  the  full  national  resource  of  scientific  and  technical 
talent,  the  Academy  organized  the  National  Research  Council  in 
1916  at  the  request  of  President  Wilson.  I may  mention  that, 
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although  wo  frequently  refer  to  it  as  the  NRC,  because  of  the 
conflict  of  acronyms,  I am  going  to  try  to  say  National  Research 
Council  throughout  my  presentation. 

Mr.  Rogers.  And  not  National  Radiation  Committee? 

Mr.  Putnam.  Right,  or  Nuclear  Regulatory  Commission. 

Although  significantly  reorganized  since  then,  the  National  Re- 
search Council  continues  as  the  principal  operating  mechanism 
whereby  the  Academy  serves  the  Government  and  the  American 
people.  The  Council  today  comprises  some  800  separate  commitees, 
panels,  boards,  and  so  forth,  on  which  almost  9,000  scientists,  engi- 
neers, and  physicians  contribute  their  services  without  any  com- 
pensation otner  than  the  reward  of  public  service. 

When  the  Government  requests  the  Academy  to  undertake  the 
study  of  a specific  problem,  the  matter  is  first  brought  to  the 
Governing  Board  of  the  National  Research  Council,  which  consid- 
ers the  nature  of  the  question  itself  and  whether  it  is  an  appropri- 
ate question  for  examination  by  the  Council.  If  the  decision  is  to 
accept  the  task,  it  is  assigned  to  one  of  the  msyor  elements  of  the 
Council,  whose  responsibility  it  becomes  to  design  and  conduct  the 
study  in  question. 

A committee  of  appropriate  competence  and  composition  is  con- 
vened for  this  purpose.  Construction  of  competent,  effective,  objec- 
tive committees  is  an  art  that  the  Academy  seeks  constantly  to 
cultivate  and  improve. 

Within  each  committee,  we  seek  the  wisdom  of  experience,  famil- 
iarity with  the  subject  at  hand,  expertise  in  the  relevant  areas,  an 
innovative  spirit,  a balance  of  contending  interests  when  these  are 
evident  and  definable,  as  well  as  assurance  of  objectivity  and  will- 
ingness of  each  member  to  devote  the  time  and  effort  commensu- 
rate with  the  task. 

Particularly  important  is  our  procedure  for  recognizing  and,  if  at 
all  possible,  eliminating  or  minimizing  any  potential  sources  of  bias 
within  the  committee.  We  believe  that  our  process  for  identifying 
and  appointing  members  to  committees  of  the  National  Research 
Council  is  conducted  in  as  rigorous  and  objective  a manner  as  is 
reasonably  possible. 

Furthermore,  after  the  study  has  been  completed  and  after  a 
report  has  been  prepared  it  is  first  subjected  to  a thorough  review 
by  the  Report  Review  Committee  of  the  National  Academy  of  Sci- 
ences, chaired  by  the  vice  president  of  the  Academy.  Only  after  the 
report  has  been  studied  and  approved  by  this  independent  panel  of 
distinguished  scientists  and  engineers  is  it  transmitted  to  the  gov- 
ernmental unit  which  requested  the  study. 

Now,  with  regard  to  the  subject  of  the  atomic  tests,  the  National 
Research  Council  was  originally  invited  to  send  representatives  to 
a joint  meeting  of  the  Department  of  Defense,  the  Department  of 
Energy,  the  Center  for  Disease  Control,  and  the  Veterans’  Adminis- 
tration to  consider  the  medical  problems  related  to  the  atomic 
bomb  tests.  The  group  reviewed  the  early  evidence  of  the  appear- 
ance of  malignancies,  especially  leukemia,  among  Americans  troops 
involved  in  the  atomic  bomb  test  "Smoky”  whicn  had  been  investi- 
gated by  Dr.  Glen  Caldwell  of  the  CDC. 

At  the  meeting  on  December  1,  1977,  Dr.  Caldwell’s  findings 
were  reviewed  and  the  group  recommended  that  an  extensive 
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survey  of  the  military  personnel  who  were  present  at  the  test  shot 
be  undertaken  to  determine  whether  there  was  significant  increase 
in  malignancies  among  them  and  to  identify  those  who  had  suf- 
fered such  diseases.. 

During  the  discussions  it  was  further  suggested  that  other  atomic 
bomb  tests  which  were  conducted  at  the  same  general  time  also  be 
included  in  the  study. 

In  addition,  it  was  recommended  that  a statistically  significant 
group  of  a matched  control  military  population  also  be  surveyed 
among  those  not  engaged  in  the  atomic  homb  testing  program.  In 
this  way,  a direct  comparison  could  be  made  among  military  par- 
ticipants and  nonparticipants  which  could  be  made  to  validate  any 
findings. 

The  National  Research  Council’s  medical  followup  agency — 
MFUA — under  the  direction  of  the  Committee  on  Epidemiology 
and  Veterans’  Follow-up  Studies,  has  conducted  many  long-term 
studies  of  the  veterans  population  in  the  past.  It  is  presently  en- 
gaged in  a number  of  studies,  for  example,  of  the  incidence  of 
cardiovascular  disease  among  amputees,  the  influence  of  prisoner- 
of-war  experience  on  subsequent  mortality,  and  the  relationship 
between  sarcoidosis  and  subsequent  cancer. 

The  value  of  this  program  is  its  capacity  for  aiding  in  the  resolu- 
tion of  epidemiological  questions  and  its  access  to  and  experience 
in  dealing  with  documents  regarding  the  medical  experience  of 
personnel  during  military  service,  their  subsequent  medical  care 
experience,  and  the  array  of  benefits  accorded  to  veterans  by  the 
Federal  Government. 

Research  protocols  developed  by  both  independent  investigators 
and  by  the  staff  of  the  Medical  Follow-up  Agency  of  the  Division  of 
Medical  Sciences  are  reviewed  for  merit  and  feasibility  by  the 
committee.  The  studies  which  are  approved  by  the  committee  are 
carried  out  with  the  assistance  of  the  Veterans  Administration,  the 
Armed  Forces,  the  National  Personnel  Records  Center  of  the  Na- 
tional Archives  and  Records  Service,  and  other  agencies  whose 
records  are  needed,  as  well  as  the  various  States  which  have  juris- 
diction over  records  at  death.  The  MFUA  provides  epidemiological, 
statistical,  and  logistic  competence  in  planning,  constructing  and 
executing  studies  and  a unique  expert  experience  in  finding  and 
using  existing  records. 

Based  upon  the  extensive  experience  of  the  MFUA,  the  NRC 
offered  to  assist  in  the  investigation  of  the  consequences  to  the 
troops  which  participated  in  the  atomic  tests.  The  problems  which 
must  be  addressed  are  twofold:  One,  the  identification  of-individ- 
uals  who  have  developed  or  will  later  develop  malignancies;  and 
two,  the  statistical  study  of  those  exposed  to  radiation  at  the  bomb 
tests  to  define  the  quantitative  risks  of  development  of  malignancy 
and  other  somatic  changes. 

The  first  objective,  that  of  finding  the  individuals,  is  an  effort  to 
which  the  initial  epidemiological  study  can  contribute.  Once  identi- 
fied, they  will  require  medical  care.  That  endeavor,  of  course,  will 
have  to  be  dealt  with  primarily  by  medical  care  facilities,  both 
public,  such  as  Veterans  Administration  and  so  forth,  and  private. 
The  National  Research  Council/National  Academy  of  Sciences,  of 
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course,  is  not  the  appropriate  mechanism  to  deal  with  the  care  of 
individuals  who  have  contracted  such  disorders. 

The  second  objective,  the-  quantitative  risk  evaluation,  is  quite 
similar  to  the  studies  in  Japan  which  continue  to  be  evaluated 
through  the  advisory  committee  to  the  Radiation  Effects  Research 
Foundation — the  old  Atomic  Bomb  Casualty  Commission — which 
have  been  a continuing  responsibility  of  the  National  Research 
Council  since  the  inception  of  the  program.  This  is  the  area  in 
which  a major  scientific  contribution  to  medical  knowledge  can  be 
developed  and  in  which  the  National  Academy  could  provide 
unique  scientific  guidance. 

We  envision  the  task  to  be  set  before  us  to  be  in  three  parts. 
First,  using  the  military  records  of  men  who  can  be  identified  as 
participants  in  selected  tests,  all  personnel  would  be  traced 
through  existing  medical  care  and  death  records  to  identify  those 
who  contracted  any  malignancy  especially  any  of  the  major  malig- 
nancies known  to  be  at  increases  risk  due  to  radiation  exposure: 
leukemia,  thyroid  cancer,  lung  and  bone  cancer. 

A comparable  group  of  unexposed  military  personnel  would  be 
selected  as  controls  and  would  similarly  be  studied.  This  part  of  the 
study  would  answer  two  imgor  questions:  One,  was  presence  at  an 
atmospheric  test  a significant  risk  factor  in  the  subsequent  develop- 
ment of  malignancy,  and  two,  which  individuals  contracted  a ma- 
lignancy during  the  period  from  the  time  of  the  test  to  the  present? 

At  this  point,  it  must  be  noted  that  we  are  dealing  with  a single 
study,  approximately  20  years  sifter  exposure.  Because  of  the  long 
latency  period,  to  which  I believe  Dr.  Carter  has  already  referred, 
because  of  the  long  latency  period  for  some  malignancies,  most, 
indeed,  and  the  variable  exposure  dosages  which  can  be  expected,  a 
proper  study  should  also  entail  a continuing  study  of  the  exposed 
population  tor  another  10  to  20  years.  This  continuing  study  could 
be  done  by  the  National  Research  Council  with  the  assistance  of 
the  VA  and  the  military  services,  much  as  we  have  done  for  the 
study  in  Japan. 

A major  problem  which  would  place  inhibitions  upon  this  phase 
of  the  study  are  privacy  restrictions  enacted  by  the  Congress.  In 
order  to  track  the  living  survivors  of  the  study  group,  it  is  neces- 
sary to  make  personal  contact  with  each  individual  to  obtain  infor- 
mation about  his  current  medical  status.  The  best  means  of  obtain- 
ing current  addresses  of  these  individuals  is  through  the  Internal 
Revenue  Service  and  the  Social  Security  Administration,  whose 
records  are  protected  by  the  Internal  Revenue  Code  and  the  origi- 
nal Social  Security  Act,  as  well  as  by  the  Privacy  Act. 

Some  means  of  access  to  those  records  would  be  extremely 
useful,  either  through  an  exemption  from  the  Internal  Revenue 
Code  for  the  purpose  of  the  study  or  through  legislative  direction  to 
the  agencies  to  undertake  the  mailing  of  a questionnaire  and  a 
request  for  permission  for  access  to  medical  records  to  be  used  by 
the  National  Research  Council  for  this  study. 

Now,  the  second  phase.  In  order  to  evaluate  the  degree  of  risk 
imposed  by  participation  at  these  tests,  the  second  part  of  the  study 
would  require  a case  by  case  individual  study  of  each  identified 
person  bearing  a malignancy  to  estimate  his  degree  of  exposure  at 
the  time  of  the  test  shot,  as  well  as  to  exclude  the  possibility  of 
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other  significant  causes  of  malignancy,  such  as  other  radiation 
exposure,  or  occupational  exposure  to  agents  which  impose  a sig- 
nificant risk  of  inducing  cancer.  This  would  accomplish  two  things: 
it  would  refine  and  clarify  the  information  acquired  in  the  survey 
and  it  would  provide  a major  new  source  of  data  on  exposure  to 
radiation  which  currently  exists  in  volume  only  in  the  Japanese 
population  exposed  to  the  bombing  of  Hiroshima  and  Nagasaki. 

This  phase  of  the  study  would  require  an  extensive  field  investi- 
gation which  the  National  Research  Council  might  undertake,  but 
which  perhaps  preferably  should  be  accomplished  with  the  coopera- 
tion of  the  CDC  and  other  field  investigation  organizations  under 
contract. 

The  third  phase  of  the  study  would  be  to  correlate  all  of  the  data 
acquired  by  the  first  two  studies  with  the  radiation  monitoring 
data,  both  personnel  and  environmental  monitoring,  which  exist  in 
the  records  of  the  Department  of  Energy,  the  Department  of  De- 
fense, and  the  Department  of  Health,  Education,  and  Welfare.  This 
correlation  and  analysis  could  be  done  by  the  cooperative  efforts  of 
the  DOE,  DOD,  DHEW,  that  is  the  CDC,  and  the  National 
Research  Council.  The  contribution  of  the  National  Academy  of 
Sciences  would  be  in  providing  expert  scientists  in  the  fields  of 
epidemiology,  statistical,  and  radiation  biology  drawn  from  the 
American  scientific  community  to  evaluate  and  analyze  the  data. 

We  estimate  that  the  first  phase  of  the  investigation  for  the 
estimation  of  risk  at  20  years  after  exposure  would  take  at  least  2 
years,  depending  upon  the  numbers  of  military  personnel  to  be 
surveyed,  the  nature  and  the  character  of  the  records  of  the  mili- 
tary deployment  at  the  test  shots,  and  the  cooperative  assistance  of 
the  personnel  in  the  VA  regional  offices  and  the  state  vital  statis- 
tics offices. 

The  next  two  phases  would  require  time  for  the  field  case  studies 
and  the  analyses  of  these  results.  The  period  needed  would  depend 
entirely  upon  the  number  of  malignancies  identified  in  the  survey 
and  the  availability  of  professional  personnel  to  undertake  the  field 
work.  The  longer-term  problem  of  following  the  exposed  personnel 
for  an  additional  10  to  20  years  should  be  seriously  considered  as  a 
possible  major  additional  scientific  study. 

A number  of  other  evaluations  of  considerable  scientific  value 
could  grow  out  of  a study  of  these  dimensions,  if  some  portion  of 
the  exposed  personnel  would  be  willing  to  participate  in  such  stud- 
ies, which  would  impose  no  risk  to  them,  nor  any  individual  health 
benefit.  A significant  contribution  to  our  scientific  knowledge  could 
be  a byproduct  of  this  investigation. 

The  entire  study  would  be  directed  by  a special  expert  committee 
of  the  National  Academy  of  Sciences,  composed  of  scientists  repre- 
sentative of  the  disciplines  which  bear  upon  the  issues.  The  staff  of 
the  National  Research  Council  would  be  responsible  for  the  collec- 
tion of  the  data,  the  necessary  ancillary  information  and  the  statis- 
tical studies  for  the  use  of  the  committee. 

The  study  I would  emphasize  would  be  reviewed  by  an  independ- 
ent group  of  scientists  prior  to  its  release,  asTs  the.  general  proce- 
dure of  tne  National  Academy  of  Sciences,  and  this  is  the  manner 
in  which  such  studies  have  been  undertaken  in  the  past. 
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I thank  the  committee  for  this  opportunity  to  testify  before  you. 
We  will  be  pleased  to  respond  to  your  questions. 

Mr.  Rogers.  Thank  you  very  much,  Dr.  Putnam,  for  your  testi 
mony. 

Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

I believe  you  stated  that  the  largest  numbers  of  people  exposed 
to  atomic  radiation  were  , at  Hiroshima  and  Nagasaki  in  Japan. 

How  many  of  our  military  people  and  other  citizens  have  been 
exposed  to  atomic  radiation? 

Mr.  Putnam.  You  mean  in  the  test  shots? 

Mr.  Carter.  Yes,  sir. 

Mr.  Putnam.  I do  not  have  a full  estimate  myself.  I recollect  the 
figure  of  the  board  that  3,000  individuals  were  exposed  at  a single 
shot  at  Smoky.  I would  have  to  make  an  off-the-cuff  estimate.  I 
know  that  a number  of  Canadian  troops,  as  well,  were  exposed 
besides  our  own  military. 

Mr.  Carter.  Smoky  was  just  one  blast  and  many  of  the  soldiers 
who  were  there  were  exposed  to  six  or  seven  different  shots.  In 
fact,  it  is  estimated  that  between  300,000  to  450,000  persons,  have 
been  exposed  to  radiation  from  military  atomic  tests  between  1945 
and  1962. 

Mr.  Putnam.  That  would  include  probably  the  shots  over  the 
Pacific,  and  so  forth. 

Mr.  Carter.  Yes.  That  estimate  would  include  all  tests  to  which 
our  military  personnel  and  others  have  been  exposed. 

Mr.  Jablon,  I realize  you  have  done  a great  deal  of  research  on 
the  atomic  bomb  survivors  in  Hiroshima  and  Nagasaki.  What  level 
of  radiation  exposure  did  you  use  for  your  control  group? 

Mr.  Joblon.  Well,  we  actually  had,  for  different  studies,  three 
different  controls.  We  controlled  in  the  first  instance  by 

Mr.  Carter.  I would  like  to  know  the  amount,  or  the  level  of 
radiation  which  you  used  for  your  control  group. 

Mr.  Jablon.  Well,  sir,  two  of  them  had  none. 

Mr.  Carter.  Two  of  them  had  none? 

Mr.  Jablon.  And  a third  control  group  was  in  the  range  from  0 
to  9 rads  with  an  average  of  about  1.5  or  2. 

Mr.  Carter.  It  was  our  understanding  that  your  control  group 
had  a level  of  10  rads. 

Mr.  Jablon.  That  is  incorrect,  sir. 

Mr.  Carter.  Well,  9 rads  is  certainly  very  close  to  10  rads.  What 
are  your  current  views  on  the  health  effects  of  low-level  radiation? 

Mr.  Jablon.  I do  not  know  of  any  evidence  that  radiation  effects 
in  man  are  not  linear  all  the  way  down  to  zero,  and  there  is  some 
evidence  that,  for  at  least  some  forms  of  cancer,  it  probably  is. 

You  know,  I am  sure,  Dr.  Carter,  that  there  has  been  a debate 
about  whether  there  is  a curvilinearity  at  very  low  doses.  I do  not 
think  this  has  been  by  any  means  proven,  and  for  some  forms  of 
cancer,  I think  it  is  pretty  clear  that  it  is  not  true. 

Mr.  Carter.  Some  forms  of  cancer? 

Mr.  Jablon.  Yes,  sir. 

Mr.  Carter.  Which  forms? 

Mr.  Jablon.  Especially  breast  cancer  in  women. 
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Mr.  Carter.  You  think  that  breast  cancer  is  not  caused  by  radi- 
ation? 

Mr.  Jablon.  No,  sir.  No,  sir,  that  is  not  what  I said.  I think  it  is. 
I think  the  evidence  is  clear  that  it  is.  I say  I think  for  breast 
cancer  the  evidence  is  especially  convincing  that  the  relationship 
may  be  linear  all  the  way  down  to  zero. 

Mr.  Carter.  For  all  ages? 

Mr.  Jablon.  No,  sir,  not  for  all  ages.  In  fact,  at  least  in  the 
Japanese  experience,  which  is  the  one  that  I am' the  most  familiar 
with 

Mr.  Carter.  On  breast  cancer? 

Mr.  Jablon.  Yes,  sir. 

Mr.  Carter.  All  right. 

Mr.  Jablon.  No  effects  have  yet  been  found  in  girls  who  were 
under  10  years  old  at  the  time  of  exposure.  The  relative  risks  were 
greatest  in  those  girls  who  were  between  10  and  19  years  old  who 
presumably  had  just  gone  through  menarche,  and  this  is  a reason- 
able thing,  because  it  is  known  that  breast  cancer  is  closely  associ- 
ated with  hormonal  status,  which  changes  around  that  time.  So 
there  are  important  age  effects  there. 

Mr.  Carter.  What  are  the  types  of  cancer  which  have  no  causal 
relationship  to  exposure  to  radiation? 

Mr.  Jablon.  I would  not  be  bold  enough  to  say  there  was  any 
form  not  caused. 

Mr.  Carter.  Is  that  not  what  you  said?  Some  were  caused  and 
some  were  not? 

Mr.  Jablon.  No,  sir. 

Mr.  Carter.  What  did  you  say,  then? 

Mr.  Jablon.  I said  that  the  does  effect  relationship  for  breast 
cancer  is  pretty  clearly  linear  till  the  way  down  to  zero.  For  others, 
the  evidence  is  not  clear  as  to  whether  it  is  linear  or  not  linear. 

Mr.  Carter.  It  is  not  clear  as  to  whether  it  is  linear  or  not  with 
other  forms  of  cancer. 

Mr.  Jablon.  All  right. 

Mr.  Carter.  What  about  leukemias?  Do  you  find  an  increased 
incidence  of  leukemias  with  exposure  to  radiation? 

Mr.  Jablon.  Oh,  indeed.  Yes,  indeed. 

Mr.  Carter.  What  about  lymphoma? 

Mr.  Jablon*  Malignant  lymphoma  is  increased  also,  not  as  much 
as  leukemia,  but  it  certainly  is  increased. 

Mr.  Carter.  It  is  increased  by  radiation? 

Mr.  Jablon.  Yes,  sir. 

Mr.  Carter.  That  was  stated  by  Dr.  Upton,  I believe,  this  morn- 
ing. 

What  about  the  incidence  of  thyroid  cancer? 

Mr.  Jablon.  Thyroid  cancer  has  been  very  markedly  increased. 

Mr.  Carter.  What  about  multiple  myeloma? 

Mr.  Jablon.  Multiple  myeloma  has  been  increased  also.  Multiple 
myeloma,  it  turns  out,  has  a longer  latent  period  than  some  of  the 
other  forms  of  cancer,  and  so  the  evidence  on  multiple  myeloma 
has  only  recently  been  coming  out.  But  in  Japan,  there  is  now  a 
paper  in  draft  which  will  be  published  soon,  I hope,  showing  that 
clearly. 

Mr.  Carter.  What  about  lung  cancer? 
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Mr.  Jablon.  Lung  cancer,  as  you  know,  is  a difficult  subject  to 
study  because  of  the  very  great  importance  of  cigarette  smoking  in 
the  incidence  of  lung  cancer.  In  Japan,  we  have  found  an  increase 
of  lung  cancer  with  radiation.  It  has  been  a little  difficult  to  tease 
apart  the  relative  influences  of  smoking  and  radiation  in  produc- 
tion of  the  increase. 

Mr.  Carter.  I believe  that  you  mentioned  that  lung  cancer  in- 
creased as  a result  of  radiation 

Mr.  Jablon.  I presume,  yes. 

Mr.  Carter.  Yes,  sir. 

That  is  all  that  I have  at  this  time,  Mr.  Chairman. 

Mr.  Rogers.  I just  wanted  to  get  clear  in  my  mind  how  you  view 
the  shape  of  the  dose-response  curve. 

Mr.  Jablon.  Yes,  sir. 

Mr.  Rogers.  You  said  some  cancer,  we  believe,  is  definitely  lin- 
early related  to  radiation  exposure. 

Mr.  Jablon.  I believe,  yes,  sir. 

Mr.  Rogers.  Now,  what  are  those  of  the  significant  cancers  that 
you  have  observed  that  appear  not  to  be  a linear  function  of 
radiation  dose? 

Mr.  Jablon.  Well,  I would  not  say  that  there  are  any  that 
appear  not  to  be.  There  are  some  in  wliich  when  you  ask  the 
question,  Js  it  linear  or  does  it  follow  a square  law,  you  find  you 
just  cannot  distinguish  between  the  two. 

One  of  those  in  fact — I hate  to  get  technical  here — in  Hiroshima 
and  Nagasaki,  there  were  two  forms  of  radiation.  One  was  the 
gamma  radiation,  which  is  very  similar  to  X-ray  and  the  other  was 
neutrons  which  are  much  more  damaging  and  it  turns  out  that  one 
of  the  great  values  of  the  Japanese  experience  is  that  'because  of 
the  differences  in  bomb  construction  there  was  a substantial  neu- 
tron dose  in  Hiroshima  but  almost  none  in  Nagasaki.  So  this  has 
enabled  us  to  get  something  of  a grip  on  the  differences  between 
these  two. 

Now,  there  is  no  doubt  in  the  world  that  the  leukemia  response 
to  neutron  irradiation  is  linear.  At  least  all  of  the  data  points  we 
have  fall  as  near  to  a straight  line  as  you  would  want  to  see  down 
as  far  as  can  track  it,  and  that  gets  down  to  15  or  20  rads. 

With  respect  to  the  gamma  radiation,  the  leukemia  picture  is  a 
little  cloudy.  There  is  the  suggestion  of  some  curvature,  below  100 
rads.  But  if  you  try  to  fit  a linear  response  model  and  you  try  to  fit 
a curvilinear  response  model,  you  find  that  within  the  limits  of 
statistical  variability,  either  one  of  them  will  answer  the  question.  . 

So  we  cannot  yet  decide.  Now,  this  is  obviously  a very  important 
question,  not  only  for  radiation  protection  but  for  biological  mecha- 
nisms of  cancer  induction  and  I am  very  interested  in  the  subject. 
But  that  is  the  best  answer  that  I can  give  you,  sir. 

Mr.  Rogers.  Yes.  Thank  you. 

What  agout  alpha  radiation? 

Mr.  Jablon.  Well,  I have  very  little 

Mr.  Rogers.  Did  you  have  much  experience  there  with  it? 

Mr.  Jablon.  No,  sir.  I haven’t  had  any.  No  alpha. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Sir. 

Mr.  Carter.  If  you  would  yield  on  that.  Smoky  was  mentioned. 
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Mr.  Jablon.  Yes,  sir. 

Mr.  Carter.  Are  you  familiar  with  Smoky? 

Mr.  Jablon.  Not  myself.  I have  heard  a lot  of  talk  about  it, 
though. 

Mr.  Carter.  You  have  heard  about  it  but  you  do  not  have  infor- 
mation concerning  the  alpha  radiation  there. 

Mr.  Jablon.  No,  sir. 

Mr.  Carter.  What  do  you  think  about  the  suggestion  that  alpha 
particles  were  in  the  air  after  the  blast? 

Mr.  Jablon.  I do  not  know.  I would  suppose  there  was  some 
alpha. 

Mr.  Carter.  What  are  the  kinds  of  radiation  we  get  from  atomic 
explosions? 

Mr.  Jablon.  You  get  gamma,  you  get  betas,  you  get  neutrons  and 
you  get  alphas. 

Mr.  Carter;  Alpha,  beta,  gamma  and 

Mr.  Jablon.  Neutrons. 

Mr.  Carter.  Yes.  All  right. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Now,  let  me  just  ask  this  last  question,  Mr.  Jablon. 

Do  you  believe  the  current  occupational  radiation  exposure 
standard  should  be  tightened?  What  is  your  feeling  about  that? 

Mr.  Jablon.  My  feeling  on  that,  sir,  is  that  I am  not  competent 
to  answer  that  question.  1 think  that  is  a question  that  the  public, 
as  a whole,  has  got  to  give  an  answer  to. 

Mr.  Rogers.  Well,  you  have  worked  on  these  studies.  I presume 
if  we  asked  for  your  advice  as  an  expert  in  the  statistical  effects  of 
radiation  you  would  know  whether  low-level  radiation  is  effective 
or  not  in  producing  harmful  effects,  and  whether  current  standards 
protect  one. 

Mr.  Jablon.  Sir,  I do  not  think  that  any  standards  are  going  to 
protect  you  completely.  I believe  that  any  radiation  is  probably 
harmful.  , 

My  brand  of  expertise,  if  I have  any  at  all,  is  in  trying  to 
measure  just  what  is  the  risk.  I have  no  knowledge  at  all  about 
radiological  procedures  or  what  goes  on  in  nuclear  power  plants  or 
what  it  takes  to  reduce  doses,  and  so  forth. 

I can  say  that  I think  all  exposures  should  be  as  small  as  they 
can  be,  but  I do  not  know  enough  about  the  other  side  of  the 
equation  to  say  the  standards  should  be  so  much. 

Mr.  Rogers.  I see.  So,  in  other  words,  if  we  can  expose  people  to 
less  than  5 rems  a year,  it  should  be  lowered? 

Mr.  Jablon.  I would  certainly  agree  with  that. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Thank  you. 

Yes? 

Mr.  Carter.  In  your  control  group  I believe  the  radiation  expo- 
sures were  quite  a bit  above  that. 

Mr.  Jablon.  Yes,  sir. 

Mr.  Carter.  Up  to  9? 

Mr.  Jablon.  Yes,  sir. 

Mr.  Carter.  That  is  almost  twice  our  yearly  standard;  is  it  not? 

Mr.  Jablon.  Well,  I can  explain  that  in  the  following  terms. 

Mr.  Carter.  Yes. 
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Mr.  Jablon.  We  have  been  analyzing  in  terms  of  the  so-called 
linear  dose  response  model,  that  is,  the  effect  goes  up  stepwise  with 
the  dose. 

Mr.  Carter.  Yes. 

Mr.  Jablon.  Now,  in  the  0 to  9 rad  group,  the  mean,  the  average 
exposure,  was  only  a 

Mr.  Carter.  Mean  and  average  are  different,  of  course.  The 
mean  is  the  middle  number,  and  the  average  is  the  result  of  the 
sum  divided  by  the  number  of  elements. 

Mr.  Jablon.  Let  me  say  the  average. 

Mr.  Carter.  All  right. 

Mr.  Jablon.  The  average  exposure  was  on  the  order  of  2 rads, 
because  there  were  many  more  at  0 than  going  up  to  9.  But  what 
we  want  to  compare  them  with  are  those  with  doses  on  the  order  of 
100  rads,  150  rads,  200  rads. 

For  some  of  the  end  points,  that  is,  some  of  the  cancers  which 
are  relatively  rare,  we  wan^lo  build  up  the  numbers  as  well  as  we 
can,  and  we  believe  we  got  more  precision  on  the  test  by  adding 
these  lower  dose  people  to  the  control  group  in  order  to  get  a more 
stable  comparison. 

However,  as  I started  to  say  before,  we  have  three  control  groups 
and  in  the  data  we  published — we  publish  it  in  exquisite  detail — if 
you  prefer  to  compare  with  zero  rads,  you  can  do  so.  If  you  prefer 
to  compare  with  those  who  were  not  in  the  cities  but  came  in  later, 
you  can  do  so,  and  we  also  provide  comparisons  with  expectation  at 
Japanese  national  mortality  rates. 

So  we  think  we  have  covered  it  as  well  as  we  can. 

Mr.  Carter.  Well,  let’s  see.  You  go  up  to  9 rads,  which  is  in  that 
comparison  also;  do  you  not? 

Mr.  Jablon.  Yes,  sir. 

Mr.  Carter.  That  is  just  a little  short  of  being  twice  the  average 
level.  You  are  comparing  something  which  we,  in  this  country, 
regard  as  causative  of  cancer,  a level  up  to  9 rads  a year.  The 
current  level  is  5 rems. 

Mr.  Jablon.  This  was  not  per  year,  sir.  This  was  a single  expo- 
sure. 

Mr.  Carter.  Well,  a single  exposure.  That  may  be  worse  than  if 
you  take  that  dose  over  a period  of  a year. 

Mr.  Jablon.  Respectfully,  sir,  I cannot  agree  that  one  shot  of  9 is 
worse  than  5 a year  for  10  years. 

Mr.  Carter.  I did  not  say  that  at  all. 

Mr.  Jablon.  I am  sorry.  I thought  you  did. 

Mr.  Carter.  But  a single  exposure  of  9 rads  is  certainly  worse 
than  5 rads  for  1 year,  which  is  the  national  maximum  permissible 
dose.  It  is  worse  to  receive  the  total  dose  on  just  1 day  than  over  a 
period  of  time,  I would  think.  Radiation  may  be  cumulative,  but 
some  people  are  not  sure  of  that. 

Mr.  Jablon.  Well,  Mr.  Carter,  if  what  you  are  trying  to  get  me  to 
say  is  that  we  would  have  been  better  off  not  to  have  used  persons 
with  any  measurable  dose  at  all  as  controls,  I will  agree  with  you. 

Mr.  Carter.  I certainly  think  that  you  are  right.  I think  you 
made  a sad  mistake  when  you  took  9 rads  as  the  control  standard, 
because  it  is,  as  I said,  almost  twice  above  the  permissible  yearly- 
dose. 
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Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Actually,  I guess,  using  averages  is  not  very  helpful; 
is  it? 

Mr.  Jablon.  Well,  it  is  helpful,  sir,  if  you  believe  in  the  linear 
hypothesis. 

Mr.  Rogers.  Well,  it’s  kind  of  like,  what,  five  of  us?  If  five  of  us 
have  $5  million  but  you  have  $4  million  of  it  and  the  rest  of  us 
have  a little  bit  and  we  average  it  all  out,  that  average  does  not 
put  us  off  too  well. 

Mr.  Jablon.  Well,  what  you  say  is  true,  sir. 

Mr.  Rogers.  So,  for  the  guy  who  gets  zapped  with  a lot  ^of 
radiation  the  average  may  not  be  too  helpful  to  give  us  proper 
results. 

Mr.  Jablon.  May  I associate  to  your  question? 

Mr.  Rogers.  Surely. 

Mr.  Jablon.  You  may  or  may  not  remember  that  last  Friday 
there -was  a meeting  of  a group  sponsored  by  the  Environmental 
Study  Conference  which  was  chaired  by  Dr.  Karl  Morgan  and  one 
of  the  questions  that  was  considered  was  occupational  standards. 

Dr.  Morgan  made  what  I think  is  a very  wise  remark,  and  that  is 
that  the  important  thing  is  not  the  upper  limit  to  which  some  few 
people  may  be  exposed.  The  important  thing  is  what  is  the  average 
dose  to  the  whole  population  being  exposed,  because  if  you  believe 
in  a linear  response  model  then  the  total  number  of  cancers  that 
you  produce  is  going  to  be  governed  by  the  average  dose  to  the 
whole  population. 

Now,  it  is  true  that  if  this  dose  is  distributed  in  very  disparate 
ways,  nothing  to  this  persons  and  a lot  to  that,  the  latter  person  is 
the  one  who  is  taking  all  the  risk.  So  what  Dr.  Morgan’s  point  was, 
I think,  was  that  what  you  want  to  do  is  reduce  the  average  dose  to 
everybody  and  reduce  the  total  dose  to  the  population  as  much  as 
you  can.  That  reduces  your  population  risk. 

On  the  other  side  of  the  coin,  since  you  do  not  want  what  risk 
that  remains  to  be  concentrated  on  a few,  tethered  goats,  so  to 
speak,  at  the  same  time  you  want  to  reduce  the  maximum  that 
anybody  may  receive. 

Mr.  Rogers.  Well,  isn’t  that  really  the  important  thing  that  we 
want  to  do,  to  make  sure  that  the  individual  does  not  receive  more 
than  a safe  amount,  if  possible?  It  is  not  the  average  that  we  are 
really  trying  to  protect.  We  are  trying  to  protect  the  worker  who  is 
working  there  as  an  individual,  not  as  an  average. 

Mr.  Jablon.  That  is  what  I am  talking  about,  Mr.  Rogers.  Let  me 
pose  the  following  dilemma  for  you.  Right  now,  the  limit,  as  I 
understand  it,  is  5 rem.  But  the  average  is  very,  very  much  less 
than  that. 

Supposing  the  limit  were  reduced  to  0.5  rem,  a half-rem,  and 
suppose  everybody  got  that.  The  total  dose  to  all  the  workers  would 
be  very  much  larger  than  it  is  now,  and  we  would  be  in  a worse 
situation. 

Mr.  Rogers.  Well,  except  some  may  get  less  than  0.5,  too.  It  may 
well  be  that  half  the  population  would  have  less  than  the  0.5  if  we 
make  the  effort. 

Mr.  Jablon.  I do  not  wish  to  argue  against  reducing  the  5 to  0.5, 
if  that  is  feasible.  I am  saying  you  -want  to  bring  them  all  down. 
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Mr.  Rogers.  Well,  I think  we  are  agreed  on  that. 

Mr.  Carter.  So  you  feel  that  if  0.5  rems  becomes  the  standard 
throughout  the  country  and  all  are  exposed  to  0.5  rems,  that  there 
would  be  a worse  situation  in  terms  of  total  exposure? 

Mr.  Jablon.  Indeed. 

Mr.  Carter.  Five  Rem  would  be  10  times  worse  than  your  0.5 
rem. 

Mr.  Jablon.  Indeed. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Dr.  Putnam,  the  subcommittee  is,  of  course,  con- 
cerned that  any  followup  study  be  as  free  as  possible  from  control 
or  influence  by  agencies  that  may  have  some  policy  or  litigatory 
interest,  such  as  DOD  or  DOE.  I wondered  what  arrangements  had 
been  thought  of  in  the  design,  funding,  and  conduct  of  the  study 
that  the  National  Research  Council  believes  to  be  necessary  to 
assure  complete  independence  in  a followup  study. 

'Dr.  Putnam.  It  is  my  understanding  from  discussion  that  there 
may  be  an  interagency  group  with  a lead  agency  which  would 
handle  the  funding  to  be  derived  from  a number  of  Federal  agen- 
cies, some  of  which  may  have  a litigatory  interest  and  others  of 
which  may  have  an  independent  interest,  possibly,  for  example,  the 
National  Cancer  Institute. 

In  any  case,  regardless  of  the  source  of  funding,  the  objective  of 
the  Academy  is  to  assure  that  there  is  not  intervention  of  any 
Federal  agency  or  other  granting  body  in  the  operations  of  the 
committee  itself. 

Mr.  Rogers.  Would  any  of  the  agencies  have  any  review  or  final 
approval  of  the  design  of  this  study,  or  its  conduct? 

Dr.  Putnam.  It  is  not  the  practice  of  the  Academy  to  give  that 
prerogative  to  the  agency.  At  the  time  of  contract  negotiation,  it 
may  be  that  the  number  of  individuals  who  are  epidemiologists, 
vis-a-vis  statisticians,  vis-a-vis  hematologists  and  so  forth,  might  be 
discussed  and  sometimes  the  distribution  of  specialties  might  even 
be  incorporated  in  the  contract,  but  the  agency  would  not  have  any 
control  over  the  operation  of  the  committee  itself  and  would  cer- 
tainly not  have  jurisdiction  over  it. 

Mr.  Rogers.  Should  adequate  funding  be  made  available  at  the 
beginning,  or  do  you  believe  it  is  better  to  go  year  by  year? 

Dr.  Putnam.  I think  that  sufficient  insurance  of  continued  fund- 
ing is  very  important  because  there  will  be  a necessity  to  recruit 
the  staff  to  undertake  a project  of  this  magnitude.  - 

Mr.  Rogers.  Well,  now,  how  has  it  been  proposed  that  this  study 
would  be  funded? 

Dr.  Putnam.  I have  only  indirect  information  on  that.  Neither  I 
nor  Dr.  Handler  engages  directly  in  contract  negotiations.  As  I say, 
it  is  my  belief  that  a group  of  Federal  agencies  have  discussed  this 
issue,  including  that  meeting  on  December  1,  and  that  the  funding 
would  be  from  a variety  of  Federal  sources,  including  agencies 
other  than  Department  of  Defense  and  so  forth,  but  would  be  going 
to  a lead  agency,  possibly— is  it  Nuclear  Regulatory  Commission? 
Excuse  me.  The  Armed  Forces  Radiobiology  Research  Institute. 

Mr.  Rogers.  So  DOD  would  be  the  lead  agency? 
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Mr.  Weiss.  The  discussions  thus  far  have  pointed  to  the  Armed 
Forces  Radiobiology  Research  Institute  as  the  NRC’s  contact  with 
the  interagency  committee. 

Mr.  Rogers.  I wonder  if  it  would  be  well  for  the  Academy,  and 
those  of  you  involved,  to  give  us  your  thinking  as  to  whether  an  act 
of  Congress  specifically  authorizing  and  specifically  funding  such  a 
study  would  be  a better  approach  than  depending  on  agency  fund- 
ing. 

Mr.  Weiss.  I understand,  Mr.  Rogers,  that  when  an  act  of  Con- 
gress authorizes  a study  of  this  nature  and  funds  it,  or  directs  the 
funding  of  it,  that  it  names  some  agency  to  do  so,  and  it  is  of  no 
consequence  to  the  National  Academy  who  the  point  man  is. 

Mr.  Rogers.  In  fact,  I think  we  have  funded  some  studies  even 
with  the  cooperation  of  the  National  Academy  of  Science  President. 

Mr.  Weiss.  Several  times. 

Mr.  Rogers.  That  is  what  I was  thinking. 

Would  you  be  prepared  to  support  such  a recommendation? 

Dr.  Putnam.  I think  I would  have  to  consult  with  Dr.  Handler 
about  the  direct  question  of  supporting  such  legislation.  Clearly,  it 
is  of  value  to  us  to  have  an  independent  source  of  funding  to  assure 
the  greatest  possible  objectivity  and  least  possible  attempted  inter- 
ference. There  is,  of  course,  a question  of  time  lag  for  the  legisla- 
tion. 

Mr.  Rogers.  Well,  that  is  true.  Of  course,  we  have  already  waited 
about  20  years,  so  I am  not  sure  that  a few  months  more  would 
make  that  much  difference. 

Let  me  ask  this — excuse  me,  Dr.  Carter? 

Mr.  Carter.  Mr.  Chairman,  it  is  more  like  30  years,  if  you  will 
excuse  me. 

Mr.  Rogers.  I do  not  guess  it  would  be  too  much,  because  you 
would  be  working  on  your  study  design  anyhow,  would  you  not? 
Wouldn’t  it  take  some  time  to  get  set  up? 

Now,  how  would  you  select  the  particular  bomb  explosion  proj- 
ects to  study? 

Dr.  Putnam.  It  is  my  understanding  that  the  greatest  informa- 
tion is  currently  available  about  operation  Smoky,  and  I believe 
that  is  considered  to  be  the  dirtiest  of  the  operations,  in  terms  of 
the  total  exposure  of  individuals  and  that  alone,  with  some  3,000 
troops,  as  well  as  other  non-U.S.  observers  involved  would  be  a 
project  of  some  magnitude. 

I think  that  the  selection  of  the  projects  or  the  shots  would,  in 
part,  depend  upon  the  availability  of  information  about  personnel 
exposed  and  military  records  and  other  information  of  that  type 
that  would  assure  a valid,  objective  study. 

Mr.  Rogers.  We  understand  that  there  were  some  dirtier  than 
Smoky.  For  instance,  Nancy,  I think,  was  one.  Unfortunately,  there 
they  did  not  have  badge  records.  And  I think  it  was  two  times  the 
explosive  force,  as  thereabouts.  I believe  it  was  177  kilotons,  where- 
as Smoky,  I think,  was  about  48  or  44. 

Mr.  Carter.  It  was  supposed  to  be  44,  but  actually  it  was  48. 

Dr.  Putnam.  Well,  clearly,  this  is  an  area  that  the  committee 
itself  would  have  to  review  carefully  at  the  time  that  the  design  of 
the  study  is  proposed  and  developed,  together  with  the  contract 
agency  of  the  Government. 
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Mr.  Rogers.  In  other  words,  what  we  were  concerned  with  was 
that  you  would  not  just  use  the  more  controlled  studies,  because 
there  were  many-that  were  not 

Mr.  Carter.  Mr.  Chairman,  I believe  that  the  dirtiest  explosion 
in  the  United  States  was  at  Hood,  in  1957:  77  kilotons,  2,100 
marines. 

Dr.  Putnam.  Oh,  yes. 

Mr.  Carter.  Do  you  think  we  will  have  trouble  finding  the 
names  of  those  marines? 

Dr.  Putnam.  I think  that  Mr.  Jablon  can  advise  me  better  about 
the  difficulty  of  finding  records  of  various  service  agencies.  I think 
that  the  Marines  might  be  easier  to  follow  up  than  some  of  the 
other  Armed  Forces. 

Mr.  Carter.  I would  hope  so,  because  the  retrieval  of  these 
names  has  been  a disaster  of  the  greatest  magnitude. 

Mr.  Jablon.  If  you  are  requiring  a further  response  to  the  ques- 
tion, I would  say  that  it  seems  to  me  that  there  are  a number  of 
considerations  which  would  enter  into  picking  shots.  One  you  have 
mentioned,  and  that  is  the  reputation  of  this  or  that  shot,  or  the 
evidence  that  this  or  that  shot,  was  an  especially  dirty  one. 

A second  consideration  is  the  quality  of  the  records  of  the  people 
who  were  there.  I have  not  had  the  opportunity  to  examine  any  of 
these.  I have  heard  stories  to  the  effect  that  some  of  the  records 
from  shots  25  years  ago  are  in  terrible  condition,  and  it  may  be 
very  difficult,  at  this  time,  to  identify  who  was  there.  I think  the 
first  iob  we  would  have  to  do,  even  before  designing  the  study, 
would  be  to  go  over  the  series  of  shots,  classifying  them  according 
to  their  cleanliness  scale,  if  I may  speak  so,  and  examining  the 

Duality  of  the  records  of  units  who  were  there  to  see  what  can  be 
one. 

It  may  be,  it  may  be,  that  there  will  be  some  for  which  the 
records  are  just  gone  and  you  cannot  tell  who  was  there.  And  if  we 
put  all  of  this  together,  presumably  the  committee  to  which  Dr. 
Putnam  referred  will  be  able  to  choose  wisely. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes,  Dr.  Carter. 

Mr.  Carter.  On  that,  it  is  true  that  some  of  the  shots  go  back 
even  further  than  25  years,  actually  35  years,  to  be  exact.  There  is 
some  verv  interesting  information  about  those,  too,  that  may  or 
may  not  be  available  to  you,  or  which  some  people  have  not  made 
available  but,  nevertheless,  have  become  available  to  some  of  us. 

Are  you  familiar  with  Rotblatt’s  study  of  early  entrants  into 
Hiroshima? 

Mr.  Jablon.  Yes,  sir,  I did  read  it. 

Mr.  Carter.  Can  you  give  an  opinion  about  that  study? 

Mr.  Jablon.  Well,  I can  give  the  same  opinion  that  Professor 
Rotblatt  gave  at  the  Windscale  hearings  last  fall,  and  that  was  that 
he  thought  that  the  data  which  he  had  obtained,  which  had  been 
previously  published  by  Dr.  Hirose  and  Dr.  Watanabe  of  the  Nucle- 
ar Researcn  Institute  in  Hiroshima  were  very  provocative  and 
certainly  merited  further  investigation.  I can  go  no  further  than 
that. 

Mr.  Carter.  You  can  only  say  that  they  were  provocative? 

Mr.  Jablon.  Yes,  sir. 
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Mr.  Carter.  Didn’t  they  show  an  increased  incidence  of  leuke- 
mia? 

Mr.  Jablon.  Well,  they  apparently  showed  an  increase  in  inci- 
dence. 

Mr.  Carter.  Apparently? 

Mr.  Jablon.  Apparently,  yes,  sir. 

Mr.  Carter.  Apparently.  I think,  as  we  go  along,  it  will  become 
more  apparent. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you; 

What,  Dr.  Putnam,  is  the  relationship  between  the  National 
Research  Council  and  the  Radiation  Effects  Research  Foundation? 

Dr.  Putnam.  The  Radiation  Effects  Research  Foundation  is  actu- 
ally operated  through  the  National  Research  Council  and  indeed, 
through  the  Assembly  of  Life  Sciences,  of  which  I am  chairman, 
and  is  directly  under  the  supervision  of  Dr.  Councilman  Morgan, 
who  is  on  the  board  of  the  RERF. 

Would  you  like  to  respond  further? 

Dr.  Morgan.  Well,  this  was  set  up  about  3 years  ago.  It  is  a 
binational  foundation,  the  Radiation  Effects  Research  Foundation. 
Fifty  percent  of  the  funding  is  by  the  United  States  and  50  percent 
by  Japan.  The  money  comes  largely  from  the  Department  of 
Energy.  Our  funding  approximates  $6  million  a year.  Some  addi- 
tional funds  are  provided  by  NCI  and  NHLBI.  It  is  passed  through 
the  National  Academy  of  Science.  It  does  not  originate  there,  but  it 
is  a passthrough  fund. 

We  are  responsible  for  the  scientific  programs  of  the  Foundation, 
for  overseeing  their  excellence,  for  assisting  in  scientific  staffing,  in 
attracting  Americans  and  Japanese  scientists  of  high  quality  to 
work  there.  That  is  the  arrangement  at  the  moment. 

Mr.  Rogers.  Do  any  of  the  DOD  personnel  serve  the  Radiation 
Effects  Research  Foundation  or  its  advisory  committee  in  any  ca- 
pacity. 

Dr.  Morgan.  There  is  nobody  from  DOD.  Dr.  Liverman,  from  the 
DOE  is  one  of  the  American  directors,  of  the  Foundation.  There  are 
an  equal  number  of  Japanese  directors  and  American  directors  and 
each  has  one  vote.  The  scientific  guidance  is  provided  by  a commit- 
tee of  the  National  Academy  of  Science,  selected,  by  the  Academy, 
not  by  DOE. 

Mr.  Rogers.  And  what  about  the  input  from  Japan? 

Dr.  Morgan.  The  Japanese  have  a like  system.  They  nominate, 
or  choose,  their  directors,  which,  as  I said,  are  50  percent  of  the 
directorship.  At  present,  the  Chairman  of  the  Foundation  is  Japa- 
nese. The  Vice  Chairman  and  the  Chief  of  Research,  which  are  the 
next  two  top  positions,  are  both  Americans. 

Mr.  Rogers.  And  what  is  the  funding  from  Japan,  if  any? 

Dr.  Morgan.  Japan  puts  the  same  amount  that  we  put  in, 
namely,  the  equivalent  of  $6  million  comes  from  Japan. 

Mr.  Rogers.  And  it  is  this  foundation  that  is  continuing  the 
studies  on  the  health  effects? 

Dr.  Morgan.  Yes,  and  it  has  two  bases,  one  at  Hiroshima  and 
one  at  Nagasaki  where  the  two  bombs  were  dropped. 
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Mr.  Rogers.  I think  it  would  be  helpful  if  you  could  let  us  have, 
for  the  record,  the  Academy  of  the  Life  Sciences,  or  the  NRC’s, 
recommendation  on  separate  legislation  to  fund  this  study. 

Dr.  Putnam.  We  would  certainly  get  information  on  that  for  the 
record. 

Mr.  Rogers.  That  would  be  helpful. 

I presume  we  could  have  the  recommendation  fairly  soon,  could 
we  not? 

Dr.  Putnam.  We  will  assure  that. 

[The  following  letter  and  suggested  draft  language  were  received 
for  the  record:] 
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National  Academy  of  Sciences 


March  21,  1978 


The  Honorable  Paul  G.  Rogers 
House  of  Representatives 
Washington,  D.  C.  20515 

Dear  Mr . Rogers: 

I am  writing  to  follow-up  our  conversation  of  February  23,  on 
how  the  National  Academy  of  Sciences  might  cooperate  with  the  U.S. 
government  in  studies  on  the  health  effects  of  exposure  of  U.S. 
military  and  civilian  personnel  at  nuclear  weapons  tests.  This 
letter  also  is  responsive  to  your  earlier  request  made  to 
Dr.  Frank  W.  Putnam,  Chairman  of  the  National  Research  Council's 
Assembly  of  Life  Sciences,  at  the  February  14  hearings  of  your 
Subcommittee  on  Health  and  Environment  on  the  health  effects  of 
low-level  ionizing  radiation.  At  the  hearings  you  requested  our 
suggestions  for  proposed  legislation  to  authorize  such  studies  by 
the  Academy.  The  enclosed  is  a suggested  draft  language  response 
to  your  request;  if  enacted,  the  study  would  be  carried  out  in  the 
manner  described  by  Dr.  Putnam  in  his  testimony  to  your  Committee. 

As  you  know,  the  Academy  also  has  before  it  for  consideration 
requests  from  the  Department  of  Defense  and  the  Department  of  Energy 
thab.we  undertake  related  studies.  While  the  study  scope  has  been 
broadened  as  a result  of  the  information  presented  at  your  oversight 
hearings,  the  subject  content  and  the  scientific  issues  to  be  addressed 
remain  the  same.  As  I indicated  in  my  conversation  with  you,  my  view 
is  that  the  Academy  should  proceed  with  negotiations  currently  under 
way  with  the  Executive  Branch  so  that  the  initial  phases  of  such 
studies  can  get  under  way  immediately,  pending  the  enactment  of 
legislation  authorizing  the  longer  term  study. 

These  interim  initiatives  will  be  especially  useful  in  allowing 
us  to  make  an  insoediate  start  towards  developing  a detailed  under- 
standing of  the  physical  characteristics  of  the  various  tests,  the 
comprehensiveness  and  availability  of  the  monitoring  data,  and  the 
nature  and  completeness  of  the  lists  of  observers  and  participants 
at  the  tests,  both  military  and  civilian.  With  this  information, 
we  can  then  proceed  to  develop  a definitive  plan  of  action  for  the 
longer  tern  aspects  of  the  study.  It  is  these  preliminary  steps 
which  we  hope  to  get  under  way  as  soon  as  possible. 
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The  Information  presented  to  date  concerning  medical  problems 
of-  observers  cf  atomic  boob  tests,  the  likely*  variations  in  radiation 
dosages,  and  the  long  latency  period  associated  with  some  mal ignancies' 
provide  a persuasive  basis  for  anticipating  a continuing  scientific 
study  of  the  exposed  population  for  upwards  cf  twenty  years.  To  assure 
continuation  of  such  a study  to  its  conclusion,  legislative  commitment 
to  long-term  support  and  to  an  appropriate  institutional  framework 
seems  justified.  In  fact,  I would  be  hesitant  for  the  National  Academy 
of  Sciences  to  undertake  such  a long-term  study  without  some  form  of 
legislative  commitment  and  endorsement  of  the  program. 

The  enclosed  suggested  draft  language  is  only  one  of  many  forms  in 
which  such  a statutory  study  could  be  framed  and  modification  of  this 
format  may  be  needed  to  conform  the  language  to  the  legislative  manner 
in  which  you  may  wish  to  consider  such  a measure.  You  will  note  that 
provision  is  made  in  the  draft  to  facilitate  the  task  of  collecting 
information  needed  to  locate  and  contact  affected  individuals.  I am 
advised  that  exclusion  from  the  privacy  provision  of  che  Internal 
Revenue  Code  and  the  Privacy  Act  would  greatly  expedite  this  task. 

As  drafted,  it  would  hold  the  Secretary  of  Health,  Education,  and  Wel- 
fare responsible  for  making  the  study  arrangements  and  would  embody 
the  intent  for  a long-term  study.  The  draft  would  include  within  the 
study  both  military  and  civilian  personnel  involved  in  such  tests, 
recognizing,  however,  that  the  form  and  manner  in  which  coverage  of 
affected  civilians  is  to  be  handled  will  be  an  especially  difficult 
task.  The  language  generally  conforms  to  wording  used  in  other 
statutes  that  have  authorized  studies  by  the  National  Academy  of 
Sciences  on  behalf  of  the  government. 

In  view  of  the  urgency  in  responding  to  the  several  requests  for 
Academy  cooperation,  I have  presented  the  proposition  for  a study  to 
the  Governing  Board  of  the  National  Research  Council,  which  met  on 
February  25,  and  have  received  their  concurrence  to  cooperate  with  the 
Federal  government  in  such  an  undertaking. 

After  you  have  reviewed  this  suggested  draft  language,  please  let 
me  know  if  we  can  be  of  additional  assistance.  My  staff  also  are 
available  for  further  consultation  on  the  details  for  such  a study. 


Philip  Handler 
President 


Enclosure 
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A BILL 


To  provide  for  studies  on  the  health  effects  of  exposure  to 
radiation  from  nuclear  weapons  tests. 

Section  1. 

The  Secretary  of  Health,  Education,  and  Welfare  {hereinafter 
referred  to  as  the  Secretary),  in  cooperation  with  the  Secretary  of 
Defense  and  the  Secretary  of  Energy,  shall  arrange  for  the  conduct 
of  epidemiological  and  other  studies  in  connection  with  United  States 
military  personnel  and  other  persons  exposed  to  radiation  from  atmo- 
spheric level  tests  of  nuclear  weapons  carried  out  under  the  juris- 
diction of  the  United  states  government. 

Section  2. 

The  studies  required  by  Section  1 shall  be  the  subject  of  an 
annual  report  by  the  Secretary,  to  be  submitted  no  later  than  July  1 
of  each  year  to  the  President  of  the  U.S.  Senate  and  the  Speaker  of 
the  U.S.  House  of  Representatives,  including  information  regarding 
the  status  of  the  contractual  arrangements  for  such  studies  and  any 
condition  necessary  to  implement  these  provisions. 

Section  3. 


(a)  The  Secretary  shall  request  the  National  Academy  of  Sciences 
to  conduct  such  studies  under  an  arrangement  whereby  the  expenses 
incurred  by  the  Academy  in  conducting  such  studies  will  be  paid  by 
the  Secretary.  The  studies  undertaken  by  the  Academy  shall  include 
but  not  be  limited  to  (1)  identification  of  individuals  who  have 
participated  in  such  tests  and  estimation  of  their  exposure  to  radia- 
tion, (2)  investigation  of  the  consequences  to  such  individuals  of 
their  exposure  to  radiation,  and  (3)  performance  of  appropriate  studies 
of  those  exposed  to  radiation  as  a basis  for  defining  the  quantitative 
risks  of  development  of  malignancy  or  other  somatic  changes.  If  the 
National  Academy  of  Sciences  is  willing  to  do  so,  the  Secretary  shall 
enter  into  such  an  arrangement  with  the  Academy  for  the  conduct  of 
such  studies. 

(b)  If  the  National  Academy  of  Sciences  is  unwilling  to  conduct 
the  studies  required  under  this  section,  under  such  an  arrangement 
with  the  Secretary,  then  the  Secretary  shall  enter  Into  a similar 
arrangement  with  other  appropriate  nonprofit  private  groups  or  asso- 
ciations under  which  such  groups  or  associations  shall  conduct  such 
studies  as  provided  in  Section  1. 

Section  4.  i 

The  Secretary  and  other  Federal  agencies  shall  furnish  to  the 
organization  performing  the  studies  authorized  by  Section  1,  at  the 
latter's  request,  any  available  information  which  the  performing 
organization  may  deem  necessary  for  the  purpose  of  conducting  such 
studies.  Such  information  shall  be  provided  on  a confidential  basis 
and  without  regard  to  5 USC  S52a  or  26  USC  6103. 

Section  5. 

In  entering  into  any  arrangement  for  the  conduct  of  such  studies, 
the  Secretary  shall  request  the  performing  organization  to  report 
annually  to  the  Secretary  on  its  studies  and  investigations;  such  report 
is  to  be  transmitted  with  the  Secretary's  annual  report  to  the  Congress 
each  July  l. 

Section  6. 

The  Secretary  shall  - support  such  studies  for  as  long  as  necessary 
to  ensure  that  such  studies  are  consistent  with  the  long  latency  period 
between  exposure  to  radiation  and  manifestation  of  possible  malignancies. 
There  are  authorized  to  be  appropriated  such  funds  as  may  be  required  for 
the  conduct  of  the  studies  authorized  by  Section  1. 
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Mr.  Rogers.  Thank  you. 

Thank  you  for  your  presence  and  for  your  help.  The  committee  is 
most  grateful. 

The  next  witnesses  will  come  from  the  Department  of  Defense, 
Vice  Adm.  Robert  R.  Monroe,  U.S.  Navy,  Director  of  the  Defense 
Nuclear  Agency.  I believe  he  is  accompanied  by  Mr.  Peter  Haas, 
who  is  Deputy  Director  for  Science  and  Technology,  Defense  Nucle- 
ar Agency;  and  Maj.  Alan  Skerker,  member  of  the  Nuclear  Divi- 
sion, Strategy,  Plans  and  Policy  Directorate,  Office  of  the  Deputy 
Chief  of  Stair,  U.S.  Army. 

On  behalf  of  the  Army,  Col.  Victor  Hugo.  On  behalf  of  the  Air 
Force,  Lt.  Col.  George  Kush.  On  behalf  of  the  Navy,  Comdr.  Milton 
Finkelstein.  On  behalf  of  the  Marine  Corps,  Mty.  Rafael  Negron. 

We  welcome  all  of  you  gentlemen  to  the  committee  and  Admiral, 
your  statement  will  be  made  a part  of  the  record,  without  objec- 
tion, and  you  may  proceed  as  you  desire. 

STATEMENTS  OF  VICE  ADM.  ROBERT  R.  MONROE,  USN  DIREC- 
TOR, DEFENSE  NUCLEAR  AGENCY,  ON  BEHALF  OF  SECRE- 
TARY, DEPARTMENT  OF  DEFENSE;  COL.  VICTOR  J.  HUGO 
(ARMY);  COMDR.  MILTON  M.  FINKELSTEIN  (NAVY);  LT.  COL. 
GEORGE  S.  KUSH  (AIR  FORCE);  AND  MAJ.  RAFAEL  NEGRON 
(MARINE  CORPS),  ACCOMPANIED  BY  CAPT.  PAUL  TYLER, 
MEDICAL  CORPS  (NAVY),  DEPUTY  DIRECTOR  OF  THE 
ARMED  FORCES  RADIOBIOLOGY  RESEARCH  INSTITUTE; 
PETER  H.  HAAS,  DEPUTY  DIRECTOR,  SCIENCE  AND  TECH- 
NOLOGY, DEFENSE  NUCLEAR  AGENCY;  MAJ.  ALAN  SKERKER, 
MEMBER,  NUCLEAR  OFFICE  OF  THE  DEPUTY  CHIEF  OF 
STAFF,  OPERATIONS  AND  PLANS  (ARMY);  AND  REAR  ADM. 
HENRY  A.  SPARKS,  M.D.,  ASSISTANT  CHIEF  OF  MEDICAL  SUP- 
PORT, BUREAU  OF  MEDICINE  AND  SURGERY  (NAVY). 

Admiral  Monroe.  Thank  you,  Mr.  Chairman. 

I am  Vice  Admiral  Monroe,  Director  of  the  Defense  Nuclear 
Agency.  It  is  a great  privilege  to  be  here  today,  as  a representative 
of  the  Secretary  of  Defense,  "to  provide  this  committee  with  a 
summary  of  actions  now  underway  in  the  Department  of  Defense 
to  develop  data  on  DOD  personnel  who  participated  in  atmospheric 
nuclear  weapons  testing. 

Accompanying  me  today  are  Capt.  Paul  Tyler,  Medical  Corps, 
U.S.  Navy,  the  Deputy  Director  of  the  Armed  Forces  Radiobiology 
Research  Institute,  and  representatives  of  the  four  military  serv- 
ices: Col.  Victor  Hugo  of  the  Army;  Comdr.  Milton  Finkelstein  of 
the  Navy;  Maj.  Rafael  Negron  of  the  Marine  Corps;  and  Lt.  Col. 
George  Kush  of  the  Air  Force. 

Mr.  Rogers.  We  welcome  all  of  you  gentlemen. 

Admiral  Monroe.  Also  present,  in  response  to  the  Committee’s 
request  of  February  1,  are  Mr.  Peter  Haas,  my  Deputy  Director  for 
Science  and  Technology,  and  Mrj.  Alan  Skerker  of  the  Army,  who 
appeared  before  you  earlier. 

Mr.  Rogers.  Yes.  We  welcome  you  gentlemen  back. 

Admiral  Monroe.  Since  the  representatives  of  the  Department 
of  Defense  last  appeared  before  you  on  January  25,  the  Secretary 
-of  Defense  has  initiated  a major  program  to  develop  information  on 
the  participation  of  DOD  personnel,  both  military  and  civilian,  in 
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atmospheric  nuclear  weapons  testing.  The  Defense  Nuclear  Agency 
has  been  designated  the  DOD  executive  agent  for  this  program, 
and  I would  Tike  to  summarize  for  you  its  scope  and  breadth. 

Through  extensive  research  efforts  by  the  four  military  services, 
we  expect  to  do  the  following,  to  the  extent  that  records  are  availa- 
ble: 

First,  to  develop  a history  of  every  atmospheric  nuclear  test  that 
involved  DOD  personnel,  military  or  civilian. 

Second,  to  identify  the  radiation  monitoring  control  policies,  pro- 
cedures and  requirements  that  were  in  effect. 

Third,  to  assemble  a census  of  personnel  at  each  test  or  test 
series,  identifying  their  location  and  movements  during  the  event, 
their  protection,  and  their  radiation  dose  exposure. 

Results  of  thiB  research  will  be  made  available  as  soon  as  devel- 
oped, to  scientific  review  organizations— the  Center  for  Disease 
Control,  the  National  Research  Council  of  the  National  Academy  of 
Sciences,  or  others— for  studies  investigating  the  risks  of  exposure 
to  low-level  ionizing  radiation. 

As  our  research  progresses,  and  individuals  are  identified  whose 
recorded  exposure  to  radiation  is  above  a given  level,  DOD  will 
attempt  to  locate  and  notify  them  and  initiate  appropriate  medical 
, follow-up. 

Now,  the  Defense  Nuclear  Agency  is  responsible  for  the  overall 
program  within  the  Department  of  Defense,  and  is  providing  the 
centralized  direction  and  control.  This  operation  is  centered  at  the 
Armed  Forces  Radiobiology  Research  Institute — AFRRI— a subordi- 
nate command  of  DNA.  We  presently  have  35  individuals  working 
full  time  on  this  DNA  portion  of  the  effort. 

The  detailed  research  will  be  accomplished  by  the  four  military 
services,  each  handling  its  own  units  and  personnel.  I would  like  to 
emphasize  for  a moment  the  extensive  nature  of  the  research  effort 
we  have  embarked  upon.  As  you  know,  we  are  dealing  with  events 
that  occurred  20  to  30  years  ago,  with  records  that  are  incomplete 
and  scattered. 

I cannot  give  you  a firm  schedule  at  this  time,  as  the  exact 
magnitude  of  the  task  is  unknown.  It  will  surely  require  many 
months,  possibly  several  years,  to  complete;  however,  segments  of 
the  data  will  become  available  relatively  soon.  We  are  prioritizing 
the  research,  so  as  to  focus  initially  on  those  events  of  the  greatest 
medical  or  scientific  interest  or  concern. 

The  number  of  individuals  that  are  devoted  to  this  research  by 
each  of  the  services  will  vary,  depending  on  the  magnitude  of  the 
task.  For  example,  the  preliminary  data  from  Exercise  Desert  Rock 
VII  and  VIII  indicate  that  over  5,000  Army  troops  and  some  3,600 
marines  were  involved,  while  the  Air  Force  had  only  about  240  and 
the  Navy  less  then  100.  On  the  other  hand,  the  Navy  was  exten- 
sively involved  in  all  the  Pacific  tests. 

Thus,  the  manpower,  the  expense,  and  the  time  required  for  each 
service’s  research  will  vary  widely. 

Representatives  of  each  of  these  services,  whom  I introduced,  will 
be  prepared  at  the  conclusion  of  my  statement  to  give  you  brief 
descriptions  of  the  efforts  now  getting  underway  in  their  services. 

To  assist  in  gathering  as  much  information  as  possible,  we  have 
installed  toll-free  telephone  lines  at  AFRRI— the  Armed  Forces 
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Radiobiology  Research  Institute — initially  two  lines,  now  six  lines. 
We  have  widely  publicized  these  numbers  requesting  DOD  individ- 
uals who  have  participated  in  nuclear  weapons  tests  to  call  and 
provide  us  key  items  of  information  on  their  involvement  as  well 
as  up-to-date  locators. 

Nationwide  response  has  been  intense,  with  about  2,500  calls 
having  been  received  in  the  first  5 days  of  operation.  These  tele- 
phones are  currently  being  manned  on  a round-the-clock  basis,  7 
days  a week. 

We  are  also  conducting  a major  effort  to  declassify  all  possible 
documents  regarding  participation  of  DOD  personnel  in  atmospher- 
ic nuclear  tests.  Already,  some  20  reports  on  the  Desert  Rock  series 
have  been  declassified.  Copies  have  been  provided  the  committee  as 
requested  by  your  letter  of  January  19. 

In  closing,  Mr.  Chairman,  I would  like  to  express  my  apprecia- 
tion for  this  opportunity  to  outline  for  you  today  the  Department  of 
Defense  program.  I can  assure  you  that  this  effort  is  receiving 
high-level  attention  in  DOD  and  that  there  is  total  commitment  to 
carry  it  through  thoroughly  and  quickly. 

We  feel  a deep  sense  of  responsibility  toward  the  Department  of 
Defense  personnel  involved,  to  insure  that  any  possible  relationship 
between  exposure  to  nuclear  weapons  tests  and  subsequent  inci- 
dence of  leukemia  or  other  cancers  is  investigated;  and  we  see  an 
opportunity  to  assist  in  making  a significant  contribution  to  scien- 
tific knowledge  on  the  health  effects  of  ionizing  radiation.  We  will 
keep  the  committee  fully  informed  of  our  progress. 

MrL  Chairman,  this  completes  my  statement.  The  service  repre- 
sentatives are  now  prepared  to  give  you  a brief  summary  of  their 
research  plans;  after  which  we  will  be  pleased  to  answer  any 
questions  whichyou  may  have. 

Mr.  Rogers.  Tnank  you,  Admiral.  I think  that  would  be  helpful, 
-if  we  could  have  a quick  statement  from  each  of  the  services. 

Admiral  Monroe.  Thank  you,  sir. 

STATEMENT  OF  COL.  VICTOR  J.  HUGO 

Colonel  Hugo.  Mr.  Chairman,  I am  Colonel  Hugo.  I am  currently 
assigned  to  the  Office  of  the  Chief  of  Staff  of  the  Army  and  I have 
been  designated  as  the  focal  point  within  the  Army  to  coordinate 
the  efforts  of  that  service  in  developing  the  names  of  the  particular 
individuals  who  were  present  at  nuclear  weapons  testing. 

I am  assisted,  at  the  moment,  by  three  additional  personnel 
within  the  Office  of  the  Chief  of  Staff  of  the  Army  who  are  em- 
ployed currently  full  time.  They  are  Lieutenant  Colonel  McCaf- 
ferty,  Major  Skerker,  whom  I believe  you  know  and  who  has  been 
here  previously,  and  Major  Define.  In  addition  to  that,  sir,  I also 
have  two  full-time  administrative  personnel  who  are  assisting  me. 

Currently  within  the  Army  staff  in  the  Army  Secretariat  are  an 
additional  five  personnel  who  are  currently  devoting  approximately 
50  percent  and  more  of  their  effort.  I have  these  names  if  you  so 
wisn,  sir. 

Mr.  Rogers.  I think  it  would  be  helpful,  for  the  record. 

Colonel  Hugo.  All  right,  sir. 

Mr.  Rogers.  You  can  submit  them  for  the  record. 

Colonel  Hugo.  Fine,  sir.  I will  submit  them  later  for  the  record. 


1098 


[The  following  material  was  received  for  the  record:] 

Additional  Army  St  a ft  in  the  Army  Secretariat 

Army  personnel  presently  devoting  approximately  50  percent  or  more  of  their 
effort  to  matters  related  to  nuclear  weapon  atmospheric  testing:  Col.  T.  Nowo- 
siwsky,  Col.  V.  Miller,  Maj.  D.  Keller,  Mr.  W.  Anderson,  and  Mr.  P.  Feagles. 

In  addition  to  these  five  and  to  the  five  full-time  personnel  previously  mentioned, 
the  Army  currently  has  31  other  administrative  personnel  working  primarily  on 
this  program. 

Colonel  Hugo.  Probably  the  most  important  individual  we  have 
is  Mr.  Anderson  from  the  Army  Office  of  the  Adjutant  General.  He 
is  the  one  who  will  be  most  responsible  for  helping  us  develop  the 
names  of  the  individuals  who  were  involved  in  this  testing. 

Since  Major  Skerker  appeared  before  you  in  the  latter  part  of 
January,  I would  like  to  summarize  briefly,  , if  I may,  the  efforts 
that  the  Army  has  undertaken  to  cooperate  with  the  efforts  of  the 
Defense  Nuclear  Agency  and  the  committee. 

Mr.  Rogers.  That  would  be  helpful. 

Colonel  Hugo.  We  have,  of  course,  reviewed  and  declassified  the 
reports  for  which  the  Army  has  been  the  proponent,  and  I believe 
that  these  have  already  been  provided  for  the  subcommittee;  pre- 
pared responses  to  the  questions  that  the  subcommittee  submitted 
to  Major  Skerker  subsequent  to  his  testimony  toward  the  latter 
part  of  January.  We  have  initiated  an  intensive  data  review,  not 
only  reviewing  the  data  which  has  been  made  available  to  us  by 
the  Defense  Nuclear  Agency,  but  also  contacting  other  Government 
agencies  which  we  believe  may  have  records  and  reports  which 
would  be  of  assistance  to  us  in  developing  the  names  of  all  the  total 
participants;  begun  preparation  of  the  report  to  which  Admiral 
Monroe  referred  earlier;  and,  I think  most  importantly,  have  estab- 
lished liaison  with  the  Office  of  the  Adjutant  General  and  the 
Surgeon  General  to  assist  in  identifying  these  people. 

If  I may,  I would  like  to,  very  briefly, -explain  why  this  is  going  to 
be  a very  time-consuming  task. 

Mr.  Rogers.  Yes. 

Colonel  Hugo.  I think  first  of  all,  and  I believe  Dr.  Carter  men- 
tioned the  fact  about  the  records  and  how  difficult  it  was  going  to 
be  to  get  the  information  necessary.  There  are  several  reasons  that 
account  for  this  difficulty  in  trying  to  achieve  it. 

First  of  all,  the  fact  that  Camp  Desert  Rock,  which  is  the  name 
of  the  particular  series  of  tests  which  the  Army  is  most  interested 
in  at  this  moment,  because  that  has  the  most  substantial  troop 
involvement  insofar  as  the  Army  is  concerned,  Camp  Desert  Rock 
was,  in  and  of  itself,  a provisional  organization.  It  was  a subpost  of 
Camp  Irwin,  and  as  such,  really  had  no  permanently  assigned 
personnel. 

The  Army  units,  even,  that  participated  in  the  tests  were  not 
exactly  a table  of  organization  and  equipment  units,  that  is,  with  a 
set  organization  that  came  from  a set  post.  In  many  instances,  they 
were  composed  of  individuals  who  were  sent  to  a particular  organi- 
zation by  another  post.  So  we  have  a very  difficult  time  trying  to 
reconstruct  and  arrange  rosters  of  the  individuals  that  were  as- 
signed to  a particular  unit  during  a particular  test.  We  can  do  it.  It 
is  going  to  take  us  time,  however,  to  do  so. 
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Mr.  Roger8.  May  I ask,  do  you  have  a record  of  the  serial 
numbers  of  those  men? 

Colonel  Hugo.  Yes,  sir.  What  we  would  have  to  do,  sir,  is  to  go 
back  and  screen  all  the  morning  reports,  some  12  million  frames  of 
microfilm,  I am  given_to-  understand,  and  piece  together,  step  by 
step,  during  a particular  time  frame  the  individuals  assigned  to 
this  particular  organization  that  appeared  during  the  testing  of  the 
particular  record. 

Mr.  Rogers.  Yes,  sir,  Dr.  Carter. 

Mr.  Carter.  On  that,  it  seems  to  me  that  there  would  be  a 
special  order  for  these  men,  listed  by  name..  Do  you  remember 
when  you  were  ordered  to  one  part  of  the  country 

Colonel  Hugo.  Yes,  sir. 

Mr.  Carter.  It  does  not"  seem  to  me  that  you  would  have  to  get 
the  morning  reports  and  screen  them.  There  must  have  been  a 
special  order  written,  it  seems  to  me,  for  every  man  who  went  out 
tnere. 

Colonel  Hugo.  Well,  yes,  sir,  except  it  could  very  well  have  been 
a company  or  a particular  unit  just  sent  on  that  particular  order. 
In  other  words,  there  are,  for  example,  20  people  from,  for  exam- 

Ele,  Fort  Bliss,  or  20  additional  personnel  from  Fort  Hood,  may 
ave  gone  and  comprised  the  unit  at  the  test  site  itself. 

Mr.  Carter.  Well,  those  names  must  be  listed  as  a group  some- 
where. You  just  do  not  send  20  men  to  a test  site  without  their 
names,  rank,  and  serial  number  kept  on  file  somewhere. 

Colonel  Hugo.  Yes,  sir.  Yes,  sir,  they  are  down,  and  that  is  what 
we  will  have  to  do,  is  screen  those  records. 

Mr.  Carter.  All  right,  sir. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Do  I understand  you  to  say  that  Camp  Desert  Rock, 
had  no  set  of  orders  in  your  records  as  to  who  participated  in  the 
nuclear  bomb  test  operations? 

Colonel  Hugo.  No,  sir.  What  I am  saying,  sir,  is  that  there  were 
sets  of  orders  on  the  particular  units  and  on  the  particular  individ- 
uals that  were  involved.  These  particular  records  would  have  been 
entered  into  morning  report  files,  which  are  filed  in  that  particular 
order. 

Mr.  Rogers.  Do  you  mean  you  do  not  have  the  orders  together 
for  the  headquarters  there?  Do  they  keep  the  records  of  those 
orders? 

Colonel  Hugo.  Yes,  sir,  we  keep  the  records. 

Mr.  Rogers.  Do  you  keep  the  personnel  records  of  those  men  and 
their  serial  numbers? 

Colonel  Hugo.  Not  quite  that  neatly,  sir. 

Mr.  Rogers.  What’s  that? 

Colonel  Hugo.  Not  quite  as  ne&tly  as  what  you  would  think,  no, 
sir.  No,  sir,  we  do  not. 

Mr.  Carter.  What  about  copies  of  the  201  files  that  you  have? 
Colonel  Hugo.  Sir,  the  copies  of  the  201  files — if  I may  for  just  a 
moment,  once  we  have  constructed  rosters  of  the  units  that  would 
be  involved  in  the  tests,  and  this  would  be  based  on  morning 
reports  plus  the  orders  to  which  you  referred,  Dr.  Carter,  we  would 
construct  the  rosters  of  the  individuals  that  were  assigned  to  the 
units  that  participated  in  the  tests  and  we  would  then  go  to  a 
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separate  set  of  files  to  come  up  with  the  individual’s  personnel 
records,  which  would  include  his  medical  records. 

Now,  part  of  the  difficulties  that  we  are  going  to  encounter — and 
it  is  not  only  the  Army,  but  all  of  the  other  services  as  well— is  the 
fact  that  the  period  that  we  have  under  investigation,  or  under 
scrutiny,  up  to  1958,  I am  led  to  understand  that  approximately  80 
percent  of  the  records  that  are  involved  in  that  particular  period 
were  destroyed  in  the  fire  in  the  GSA  records  holding  facility,  sir. 

So  we  are  going  to  have  trouble  identifying  the  precise  radiation 
dose,  looking  at  the  personnel  records— 

Mr.  Rogers.  When  was  that? 

Colonel  Hugo.  I believe  1963,  sir,  but  I will  find  out  and  submit 
that  for  the  record  for  you. 

Admiral  Monroe.  I can  comment  on  that,  Mr.  Chairman.  The 
fire  was  in  July  1973.  It  destroyed  some  17  million  service  records, 
including  those  of  Army  personnel  who  were  discharged  up 
through  December  of  1959,  and  Air  Force  or  Army  Air  Corps 
personnel  who  were  discharged  up  to  December  of  1963.  One  entire 
floor  of  the  building,  with  17  million  records,  was  lost. 

Mr.  Rogers.  Did  you  lose  the  records  of  the  various  headquar- 
ters, or  were  these  just  individual  files? 

Colonel  Hugo.  I am  led  to  understand,  sir,  that  they  are  just 
individual  files. 

Mr.  Rogers.  So  you  should  still  have  the  records  of  Camp  Desert 
Rock 

Colonel  Hugo.  Of  the  Headquarters. 

Mr.  Rogers.  Of  who  was  there,  the  orders  issued,  the  orders  they 
received? 

Colonel  Hugo.  Yes,  sir.  We  would  have  the  morning  report  en- 
tries from  Camp  Desert  Rock,  yes,  sir,  that  we  could  reconstruct 
the  rosters.  But,  of  course,  that  would  not  then  give  us  the  radi- 
ation dose  that  the  individuals  may  have  received. 

Mr.  Carter.  Mr.  Chairman,  on  that,  if  you  would  yield,  I believe 
most  of  those  dosimetry  reports  are  at  Blue  Grass  Ordinance 
Depot,  are  they  not? 

Colonel  Hugo.  Some  of  them  are,  sir.  Some  of  them,  for  example, 
from  1957,  the  Lexington  Army  Signal  Depot  did,  in  fact,  develop 
and  has  a film  reel,  for  example,  of  the  radiation  records  from 
1957.  In  the  intervening  years,  from  1953,  1955  and  1956,  many  of 
the  film  badges  were  developed  at  Camp  Desert  Rock,  radiation 
data  extracted,  and  sent  to  the  individual's  home  station  for  inclu- 
sion in  his  medical  file.  These  medical  files,  are,  of  course,  as  I 
mentioned,  included  in  the  individual’s  personnel  records,  some  80 
percent  of  which  could  well  have;  been  destroyed  in  this  fire,  in 
1973,  sir. 

Mr.  Rogers.  Thank  you,  Colonel  Hugo. 

Admiral  Monroe.  Comdr.  Milton  Finkelstein  of  the  Navy. 

STATEMENT  OF  COMDR.  MILTON  M.  FINKELSTEIN 

Commander  Finkelstein.  Mr.  Chairman,  I am  Milton  M.  Finkel- 
stein, a commander  in  the  Navy,  serving' in  the  Office  of  the  Chief 
of  Naval  Operations.  I also  have  been  identified  as  a focal  point  for 
my  service. 
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The  Navy  goal  in  support  of  the  DOD-directed  effort  is  to  identify 
an  estimated  100,000  Navy  individuals,  military  and  civilian,  who 
participated  in  the  atmospheric  nuclear  test  program.  The  identifi- 
cation process  will  include  determination  of  the  names  of  the  indi- 
viduals who  participated  in  the  tests,  their  identification  number, 
date  and  place  of  birth,  home  of  record  at  the  time  of  service  entry, 
documented  exposure  data,  documented  test  participation  and  last 
known  address. 

A pilot  staff,  comprised  of  6 officers  on  a full-time  basis,  about  20 
others  on  a part-time  basis,  and  a number  of  organizations  are 
providing  support  to  this  effort  during  the  interim  period  until  the 
dedicated  project  office  is  fully  staffed. 

Research  of  technical  reports  establishing  postevent  radiation 
contours  of  participating  units,  safety  indoctrination,  monitoring 

Erocedures  and  location  of  units  during  the  detonation  phase  is 
eing  performed  by  the  Navy’s  technical  laboratories  and  facilities. 
An  example  of  the  results  to  date  include  the  statistics  on  Oper- 
ation Crossroads  conducted  at  Bikini  during  July  1946.  This  two- 
event  operation  included  approximately  42,000  men,  242  ships  and 
156  airplanes. 

A search  and  review  of  archived  unit  documents  to  establish 
names  of  participating  individuals  is  being  conducted  by  the 
Bureau  of  Naval  Personnel  for  military  personnel  and  the  Office  of 
Civilian  Personnel  for  Navy  civilian  participation. 

The  principal  locations  of  these  historical  documents  are  the 
GSA-managed  Federal  Records  Centers  at  both  Suitland,  Md.,  and 
St.  Louis,  Mo.  The  census  of  identified  Navy  participants  in  oper- 
ation crossroads  to  date  is- 1,038  names. 

A parallel  search  for  dosimetry  data  will  be  conducted  by  the 
Bureau  of  Medicine  and  Surgery.  This  effort  involves  reviewing 
Navy  health  records  for  exposure  information  and  corroborating 
the  data  with  that  contained  in  the  Department  of  Energy’s  con- 
tractor’s dosimetry  system.  Liaison  has  been  established  with  the 
Department  of  Energy  and  other  military  services  to  insure  that 
applicable  dosimetry  records  are  identified.  We  estimate  that  it 
will  require  at  least  20  man-years  of  effort  to  review  the  partici- 
pant medical  records  at  the  Department  Medical  Center  in  St. 
Louis  and  the  Department  of  Energy’s  Operation  Office  in  Las 
Vegas. 

The  initial  efort  to  collect  the  dosimetry  information  should  be 
completed  within  2 years  with  the  end  product  being  identification 
of  participating  individuals  and  their  total  radiation  exposure. 
After  the  initial  effort,  it  is  estimated  that  a small  staff  will  be 
required  to  search  personnel  and  dosimetry  records  in  response  to 
individual  inquiries.  \ 

Mr.  Chairman,  that  concludes  my  remarks. 

Mr.  Rogers.  So  you  have  6 officers  and  20  others  part  time? 
Commander  Finkelstein.  Yes,  sir. 

Mr.  Rogers.  How  much  of  their  time  are  they  devoting? 
Commander  Finkelstein.  The  six  officers  are  devoting  full  time. 
Mr.  Rogers.  Full  time. 

Commander  Finkelstein.  Yes,  sir. 

The  20  personnel  are  probably  devoting  about  50  percent  of  their 
time  at  this  time. 
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\ 

Mr.  Rogers.  Would  you  let  us  have  their  names  for  the  record? 
Commander  Finkelstein.  Yes,  sir,  for  the  record,  we  will  provide 
that. 

[The  following  information  was  received  for  the  record:] 

U.S.  Navy  Atmospheric  Nuclear  Testing  Program 


Full  time: 

Capt.  T.  H.  Sherman,  USN,  Cmdr.  M.  M.  Finkelstein,  USN,  Lt.  Comd.  R.  T. 
Bell,  MSC,  USN,  Mr.  E.  Haslam,  Mr,  H.  Ottenstroer,  Mr.  R.  Luersen,  YNSN  S. 
Cross,  USN. 

Part  time: 

Capt.  D.  Henderson,  USN,  Capt.  G.  Tsantes,  USN,  Capt.  J.  Mahaffey,  USN, 
Comar.  W.  M.  Beckner,  MSC,  USN,  Lt.  Comdr.  L.  Beuchler,  MSC,  USN,  Lt. 
Comdr.  S.  Turner,  USN,  Lt.  Comdr.  D.  Brown,  MSC,  USN,  Lt.  Comdr.  W.  H. 
Vernon,  USN,  Lt.  W.  R.  Wedding.  MSC,  USN,  Lt.  J.  Graham,  JAGC,  USN, 
HMCM  C.  P.  Cobbs,  USN,  YN1  E.  C.  Umali,  USN,  Dr.  D.  Allard,  Mr.  P. 
Crowley,  Mr.  R.  Jenkins,  Mr.  R.  Hammond,  Mr.  L.  Thomson,  Ms.  Thomas,  Mrs. 
D.  Powell,  Mrs.  C.  Melito,  and  Ms.  M.  Harrington. 

Mr.  Rogers.  And  would 

Commander  Finkelstein.  There  are  numerous  other  individiuals 
unaccountable,  actually,  in  the  organization  throughout  the  Navy 
to  do  this. 

Mr.  Rogers.  Any  names  of  the  people  working  on  this  and  the 
amount  of  time  they  are  devoting  to  this  would  be  helpful. 

May  I ask  the  Colonel  one  question?  How  many  records  are  you 
having  to  look  for  in  the  Army? 

Colonel  Hugo.  On  the  Desert  Rock  series  alone,  sir,  we  are 
estimating  in  the  vicinity  of  80,000. 

Mr.  Rogers.  And  what  others? 

Colonel  Hugo.  Well,  sir,  then  we  will  look  at  the  series  that  were 
run  in  the  Pacific  during  the  late  1940’s.  But  we  are  concentrating 
our  efforts  at  the  moment  on  the  Desert  Rock  series. 

Mr.  Rogers.  How  many  do  you  estimate  in  the  Pacific? 

Colonel  Hugo.  I would  say  approximately  40,000  to  50,000,  sir,  is 
what  we  are  looking  at. 

Mr.  Rogers.  Thank  you. 

Mr.  Carter.  Mr.  Chairman,  on  this,  I find  it  rather  interesting — 
the  following  procedures  were  described  in  the  Exercise  Desert 
Rock  VII  and  VIII,  “Final  Report  of  Operations”,  for  controlling 
convoys  in  the  forward  areas. 

[The  following  report  was  received  for  the  record:] 
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ANNEX  I ( UNCLASSIFIED) 

STANDARD  OBSERVER  GROUPING,  ROSTERING 
AND  CQHYOr  PROCEDURES  FOR  CAMP  DESERT  ROCK 

^ 1.  ROSTERING 

a.  Staff  supervision  of  grouping  and  rottaring  observer*  vat 
con  tide  red  a dual  responsibility  of  8-2  and  8-3.  8-2  vat  responsible 

that  all  rostered  observers  had  the  proper  security  clearance.  S-3  vat 
responsible  that  all  properly  cleared  observers  were  grouped  and  rostered 
to  see  a shot. 


b.  The  follovlng  procedure  vaa  found  to  be  the  moat  effective: 

(1)  Prior  to  arrival  of  observers,  S-3  estimated  the  nunber 
of  briefing  groups  required  and  the  anticipated  vehicle  requirements  for 
each  shot,  provided  8-2  with  a break-out  of  convoy  serials  to  include 
respective  vehicle  mxtbers  and  capacities.  ibe  size  of  the  briefing  or 
orientation  groups  vaa  dictated  by  the  seating  capacity  (600)  of  the 
auditorlw  and  the  site  of  training  aids  being  used. 

(2)  Proa  this  information,  S-2  prepared  security  identifi- 
cation cards  vith  space  for  observer's  signature,  briefing  group  number 
and  vehicle  Dumber.  Cards  were  filed  in  vehicle  order. 

(3)  As  observers  reported,  they  vere  initially  processed 
through  Visitors  Bureau  and  into  S-2  office.  Each  observer  gave  8-2  an 
official  copy  of  his  orders  and  signed  hia  identification  card  vith 
grouping  and  vehicle  numbers. 

(4)  The  orders  vere  filed  in  vehicle  bundles,  frees  which 
stenciled  rosters  vere  prepared  vith  escort  officer's  name  added.  Sten- 
cils vere  proofed  and  certified  by  S-2  to  insure  proper  clearance.  Ap- 
proximately eight  copies  of  each  roster  vere  needed  for  each  convoy 
movement  into  the  Nevada  Test  Site. 

(5)  In  the  event  it  was  necessary  to  re -roster  for  special 
situations,  observers  vere  re-routed  through  S-2. 

2.  CONVOY  PROCEDURES:  A physical  check  of  personnel  in  each 

convoy  moving  into  and  out  of  the  Nevada  Test  Site  vat  accomplished  by 
the  Camp  Mercury  Security  personnel. 

e.  To  save  time  and  avoid  congestion  at  the  entrance  to  the 
Test  Site,  DOD  personnel  adopted  the  practice  of  checking  the  convoys 
at  Camp  Desert  Rock  and  escorting  them  through'  gates  1 and  2 at  Camp 
Mercury. 

b.  The  follovlng  procedures  ve/e  found  to  be  most  effective 
in  controlling  convoys  to  the  forward  area: 

(l)  Five  copies  of  all  rotters  vere  required  to  be  turned 
in  to  DOD  Security  a minimus  of  six  hours  prior  to  the  departure  of  the 
convoy. 


(2)  Vehicles  vere  spotted  in  convoy  order  vith  ten  by  tea 
inch  signs  A-l,  A-2,  etc.,  taped  in  the  right  front  vindshield  of  each 
vehicle.  Designated  escort  officers  for  each  vehicle  vere  briefed  thirty 
minutes  prior  to  loading  time  and  given  two  copies  of  the  vehicle  roster. 

(3)  As  observers  loaded,  each  Escort  Officer  checked  off 
Individual  names.  At  the  announced  time,  Escort  Officers  red  lined  names 
of  absentees  on  both  copies  of  the  rosters.  Since  no  changes  could  be 
made  on  the  rosters,  anyone  arriving  after  this  time  could  not  go  vith 
the  convoy.  Escort  Officers  added  names  of  drivers  (vho  vere  all  badged) 
and  entered  the  total  nunber  present  on  the  tvo  rosters. 

(4)  As  the  DOD  Security  representative  came  by  to  check 
the  bus,  one  copy  of  the  roster  vaa  presented  to  him,  and  the  other  copy 
vas  retained  by  the  Escort  Officer  until  his  return  from  the  forward 
area  and  then  turned  over  to  S-3  as  a permanent  record. 

(5)  In  case  of  vehicle  breakdowns,  personnel  could  be 
loaded  into  a spare  vehicle  by  merely  exchanging  vehicle  nunbera.  Vehi- 
cle loads  could  also  be  consolidated  by  grouping  rosters  and  vehicle 
numbers  on  the  one  vehicle  being  used  for  consolidation.  V| 
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Mr.  Carter.  I want  to  know,  Mr.  Chairman,  what  has  become  of 
all  of  these  rosters  after  all  of  these  checks?  Where  are  they?  They 
could  not  have  all  burned  up  out  there  in  St.  Louis.  And  you  tell 
me  it  is  going  to  take  aobut  20  years,  to  find  them  all?  Twenty 
man-years? 

Commander  Finkelstein.  Sir,  I am  talking  20  years  of  reviewing 
the  medical  records  for  the  Navy — 20  man-years,  not  20  years. 

Mr.  Carter.  Twenty  man-years? 

Commander  Finkelstein.  Yes,  sir.  If  we  are  provided  with  the 
right  amount  of  men,  then  we  can  get  it  done  quicker. 

Mr.  Carter.  Well,  now,  you  did  not  mention  anything  about  this 
a little  while  ago.  You  brought  up  morning  reports. 

You  gentlemen  know  better  than  that.  Uncle  Sam  gave  you  the 
title  of  gentlemen,  and  I believe  you  are  all  gentlemen.  Surely  you 
can  find  those  rosters.  Clearly  this  is  a part  of  your  orders  out 
there.  What  has  become  of  those  rosters?  I want  to  know. 

Admiral,  could  you  answer  it? 

Admiral  Monroe.  Our  research  efforts,  Dr.  Carter,  will  be  exact- 
ly to  uncover  that  kind  of  record.  We  will  seek  every  conceivable 
bit  of  data  that  will  give  us  information,  accurate  information,  on 
who  was  there,  how  they  participated,  and  what  exposure  they 
received. 

Mr.  Carter.  I want  to  know  again,  what  has  become  of  these 
rosters?  Five  copies  of  all  rosters  were  required  to  be  turned  into 
DOD  security  a minimum  of  6 hours  prior  to  departure  in  convoy. 

I would  just  like  to  know  what  happened  to  them  all. 

Admiral  Monroe.  The  rosters  that  I believe  you  are  speaking  of, 
sir,  are  the  Army  rosters  from  Camp  Desert  Rock;  and  you  were 
describing  the  procedures  by  which  the  convoys  from  Camp  Desert 
Rock  went  through  the  security 

Mr.  Carter.  I am  not  sure  it  is  just  confined  to  the  Army. 
Although  I know  that  the  Navy  had  very  little  participation  out 
there. 

Admiral  Monroe.  No,  sir.  The  Army  had  the  responsibility  for 
the 

Mr.  Carter.  But  there  were  2,100  marines,  I believe,  who  had 
radiation  exposure. 

Admiral  Monroe.  The  Army  had  the  responsibility  for  the  oper- 
ation of  Camp  Desert  Rock.  Thus  the  units,  of  whatever  service,  at 
Camp  Desert  Rock,  were  under  the  administrative  control  of  the 
Army.  Those  rosters  you  speak  of  would  have  been  filed  in  the 
Army  records  system,  and  these  are  exactly 

Mr.  Carter.  That  colonel  on  the  staff  back  there  should  know 
something  about  it. 

Admiral  Monroe.  Yes,  sir. 

Mr.  Carter.  He  should  be  able  to  retrieve  them  without  all  this 
difficulty. 

Admiral  Monroe.  Yes,  sir.  He  is  attempting  to  do  just  that. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  These  have  not  been  found  yet,  or  have  they  been 
looked  for? 

Admiral  Monroe.  They  have  been  looked  for  by  the  Army  in 
their  research  effort,  but  they  have  not  yet  been  found,  rosters  of 
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this  kind.  I assure  you,  Dr.  Carter,  this  DOD  effort,  which  is  now  a 
week  or  two  underway,  is  determined 

Mr.  Carter.  Has  the  Army  been  so  totally  disorganized  and  so 
poorly  coordinated  in  the  past  several  years  that  you  cannot  even 
give  the  names  of  the  men  who  were  at  these  places? 

Admiral  Monroe.  No,  sir.  It  is  simply  that  the  records  have 
not 

Mr.  Carter.  Well,  I will  tell  you,  in  this  day  of  computers  and 
data  retrieval  systems,  and  so  on,  I would  expect  that  you  will  do 
better  in  the  future.  It  seems  to  me  that  you  should. 

Admiral  Monroe.  Dr.  Carter,  if  I might  comment  on  that,  there 
are  many  records  of  the  past  of  20  or  30  years  which  would  have 
been  computerized,  had  that  process  been  in  use  at  thq  time.  The 
intensity  of  interest  and  total  commitment  of  the  Department  of 
Defense  to  this  issue  now  has  led  us  to  this  research  project,  to 
uncover  these  records  and  do  just  as  you  are  proposing;  but  it  was 
not  irresponsibility  or  neglect  or  disorganization.  The  records  were 
filed  in  the  manner  in  which  they  were  kept;  and  we  must  now 
retrieve  them  for  a different  purpose,  and  that  is  what  we  are 
engaged  upon. 

Mr.  Carter.  Admiral,  as  I said  a few  days  ago,  it  would  be  easier 
to  get  a roster  of  a unit  which  fought  at  Shiloh  than  it  is  to  get  a 
roster  of  a unit  at  Desert  Rock,  and  I defy  you  to  prove  otherwise. 

Mr.  Rogers.  There  is  a vote  calling  members  to  the  floor.  We 
will  recess  for  10  minutes,  and  then  we  will  be  back. 

[Brief  recess.] 

Mr.  Rogers.  The  subcommittee  will  be  in  order. 

STATEMENT  OF  LT.  COL.  GEORGE  S.  KUSH 

Colonel  Kush.  I am  Lt.  Col.  George  S.  Kush  of  the  Air  Force.  I 
am  responsible  for  identifying  all  the  Air  Force  participation  in  the 
atmospheric  nuclear  weapons  testing  program. 

Mr.  Rogers.  All  right,  Colonel. 

Colonel  Kush.  I have  assembled  a team  of  eight  officers  on  the 
Air  Staff  who  represent  *11  of  the  major  Air  Staff  Directorates 
which  will  be  involved  in  the  project  to  identify  all  of  the  Air  Force 
participants.  I will  also  be  able  to  use  personnel  from  the  USAF 
Occupational  and  Environmental  Health  Laboratory  and  the  USAF 
School  of  Aerospace  Medicine,  both  located  at  Brooks  Air  Force 
Base,  Tex.,  to  aid  in  this  identification  program. 

Mr.  Rogers.  Are  these  eight  people  full  time? 

Colonel  Kush.  No,  sir,  they  are  part  time.  The  rationale  for  this, 
sir,  is  that  we  have  the  resources  of  the  two  laboratories  that  we 
can  use  full  time  on  this  project.  Another  is  that  the  Air  Force  has 
extensive  records  on  its  participation  in  this  program. 

Mr.  Rogers.  How  many  people  from  the  Air  Force  are  involved, 
Colonel,  in  this  program? 

Colonel  Kush.  All  told,  sir,  there  will  be  about  30  to  40  people. 

Mr.  Rogers.  Excuse  me? 

Colonel  Kush.  Thirty  to  forty  people  will  be  involved  to  complete 
the  study. 

Mr.  Rogers.  No;  I am  saying  how  many  Air  Force  personnel 
were  involved? 
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Colonel  Kush.  Approximately  20,000  to  30,000  people  were  in- 
volved in  the  testa.  Approximately  one-half  to  three-quarters  of 
these  individuals  were  never  exposed  to  radiation.  As  an  example, 
there  were  air  crew  who  were  flying  personnel  between  Hawaii  ' 
and  Washington.  They  are  listed  as  being  part  of  the  test. 

We  feel  confident  in  this  estimate  because  of  our  film  badge  data 
repository  at  Wright-Patterson  AFB,  Ohio,  which  contains  data 
back  to  1946,  before  the  Air  Force  was  established  as  a separate 
service.  Our  film  badge  repository  was  established  in  1955. 

In  1964,  we  extracted  all  of  the  film  badge  data  on  the  test 
program  from  the  old  Nevada  Operations  Office,  located  at  the  test 
site,  which  is  now  part  of  DOE.  We  punched  that  information  onto 
data  cards,  and  incorporated  it  into  our  film  badge  repository  at 
Wright-Patterson  AFB,  Ohio. 

Mr.  Rogers.  Well,  the  committee  commends  the  Air  Force. 

Mr.  Carter.  Since  what  date,  Colonel? 

Colonel  Kush.  Sir,  that  repository  goes  back  to  Operations  Cross- 
roads in  1946.  As  an  example,  we  were  able  to  obtain  Peter  Rad- 
ford’s record,  who  I believe  previously  testified  before  the  subcom- 
mittee. His  film  badge  record  was  zero.  This  is  an  example  of  this 
record  system’s  capabilities. 

We  are  able  to  obtain  individual’s  names  by  operation  from  that 
repository. 

Mr.  Carter.  The  film  badge  record? 

Colonel  Kush.  Yes,  sir. 

Now,  in  addition  to  that,  Dr.  Carter,  we  also  have  records  of  all 
of  the  operational  tests.  In  fact,  I am  traveling  tonight  to  Brooks 
Air  Force  Base  to  review  some  of  those  operational  test  records  and 
correlate  the  data  from  these  files  with  the  film  badge  records  that 
we  have  at  Wright-Patterson  AFB,  Ohio. 

Mr.  Carter.  Mr.  Chairman,  I certainly  want  to  congratulate  the 
Colonel  and  the  Air  Force  on  their  diligence  and  foresight.  I really 
believe  that  if  you  had  been  in  charge  of  the  operation,  we  might 
have  been  able  to  retrieve  a little  bit  more  of  the  information 
which  would  be  helpful  today. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Have  you  also  been  able  to  track  down  the  Air 
National  Guard  people  involved? 

Colonel  Kush.  No,  sir,  not  yet.  We  are  going  to  look  at  the 
operational  test  report.  They  are  not  in  the  film  badge  repository. 
Since  they  flew  in,  I believe,  from  Tennessee  and  were  not  part  of 
the  operation  as  we  know  it,  they  may  have  not  been  film  badged. 

The  operational  test  reports  list  a large  number  of  Air  Force 
personnel  and  we  are  double  checking  on  their  participation  with 
people  who  are  still  in  the  service  ana  were  involved  in  the  experi- 
ments and  other  exercises  that  went  on  during  the  nuclear  events. 

Mr.  Rogers.  Well,  you  said  you  had  eight  people  involved.  How 
much  of  their  time  will  be  devoted? 

Colonel  Kush.  Two  people  full  time,  sir,  the  rest  on  a part-time 
basis. 

Mr.  Rogers.  Will  you  let  us  have  their  names  and  the  times  for 
the  record? 

Colonel  Kush.  Yes,  sir. 

[The  following  information  was  received  for  the  record:] 
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Air  Force  Atmospheric  Nuclear  Weapons  Testing  Team 


Rank/name  and  organization  Ptrttnl  of  time 

Lt.  Col.  George  S.  Kush,  AF/SGPR 100 

Capt.  Jerry  Wiseman,  AF/XOORA 5 

Lt.  Col.  David  C.  Beatty,  AF/RDPS 5 

Maj.  David  G.  Wood,  AF/SGPR 100 

Mr.  Jack  Neufeld,  AF/CHO 40 

Capt  Gary  D.  Hawkaworth,  SAFOIPA 10 

Mag.  Walter  D.  Philips,  AF/JACC 10 

Capt.  Brian  Kessler,  SAFLL 5 

Mag.  Richard  Fowler,  AF/DPXX 20 


Mr.  Rogers.  All  right,  sir.  Anything  else? 

Colonel  Kush.  Our  participation  was  somewhat  uniform  through 
all  of  the  events,  so  we  are  not  concentrating  on  any  one  particular 
event.  We  do  have  to  look  at  each  event  because  we  had  Air  Force 
participation  at  all  tests. 

Mr.  Carter.  Do  you  think  that  Air  Force  personnel  were  at 
greater  or  lesser  risk  than  other  personnel? 

Colonel  Kush.  Sir,  if  by  risk  do  you  mean  exposure? 

Mr.  Carter.  Yes. 

Colonel  Kush.  I would  say  that  some  Air  Force  personnel  had 
more  radiation  exposure  than  the  other  services,  because  our  per- 
sonnel would  participate  in  several  events.  I know  several  people 
personally  who  participated  in  approximately  60  to  70  events. 

Mr.  Carter.  Sixty  or  seventy? 

Colonel  Kush.  Yes,  sir,  of  the  300-plus  events  that  occurred. 

Mr.  Carter.  Do  you  know  the  total  rems  exposure  or  the  average 
exposure  of  any  of  those  men? 

Colonel  Kush.  No,  sir.  I would  not  want  to — I could  certainly 
obtain  some  of  these  records,  and  we  could  insert  this  information 
for  the  record,  if  you  so  desire.  This  information  is  available  in  our 
film  badge  repository. 

Mr.  Rogers.  Yes,  if  you  would  submit  that  for  the  record. 

[The  following  information  was  received  for  the  record:] 


MONTHLY  FILM  BADGE  EXPOSURES  (ALL  SERVICES  ^OPERATION  CROSSROADS  (1946) 


Exposure  ranges 

Gamma  exposure 

Beta  exposure 1 

Number  Percent  of  total 

Number 

Percent  of  total 

0-9mR 

7,164 

63  3 

10,434 

92.1 

10— 99mR 

2,686 

23.7 

56 

0.5 

100-999mR 

1,455 

12.8 

474 

4.2 

1, 000-9, 999mR 

19 

0.2 

359 

3.2 

Total 

11,324  

11,324  . 

‘Bela  exposure  ranges  are  in  mRads. 

NOTE.— for  Operation  Crossroads  we  only  have  the  names  and  the  organizations  of  the  individuals,  but  not  their  service  numbers.  A 
review  ot  the  operational  test  reports  will  be  required  to  get  more  complete  data. 


Mr.  Carter.  Could  you  tell  me  about  the  4,926th  test  squadron 
out  of  Indian  Springs  Air  Force  Base  which  did  cloud  sampling? 

Colonel  Kush.  Yes,  sir.  This  is  one  of  the  groups  that  we  are 
particularly  concerned  about  because  many  of  the  crew  there  went 
out  and  did  cloud  sampling  in  several  events.  They  just  did  not  fly 
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in  one  event  and  then  leave.  Sometimes  they  participated  in  the 
entire  series. 

We  also  are  looking  into  the  records  of  ground  personnel  who 
were  film  badged,  and  participated  in  the  decontamination  of  air- 
craft when  there  was  any  indication  of  the  aircraft  being  contami- 
nated. 

Mr.  Carter.  Some  of  these  men  accumulated  a total  of  35  roent- 
gens, is  that  not  true? 

Colonel  Kush.  Sir,  we  will  have  to  look  at  the  records.  Again,  we 
plan  to  review  the  individual’s  total  exposure  when  we  identify 
everybody’s  participation  in  the  events. 

Mr.  Carter.  I believe  I am  reading  from  a copy  of  the  record,  or 
something  taken  from  the  record. 

Colonel  Kush.  Sir,  I am  not  aware  of  what  you  are  reading  from. 

Mr.  Carter.  I am  reading  an  article  that  was  taken  from  the 
record,  when  I say  that  some  of  your  people  received  as  much  as  a 
total  of  35  roentgens. 

You  did  not  get  the  names  of  the  men  from  the  Tennessee 
National  Guard  group,  is  that  correct? 

Colonel  Kush.  No,  sir,  I do  not  have  those  names  now. 

Mr.  Carter.  Do  you  know  what  percentage  of  them  developed 
leukemia? 

Colonel  Kush.  No,  sir,  I do  not. 

Mr.  Carter.  Do  you  know  that  some  of  them  did  develop  leuke- 
mia? 

Colonel  Kush.  Sir,  I believe  one  allegedly  developed  leukemia. 

Mr.  Carter.  Not  allegdly.  One  has  leukemia. 

And  how  many  personnel  involved  in  these  tests  have  developed 
leukemia  so  far? 

Colonel  Kush.  Sir,  we  have  never  done  a complete  medical  fol- 
lowup of  any  of  the  participants  in  the  weapons  tests. 

Mr.  Carter.  All  right.  Thank  you  very  kindly,  Colonel. 

Mr.  Rogers.  All  right.  Could  we  hear  from  the  Marine  Corps 
now,  Admiral? 

Admiral  Monroe.  Sir,  Mqj.  Rafael  Negron. 

Mr.  Rogers.  Major  Negron? 

STATEMENT  OF  MAJ.  RAFAEL  NEGRON 

Major  Negron.  Mr.  Chairman,  members  of  the  subcommittee, 
the  Marine  Corps  views  the  task  of  identifying  Marine  test  partici- 
pants and  their  exposure  levels  as  a staff  agency — as  a staff  effort, 
involving  the  expertise  of  several  staff  agencies  in  our  headquar- 
ters. Accordingly,  we  have  convened  a committee,  an  ad  hoc  work- 
ing committee,  under  the  cognizance  of  a project  director. 

I am  Major  Negron,  the  project  officer  at  Headquarters  Marine 
Corps. 

The  committee  consists  of  a myriad  of  specialists  to  include 
representatives  from  data  systems,  public  affairs,  intelligence, 
medical,  legal,  and  our  historical  division.  The  working  committee 
has  been  tasked  with  two  specific  missions:  First  and  foremost  is 
the  immediate  identification  of  the  Marine  test  participants  to 
include  the  establishment  of  their  exposure  levels  and  eventually 
the  creation  of  a system  which  will  enable  us  to  locate  those 
participants  if  needed. 
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The  identification  stage  involves  the  identification  of  units, 
troops,  and  observers.  The  identification  of  those  units  involved  is 
readily  available  from  documents  held  in  our  own  archives.  These 
documents  include,  but  are  not  limited  to,  operational  and  adminis- 
tration orders,  afteraction  reports  and  public  affairs  releases. 

Once  units  are  identified,  unit  diaries  are  also  available  in  our 
archives.  These  unit  diaries  do  identify  individual  Marine  troop 
participants  to  include  those  Navy  medical  personnel  and  Navy 
chaplains  attached  to  participating  units.  At  this  time,  all  Marine 
Corps  units  involved  in  three  of  the  mtgor  Marine  Corps  troop  tests 
have  been  identified.  Those  series  include  Upshot  Knothole  in  1953, 
the  Teapot  Series  of  1955  and  the  Plumbbob  series  of  1957. 

Respective  troop  lists  are  available  at  this  time,  but  they  will 
require  further  minor  refinement  to  more  positively  indicate  indi- 
vidual marine  participants  and  accurate  exposure  data. 

Many  of  the  test  participants  are  being  identified  via  the  toll-free 
number  established  by  the  Defense  Nuclear  Agency.  As  this  infor- 
mation becomes  available,  it  is  being  computerized  for  future  refer- 
ence. 

After  the  troop  identification  is  complete,  the  degree  of  difficulty 
increases  significantly.  There  were  many  marine  observers  in- 
volved in  several  of  the  tests  conducted  by  both  the  Army  and  the 
Navy.  In  the  Desert  Rock  seven  and  eight  series  alone,  there  were 
100  marine  observers. 

Although  some  information  is  available  in  our  archives,  it  is  far 
from  complete  and  we  fully  anticipate  that  we  will  need  to  coordi- 
nate with  other  governmental  agencies  to  supplement  our  own 
information. 

At  this  time,  the  Department  of  the  Army  and  the  Department 
of  the  Navy  and  the  Defense  Nuclear  Agency  have  been  most 
cooperative  in  this  endeavor,  and  have  already  provided  much 
important  information,  and  it  is  anticipated  that  other  governmen- 
tal agencies,  such  as  the  Department  of  Defense  Nuclear  Informa- 
tion and  Analysis  Center  and  the  Department  of  Energy,  will  be 
eventually  contacted  for  assistance. 

If  it  is  determined  that  any  test  participant  should  be  notified, 
the  working  committee  will  be  prepared  to  obtain  the  current 
address  of  test  participants.  Current  addresses  of  those  marines  on 
active  duty,  retired  or  in  the  Reserves,  are  available  through  our 
personnel  files  at  the  finance  center  in  Kansas  City  for  the  Defense 
Manpower  Data  Center. 

If  a test  participant  has  been  separated  from  the  Marine  Corps,  a 
last  known  address  will  be  taken  from  the  records  in  St.  Louis.  If  a 
current  address  in  required,  assistance  will  be  requested  from  agen- 
cies such  as  the  Internal  Revenue  Service. 

Gentlemen,  in  conclusion,  I would  like  to  emphasize  that  the 
Marine  Corps  is  prepared  to  cooperate  fully  with  all  concerned 
Federal  agencies  to  expedite  the  identification  of  test  participants 
and  their  exposure  levels. 

Mr.  Rogers.  Thank  you.  Major  Negron. 

How  many  of  the  total  number  of  marines  is  it  estimated  were 
involved? 
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Major  Negron.  Sir,  at  this  time,  we  estimate  that  there  were 
between  12,000  and  15,000  marines  involved,  this  includes  the  Pa- 
cific as  well  as  the  Desert  Rock  series. 

Mr.  Rogers.  When  has  your  committee  met? 

Mayor  Negron.  Sir,  the  committee  met  last  week. 

Mr.  Rogers.  How  many  meetings  have  you  had? 

Mayor  Negron.  We  have  had  one,  sir. 

" Mr.  Rogers.  How  many  people  are  involved? 

Mayor  Negron.  Sir,  we  have  two  project  officers  working  on  this 
full  time.  In  addition,  we  have  three  people  in  the  historical 
branch,  our  historical  branch  in  the  archives  working  on  it  full 
time.  And,  of  course,  we  have  10  people  from  various  agencies 
within  our  headquarters  working  on  it  part  time. 

Mr.  Rogers.  Would  you  let  us  have  the  names  of  your  committee 
members  and  those  who  work  and  the  number  of  hours  estimated 
that  are  involved? 

Mayor  Negron.  Certainly,  sir. 

[The  following  information  wais  received  for  the  record:] 

Marine  Corps  Headquarters  Committee 

There  are  presently  two  officers  at  Headquarters,  Marine  Corps  working  on  this 
subject  on  a full  time  basis.  They  are:  Msg.  K.  Negron,  Jr.,  and  2d  Lt.  K.  Gardiner. 

There  are  also  three  people  from  our  archives  working  on  the  project  full  time. 
They  are:  Dr.  Martin  Gordon,  Miss  Gabrielle  Newfeld,  and  Mr.  Danny  Crawford. 

The  working  committee  consist  of  specialists  from  several  agencies  from  within 
our  headquarters.  These  people  are  working  on  the  project  on  a partial  basis.  They 
are:  Public  Affairs:  Capt.  P.  C.  Coulter;  Judge  Advocate:  Capt.  D.  P.  Cosgrove; 
Operations:  Maj.  B.  C.  Henry;  Intelligence:  Capt.  B.  L.  Lee;  Veterans  Affairs:  Mai.  J. 
F.  X.  Connolly;  Records:  Mr,  C.  Rose;  Data  Systems:  Capt.  D.  Jenkins;  and  Medical: 
Cmdr.  G.  Harris. 

Mr.  Rogers.  Do  you  have  any  questions? 

Mr.  Carter.  How  many  marines  were  at  the  Hood  explosion? 

Major  Negron.  Sir,  we  had  1,706  marines;  although  the  press 
releases  indicated  2,100,  the  afteraction  report  indicates  that  there 
were  1,706. 

Mr.  Carter.  You  are  pretty  sure  of  that? 

Major  Negron.  Yes,  sir,  I am. 

Mr.  Carter.  But  you  do  not  have  the  names? 

Major  Negron.  I have  1,625  of  the  names,  sir. 

Mr.  Carter.  You  have  about  1,600  of  the  names  now? 

Major  Negron.  Yes,  sir,  I do. 

Mr.  Carter.  That’s  very  good.  That  is  almost  as  good  as  the  Air 
Force.  I want  to  compliment  you,  too. 

Major  Negron.  Thank  you,  sir. 

Mr.  Rogers.  Thank  you,  Major. 

Major  Negron.  Yes,  sir. 

Mr.  Rogers.  I believe  that  is  all  of  the  services,  is  it  not? 

Admiral  Monroe.  Yes,  sir. 

Mr.  Rogers.  Now  let  me  ask  this.  When  did  the  Department 
really  first  learn  of  a possible  link  between  troop  participation  in 
nuclear  tests  and  cancer? 

Admiral  Monroe.  The  first  direct  indication  that  I am  aware  of, 
sir,  was  in  February  1 year  ago,  when  Dr.  Caldwell  of  the  Center 
for  Disease  Control  contacted  the  Armed  Forces  Radiobiology  Re- 
search Institute.  Since  then,  there  has  been  a steady  progression  of 
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continuing  and  growing  DOD  involvement  up  to  the  present.  I 
think  there  * * * 

Mr.  Rogers.  Let  me  just  read  you  a letter 

Admiral  Monroe.  I was  going  to  say,  I think  there  were  probably 
isolated  instances  in  past  years  of  individuals  who  contracted  leu- 
kemia or  other  cancers,  and  who  applied  to  the  Veterans’  Adminis- 
tration. The  claimant  might  have  contacted  either  the  services  or 
Defense,  or  the  VA  might  have,  in  an  attempt  to  establish  a service 
connection.  Data  on  each  specific  case  was  provided,  as  available. 
To  my  knowledge,  no  study  has  ever  been  undertaken  of  the  sub- 
ject this  committee  is  addressing — the  risks  from  low-level  ionizing 
radiation— within  Defense. 

Mr.  Rogers.  Let  me  read  a letter  to  you,  to  Hon.  Melvin  R. 
Laird,  Secretary,  Department  of  Defense,  dated  January  8,  1970.  It 
is  from  Hon.  Olin  E.  Teague,  chairman  of  the  Committee  on  Veter- 
ans’ Affairs,  and  I quote: 

Dear  Mr.  Secretary:  The  National  Broadcasting  Company  program  “First  Tues- 
day/’ broadcast  on  January  6th,  made  reference  to  the  case  of  a veteran  by  the 
name  of  Patrick  Stoud,  whose  disability  and  later  death  was  determined  to  be 
service-connected  because  of  the  exposure  which  he  suffered  as  a member  of  the 
Army  during  the  first  atomic  bomb  blast. 

This  is  a case  in  which  1 was  personally  interested  and  was  instrumental  in 
having  reviewed  by  an  independent  medical  expert,  which  later  resulted  in  his 
death  being  declared  service  connected,  based  on  the  expert  testimony  of  an  inde- 
pendent doctor  after  the  initial  claim  had  been  denied  by  the  Veterans  Administra- 
tion. 

The  broadcast  also  related  that,  in  subsequent  tests,  5,000  Army  troops  were 
exposed  to  a bomb  blast  and  a smaller  number  of  Marines,  and  that  no  medical 
follow-up  had  ever  been  made  of  these  personnel. 

It  seems  to  me  that  a medical  follow-up  is  in  the  public  interest.  It  would 
therefore  be  appreciated  if  you  would  cause  to  have  ascertained  and  identified  the 
individuals,  both  in  the  Army  and  the  Marine  Corps  who  were  exposed  to  those 
tests  so  that  this  Committee  could  ask  the  Veterans  Administration  to  determine  if 
claims  had  been  filed  and  of  what  nature,  by  the  individual  involved,  and  be  advised 
as  to  the  disposition  of  such  claims  by  the  agency. 

I realize,  of  course,  that  this  will  take  some  time  to  accomplish,  but  I do  think 
action  along  these  lines  should  be  taken  as  soon  as  possible.  Your  cooperation  will 
be  appreciated. 

In  response  to  that,  there  is  a letter  from  Carl  Walske,  Assistant 
to  the  Secretary  of  Defense,  Atomic  Energy.  This  is  dated  May  of 
1970,  May  15,  to  the  Honorable  Olin  Teague. 

Dear  Mr.  Chairman:  This  is  in  further  response  to  your  letter  of  January  8,  1970, 
concerning  Army  and  Marine  Corps  personnel  who,  as  noted  on  the  “First  Tuesday” 
television  program  were  participants  in  atomic  bomb  tests  in  Nevada.  We  have  now 
an  opportunity  to  examine  the  records  of  these  troop  exercises  and  to  discuss  them 
with  both  the  Veterans  Administration  and  the  Atomic  Energy  Commission.  During 
the  period  1950  to  1957,  more  than  50,000  troops  participated  in  one  way  or  another 
in  the  series  exercises  known  as  Desert  Bock.  The  actions  of  these  men  were 
carefully  controlled  in  order  to  minimize  their  exposure  to  nuclear  radiation  and  to 
document  the  circumstances,  should  any  significant  exposure  occur. 

Film  badge  dosimetnr  was  used  primarily  as  a means  of  confirming,  at  the  time, 
that  the  radiation  safety  measures  were  effective.  Dosimetry  records,  therefore, 
were  not  centrally  maintained  once  they  had  served  this  purpose.  Thus,  it  has  not 
been  possible  to  retrieve  all  the  exposure  data  or  to  determine  with  assurance  that 
the  records  that  are  available  are  complete. 

In  this  connection,  it  is  noted  that  in  several  of  the  exercises,  troop  units  rather 
than  individuals  were  monitored,  again,  making  the  identification  of  individuals 
after  these  many  years  a difficult,  if  not  impossible  task. 

However— 
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And  I think  I would  direct  your  attention  particularly  to  this. 
Admiral — 

However,  during  the  past  several  months,  with  the  cooperation  of  the  Atomic 
Energy  Commission,  we  have  retrieved  from  the  archives  and  from  record  repositor- 
ies all  of  the  available  radiation  exposure  data. 

This  was  done  in  May  of  1970. 

We  estimate  that  we  have  on  hand  exposure  records  covering  at  least  80  percent 
of  the  participating  troops  and  we  have  found  no  reason  to  expect  that  the  data  on 
this  80  percent  sample  are  not  truly  representative  of  the  whole. 

Based  upon  detailed  examination  of  these  data,  as  well  as  historical  records  of  the 
Desert  Rock  exercise  and  the  personal  recollections  of  a number  of  responsible 
officials,  I am  confident  that  no  Desert  Rock  participant  received  a medically 
significant  exposure.  At  the  suggestion  of  your  staff,  however,  we  have  made  the 
necessary  arrangements  to  preserve  all  of  the  subject  records.  They  are  now  a 
permanent  part  of  the  Atomic  Energy  Commission’s  data  bank  to  which  the  Veter- 
an’s Administration  has  full  access. 

Our  staff  contacts  with  the  appropriate  VA  officials  indicate  that  they  find  these 
arrangements  entirely  satisfactory  and  in  accord  with  their  established  procedures. 
If  I may  be  of  further  assistance — 

It  would  appear  to  me  that  the  records  have  already  been  gath- 
ered and  are  a part  of  a data  bank  currently  in  existence.  Would  I 
be  in  error  in  assuming  that,  Admiral? 

Admired  Monroe.  I think  the  study,  Mr.  Chairman,  that  we  are 
undertaking  is  a great  deed  more  detailed,  and  in  much  deeper 
scope,  them  that  referred  to  there — which,  incidentedly,  I was  not 
aware  of,  nor  was  emyone  that  we  have  worked  with  in  this  effort. 

I believe  the  records  they  are  referring  to  are  the  exposure 
records  kept  by  REECO,  Reynolds  Electrical  & Engineering  Co.,  a 
contractor  of  the  now-Department  of  Energy  at  their  Nevada  Oper- 
ations Office  in  Las  Vegas.  These  records,  which  I think  have  been 
described  by  Dr.  Kerr  of  the  Department  of  Energy,  do  contain  the 
exposure  data,  of  several  hundreds  of  thousands  of  individuals.  I 
believe  I am  correct  in  that  number.  These  are  both  military  and 
civilian.  The  military  are  of  all  services;  the  civilians  are  some 
Department  of  Defense,  but  mostly  Department  of  Energy. 

This  data,  however— while  computerized — is  not  easily  correlata- 
ble  with  individual  and  unit  participation.  We  are  working  inten- 
sively with  the  Department  of  Energy,  with  their  full  cooperation, 
to  get  this  exposure  information;  and,  of  course,  these  records  will 
be  compared  with  the  exposure  data  we  get  from  individual  medi- 
cal records. 

But  we  have  not  yet  been  able,  for  example,  even  in  a year’s 
work  on  Smoky,  to  go  into  these  files  and  get  the  kind  of  data  that 
we  would  like  to  be  able  to  provide  rapidly  to  Dr.  Caldwell  of  CDC. 

The  REECO  data  will  be  used,  but  we  will  develop,  in  the  course 
of  our  work,  much  more  complete  information,  sir. 

Mr.  Rogers.  Well,  I understood  from  the  Army  that  they  were 
having  difficulty  locating  records.  However,  it  would  appear  that 
this  has  already  been  done  for  about  80  percent  of  the  participating 
troops  and  the  troop  units. 

Admiral  Monroe.  May  I ask  Colonel  Hugo  of  the  Army,  who  has 
some  familiarity  worked  with  these  REECO  files,  to  describe  his 
perception  of  their  capabilities  and  limitations  in  the  work  he  is 
doing. 
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Colonel  Hugo.  I would  ask  also  Major  Skerker  to  amplify  any 
comments  that  I might  make  to  you,  Mr.  Chairman. 

Mr.  Rogers.  Certainly. 

Colonel  Hugo.  It  is  my  understanding,  sir,  that  the  REEC  rec- 
ords, referred  to  by  Admiral  Monroe,  are  primarily  associated  with 
the  tests  that  took  place  in  1951.  The  Army  assumed  responsibility 
for  more  of  the  radiation  monitoring  beginning  in  1953  and  con- 
tinuing through  the  end. 

Now,  it  is  my  understanding,  Bir,  that  we  have  the  records  for 
1951,  the  radiation  exposure  records  for  1951  as  well  as  for  1957. 
The  latter,  of  course,  are  the  film  badges  that  were  developed  and 
processed  by  the  Lexington  Army  Signal  Depot. 

In  the  intervening  years,  sir,  it  is  my  understanding  that  we  do 
not  have  those  records  at  this  moment,  and  I would  ask 

Mr.  Rogers.  This  is  the  period  from  1951  through  1957? 

Colonel  Hugo.  Yes,  sir. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes? 

Mr.  Carter.  I would  like  to  ask,  sir,  did  you  say  that  you  have 
the  records  of  those  men  at  the  1957  blasts? 

Colonel  Hugo.  That  is  my  understanding,  sir.  Yes,  sir. 

Mr.  Carter.  How  many  of  those  have  been  turned  over  to  Dr. 
Caldwell  down  at  CDC? 

Colonel  Hugo.  All  of  the  records,  sir,  from  shot  Smoky  were’ 
turned  over  to  Dr.  Caldwell. 

Mr.  Carter.  All  of  the  records  and  all  of  the  names? 

Colonel  Hugo.  Yes,  sir,  that  is  my  understanding.  Is  that  correct, 
Major  Skerker?  - 

Major  Skerker.  Yes,  sir. 

Dr.  Carter,  as  I indicated  last  time  I was  here,  we  have  all  of  the 
1957  records  from  Camp  Desert  Rock.  From  that  set,  we  have 
extracted  a list  of  Smoky  participants  and  provided  that  to  Dr. 
Caldwell.  We  have  also  provided  to  Dr.  Caldwell  at  his  request 
extracts  of  certain  projects,  50.8. 

Mr.  Chairman,  what  you  read  in  the  letter  there  about  the  80 
percent  complete  is  simply  wrong.  It  has  to  be  wrong  if,  for  nothing 
else,  than  the  fact  that,  in  the  intervening  years,  we  know  that 
everyone  was  not  film  badged,  so  there  is  no  way  that  one  is  going 
to  find  80  percent  of  the  participants  in  a film  repository. 

Mr.  Rogers.  He  states  that  here. 

Mqjor  Skerker.  I know  he  did. 

Mr.  Rogers.  He  said,  "In  this  connection,  it  is  noted  that  in 
several  of  the  exercises,  troop  units,  rather  than  individuals  were 
monitored  again  making  the  identification  of  individuals  difficult. 
However,  during  the  past  several  months  with  the  cooperation  of 
the  Atomic  Energy  Commission,  we  have  retrieved  from  the  ar- 
chives and  from  record  repositories  all  of  the  available  radiation 
exposure  data  and  we  estimate  we  have  on  hand  exposure  records 
covering  at  least  80  percent  of  the  participating  troops.’ 

Admiral  Monroe.  Mr.  Chairman,  if  I might  amplify. 

Mr.  Rogers.  Certainly. 

Admiral  Monroe.  These  are  computerized  files  giving  simply 
names,  a modicum  of  identifying  data,  and  a film  badge  reading. 
For  a scientific  research  organization  such  as  CDC  or  NRC  to 
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arrive  at  valid  conclusions  they  will  need  much  more  than  that. 
They  will  need  to  know  where  the  units  were,  how  close  the  indi- 
viduals werg  to  the  detonation,  how  their  movements  were  timed 
after  the  detonation,  the  age  of  the  individuals,  their  exposures  to 
radiation  at  other  times  in  their  lifetime  before  and  after  the  shot, 
and  so  on. 

Mr.  Rogers.  Did  you  think  that  was  important  in  1970  when  you 
got  all  of  these  records  together? 

Admiral  Monroe.  I think  that  letter  was  not  answered  in  as 
broad  a context  as  we  are  planning  to  undertake  this  current 
study. 

Mr.  Rogers.  Well,  it  was  asked  to  do  a medical  followup.  I think 
that  is  what  we  are  planning  to  do;  is  it  not? 

Admiral  Monroe.  Yes,  sir.  We  are  planning  to  provide 

Mr.  Rogers.  Well,  what  I am  saying  is,  and  I do  not  know  that 
you  can  do  much  about  going  back  where  someone  has  done  some- 
thing else.  But  all  I can  say  is  that  they  claim  80  percent  of  the 
records  are  already  available. 

Now,  of  course,  we  might  have  to  do  some  more  search.  CDC — 
that  was  even  resisted,  to  give  CDC  the  names.  They  claimed  they 
could  not  get  them,  that  CDC  had  the  names.  Now  we  found  in 
1970  that  all  of  these  names  are  available. 

So  our  concern  is  that  there  is  a resistance  to 

Admiral  Monroe.  None  at  present.  I cannot  speak  in  any  way 
for  the  past;  but  certainly,  Mr.  Chairman,  there  is  absolutely  none 
at  present,  and  there  has  not  been  any  in  our  dealings  with  Dr. 
Caldwell  of  the  CDC  over  the  past  year. 

Mr.  Rogers.  Well,  he  went  to  the  Army  and  the  VA  first  and  the 
Department  of  Defense  said  that  the  only  way  they  could  help  him 
was  if  he  could  furnish  the  names.  Then  they  could  search  the 
records  to  see  if  these  individuals  were  present  at  Smoky.  That  was 
the  testimony. 

Admiral  Monroe.  And,  sir,  by  the  time  of  our  December  1, 
meeting  with  Dr.  Caldwell,  the  decision  of  that  interagency  group 
meeting  was  to  march  off  smartly  with  this  very,  very  extensive, 
time-consuming,  and  expensive  study  to  get  those  names  for  him. 
They  are  just  simply  not  available  by  any  easy  means  or  recourse. 

Mr.  Rogers.  Well,  I would  think,  perhaps,  a good  starting  point 
would  be  these  records  that  the  Department  of  Defense  said  they 
assembled  in  1970.  Does  the  Army  disagree  with  that? 

Admiral  Monroe.  No,  sir,  we  do  not.  Those  have  been  used, 
have  been  employed 

Mr.  Rogers.  They  said  they  did  not  have  them.  They  were  afraid 
they  did  not  have  the  records.  They  did  not  eVen  know  where  the 
unit  records  from  Desert  Rock  were.  Well,  evidently  they  have 
gone  through  all  of  them  and  they  have  assembled  data  on  all  of 
the  units,  which  participated,  from  1951  to  1957. 

Admiral  Monroe.  Sir,  I believe  the  effort  which  was  done  in 
years  past,  which  resulted  in  these  individual  Department  of  De- 
fense exposure  data  being  incorporated  in  the  REECO  files,  were 
done  for  selected  groups  of  selected  people;  for  example,  Desert 
Rock  participants  in  1957. 

Mr.  Rogers.  The  letter  says,  “During  the  period  1951  through 
1957,  more  than  50,000  troops  participated.” 
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Admiral  Monroe.  Yes,  sir,  and  our 

Mr.  Rogers.  Well,  that  says  to  me,  from  the  rest  of  the  letter 
that  they  have  assembled  80  percent  of  the  names  of  the  50,000  or 
the  troops  there. 

Admiral  Monroe.  Mr.  Chairman,  I simply  cannot  put  myself  in 
the  position  of  the  man  who  signed  the  letter,  Dr.  Walske,  and  tell 
you  just  exactly  what  he  was  referring  to,  but  I can  describe  the 
current  state  of  these  files,  and 

Mr.  Rogers.  Has  anyone  looked  at  these  files? 

Admiral  Monroe.  Yes,  sir,  a number  of 

Mr.  Rogers.  These  particular  files?  The  Army  has  not.  Have  you, 
Admiral? 

Admiral  Monroe.  No,  Bir. 

Mr.  Rogers.  Has  Mr.  Haas? 

Admiral  Monroe.  The  ad  hoc  committee  that  was  formed 

Mr.  Rogers.  Excuse  me.  Let  me  find  out  if  anyone  has  looked  at 
them.  Has  anybody? 

Major  Skerker.  Yes,  sir  those  are  the  REECO  files. 

Mr.  Rogers.  Have  you  looked  at  them  yourself? 

Major  Skerker.  I have  the  1968  version  of  the  REECO  files. 

Mr.  Rogers.  You  have  what? 

Major  Skerker.  A 1968  version  of  the  REECO  files. 

Mr.  Rogers.  Have  you  looked  at  these  from  1951 

Major  Skerker.  The  one  from 

Mr.  Rogers  [continuing].  From  1951  to  1957? 

Major  Skerker.  The  one  from  1957  incorporates  the  Lexington 
film  badge  records. 

Mr.  Rogers.  You  are  talking  about  REECO  files?  Are  those  from 
the  Reynolds  Co.? 

Major  Skerker.  Sir? 

Mr.  Rogers. You  are  talking  about  the  Reynolds  Co.  files? 

Major  Skerker.  Yes,  sir.  The  Reynolds  Electrical  & Engineering 
Co.  files,  at  the  AEC.  The  effort— it  was  in  that  period  of  time, 
between  the  late  1960’s  and  early  1970’s  when  an  effort  was  made 
to  secure  dosimetry  records  from  wherever  they  resided,  to  get 
them  complied  on  the  AEC  computers  which  are  contracted  by  the 
Reynolds  Electrical  & Engineering  Co. 

Mr.  Rogers.  Have  you  seen  those  files? 

Major  Skerker.  I have  a printout,  sir,  of  a 1968  version.  I have 
not  seen  the  later  version  of  that. 

Mr.  Rogers.  Have  you  seen  the  files  that  covered  the  years  1951 
through  1957? 

Major  Skerker.  I have  been  told  by  the  Department  of  Energy 
that  the  1957  Lexington  film  badge  records  were  incorporated  into 
the  REECO  files  and  that  is  an  update  of  the  1968  version  that  I 
have.  But  I have  not  physically  seen  the  updated  version,  sir. 

Mr.  Rogers.  Now,  what  does  it  give  you,  just  the  name  of  the 
man  or  the  unit? 

Major  Skerker.  No;  sir.  It  gives  you  the  name  of  the  man,  in 
some  cases  the  rank,  an  identifying  number.  In  some  years,  that  is 
the  social  security  number.  In  other  cases,  it  appears  to  be  a badge 
number  or  some  mixture  of  digits,  we  cannot  really  figure  out  what 
it  means. 
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Then  it  gives  you — on  the  printout,  there  is  a column  for— I 
think  it  is  the  last  quarter’s  dose,  total  accumulated  dose— and 
then  a period  of  time  that  the  printout  record  is  for.  There  is  a 
total  exposure  and  the  period,  the  duration,  over  which  that  total 
exposure  was  accumulated. 

The  printout  also  contains  duplication.  Now,  whether  or  not 
another  list  exists  that  is  devoid  of  that  duplication,  I do  not  know, 
sir. 

Mr.  Rogers.  How  long  will  it  take  to  get  the  1951  to  1957  files  in 
shape? 

Mqjor  Sheerer.  On  June  5,  the  Army  made  a formal  request  to 
the  AEC  to  obtain  the  updated  version  of  the  REECO  files  and  we 
were  subsequently  told,  and  I do  not  recall  the  date  that  the  letter 
came  back  to  us,  that  we  could  not  have  access  to  those  files 
because  of  the  Privacy  Act,  sir. 

Mr.  Rogers.  Have  you  had  any  contact  with  them  since  then? 

Admiral  Monroe.  Yes,  sir,  a continuing  one.  We  will  resolve — 
and  to  some  degree  we  have  resolved— the  Privacy  Act  problems, 
which,  of  course,  affect  us  at  every  transition  point,  then  we  go 
from  Defense  to  Energy,  when  we  go  from  Defense  to  VA,  when  we 
go  to  the  IRS,  and  so  on.  But  we  fully  expect  to  resolve  all  Privacy 
Act  difficulties. 

I might  add  one  amplifying  comment.  Dr.  Walske,  referred  to 
some  50,000  Desert  Rock  personnel  exposed,  stating  that  about  80 
percent  were  in  the  files.  That  would  make  some  40,000  film  badge 
readings,  and  he  stated,  as  I recall  from  the  letter,  that  this  was  all 
that  were  available.  This  may  be  the  case;  however,  we  think  we 
are  talking  about  200,000  to  300,000  people  in  the  Department  of 
Defense 

Mr.  Rogers.  From  1951  to  1957? 

Admiral  Monroe.  No,  sir.  Over  the  entire,  broader  area  that  we 
are  investigating. 

Mr.  Rogers.  I understand  that.  He  was  only  asked  about  1951  to 
1957. 

Admiral  Monroe.  Yes,  sir.  I think  those  records  focus  on  partici- 
pation in  those  years.  In  summary,  I would  say  we  are  aware  of  the 
REECO  files,  we  are  using  them,  we  have  contact  virtually  daily 
with  the  people  managing  the  REECO  files.  But  they  are  by  no 
means  a magic  source  of  information  to  make  a very  difficult  task 
simple. 

Mr.  Rogers.  What  is  the  difficulty  now  with  the  ACE  or  its 
successor  giving  you  all  of  their  records? 

Admiral  Monroe.  I do  not  believe  we  have  any,  sir,  beyond  the 
Privacy  Act. 

Mr.  Rogers.  I thought  that  the  Major  said  that  there  were. 
Privacy,  still? 

Admired  Monroe.  Yes;  I think  the  Department  of  Energy  may 
have  testified  to  this.  I did  not  read  all  of  their  testimony.  Within 
the  last  week  they  have  filed  a notice  in  the  Federal  Register,  and  I 
should  really  let  them  describe  it  exactly,  which  gives  notice  to  the 
fact  that  they  intend  to  open  those  energy  files  to  the  Department 
of  Defense,  and  allowing  a 30-day  period  in  which  anyone  could 
object,  if  they  want  to,  and 
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Mr.  Rogers.  When  will  that  30-day  period  be  up?  Is  anyone  from 
DOE  here? 

Could  you  identify  yourself  for  the  reporter? 

Dr.  Kerr.  I am  Donald  Kerr.  I am  Acting  Assistant  Secretary  for 
Defense  Programs  at  DOE.  We  published  in  the  Federal  Register 
today  the  required  notice;  and  30  days  from  today  those  records 
will  be  available  to  the  DOD,  HEW,  and  the  National  Academy  for 
whatever  studies  they  would  like  to  conduct. 

Mr.  Rogers.  How  many  records  have  been  found? 

Dr.  Kerr.  As  I testified  to  the  committee  before,  approximately 
450,000  records  exist  in  our  files.  The  exact  number  is  contained  in 
an  attachment  to  the  letter  that  I sent  you  on  the  8th  of  February. 

Mr.  Rogers.  So  we  do  have  the  record  of  some  400,000? 

Dr.  Kerr.  That  is  correct.  That  is  the  total  number  of  records 
contained  in  the  REECO  files.  It  consists  of  AEC,  ERDA,  DOE,  and 
contractor  personnel,  military  personnel  on  assignment,  and  cer- 
tain military  personnel  that  participated  in  the  exercises. 

Mr.  Rogers.  Are  these  just  records  from  exercises  conducted  in 
the  United  States,  or  in  the  Pacific  as  well? 

Dr.  Kerr.  No,  sir.  As  I testified  earlier,  it  consists  of  both.  _ 

Mr.  Rogers.  So  you  have  both. 

Dr.  Kerr.  That  is  correct. 

Mr.  Rogers.  Is  there  any  estimate  of  how  many  of  these  are 
military  alone? 

Dr.  Kerr.  Off  the  top  of  my  head,  I cannot  answer  that.  Perhaps 
when  I come  to  the  table  I can  answer  it  from  my  material.  If  I 
can,  I will.  If  not,  I will  try  to  provide  it,  sir. 

Mr.  Rogers.  Thank  you. 

So  evidently,  we  have  records,  but  this  is  the  first  move  to  get,  is 
this  publication. 

Admiral  Monroe.  We  have  been  able  to  get  statistical  data  from 
the  records  but  not  names  and  exposures.  That  is  protected  by  the 
Privacy  Act. 

Mr.  Rogers.  It  would  appear  to  me,  Admiral,  that  we  still  need 
to  give  a little  more  urgency  to  this.  If  there  are  roadblocks,  the 
committee  wants  to  know  it,  and  if  there  are  not  sufficient  person- 
nel assigned,  the  committee  wants  to  know  that  too.  We  will  have 
another  hearing  shortly  to  follow  up. 

We  plan  to  follow  this  matter  closely  to  see  what  is  done.  Where 
there  is  no  action,  we  plan  to  spotlight  it  and  then  to  have  action 
taken. 

Admiral  Monroe.  Yes,  sir.  I know  that  the  Secretary  of  Defense 
shares  your  view  on  the  importance  of  the  effort.  On  the  28th  of 
January  he  initiated  this  major  program  we  have  described  here. 
That  was  just  2 weeks  ago.  We,  at  this  point,  have,  by  my  count, 
105  people  working  full  time  in  my  agency  and  in  the  four  services 
on  this.  task.  We  surely  will  advise  you,  Mr.  Chairman,  of  any 
roadblocks  that  we  cannot  sweep  aside  ourselves.  There  are  many. 
The  fire  at  GSA;  the  incompatibility  of  records;  the  lack  of  social 
security  numbers;  the  Privacy  A$t;  but  we  expect  to  overcome  all  of 
these,  and  we  will  come  to  you  if  we  cannot. 

Mr.  Rogers.  Do  you  think  an  act  of  Congress  is  needed  authoriz- 
ing and  directing  the  conduct  of  this  expanded  study  specifically 
and  providing  adequate  funding? 
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Admiral  Monroe.  May  I provide  an  answer  to  that  for  the 
record,  sir?  That  is  a broader  question  than  I would  feel  comfort- 
able answering  here. 

Mr.  Rogers.  Yes,  you  may.  And  we  will  also  have  some  addition- 
al questions  for  the  record  which  you  could  answer. 

[Testimony  resumes  on  p.  1128.] 

[The  following  information  was  received  for  the  record:] 

Additional  Funding  for  Extensive  Study  by  DOD 

As  regards  the  Act  of  Congress,  it  is  not  required.  The  Department  of  Defense  is 
totally  committed  to  carrying  out  this  extensive  study.  As  regards  the  funding,  we 
are  attempting  to  handle  the  pWsent  effort  within  existing  fiscal  year  1978  appro- 
priations. We  are  still  working  to  scope  the  total  effort,  thus  it  would  be  premature 
to  make  a positive  statement  now  about  future  needs  for  specific  program  funding. 
We  are,  of  course,  making  every  effort  to  do  a thorough  job,  and  to  do  it  in  the  most 
efficient  and  economical  manner.  While  we  will  make  every  attempt  to  provide  the 
necessary  financial  resources  within  existing  appropriations,  we  will  not  hesitate  to 
request  additional  funds  if  this  becomes  essential  to  assure  the  timely  accomplish- 
ment of  this  program. 
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; DEPARTMENT  OF  DEFENSE 
REPLIES  TO  QUESTIONS 
GIVEN  TO  DEFENSE  REPRESENTATIVES 


A,  ADDITIONAL  QUESTIONS  FOR  DEFENSE 
DEPARTMENT  WITNESSES 


QUESTION: 

Under  what  authority  did  the  military  services  decide  to  expose  military 
personnel  to  nuclear  tests  and  to  engage  troops  In  military  maneuvers 
associated  with  those  tests?  Who  made  that  decision?  When  was  it  first 
made? 

ANSWER: 

Military  maneuvers  and  military  personnel  participation  in  atmospheric 
tests  were  authorized  for  Operation  TUMBLER  SNAPPER,  1 April  1952 
through  5 June  1952,  and  for  subsequent  operations,  in  a JCS  memorandum 
for  the  Chief  of  the  Armed  Forces  Special  Weapons  Project  (AFSWP) 
dated  18  January  1952. 

For  years  prior  to  1952,  the  specific  high-level  authorizing  documents 
for  military  troop  participation  in  nuclear  weapon  tests  have  not  yet 
been  Identified.  The  search  is  continuing  as  part  of  DoD's  major 
research  effort. 


QUESTION: 

Concerning  the  nuclear  test  program  In  the  Pacific: 

• Did  the  Defense  Department  direct  and  control  the  Pacific  test  program? 
ANSWER: 

All  Pacific  nuclear  teat  programs  were  conducted  by  a Joint  Task  Force  (JTF) 
organisation  reporting  to  the  Department  of  Defense  or  its  predecessor.  In 
1946,  the  Joint  Chiefs  of  Staff  established  JTF-1  from  the  Military  Departments, 
the  Manhattan  Engineer  District,  and  other  government  agencies.  JTF-1 
directed  and  controlled  the  CROSSROADS  series  of  1946.  For  all  subsequent 
Pacific  tests,  the  Atomic  Energy  Commission  replaced  the  Manhattan  Engineer 
District  in  the  JTF  structure.  The  Joint  Task  Force  commanders,  all 
military  officers,  exercised  direction  and  control  of  the  tests  for  the 
Joint  Chiefs  of  Staff,  and  reported  to  them.  The  JTF  commanders  were 
assisted  and  advised  by  a Scientific  Director,  a scientist  appointed  from 
within  the  Atomic  Energy  Commission  and  its  weapons  laboratories.  Formal 
liaison  and  coordination  between  the  Department  of  Defense  and  the  Atomic 
Energy  Connlsalon  was  via  the  Military  Liaison  Committee.  Thus,  the 
Department  of  Defense  did  direct  and  control  the  Pacific  test  program 
with  advice  and  coordination  at  command  level  from  the  Atomic  Energy 
Commission. 

QUESTIONS: 

- What  were  the  radiation  exposure  standards  for  the  Pacific  test 
program  from  1946  on?  By  whom  and  on  what  basis  were  these 
standards  set?  Were  they  enforced?  How  successfully? 

- How  many  personnel  - civilian  and  military  - participated  In 
the  Pacific  testing  program?  Please  provide  a breakdown  by 
service. 

- Were  film  badges  provided  to  all  Pacific. test  personnel?  If 
so,  do  those  records  exist?  If  not,  why  not? 

- What  Is  the  record  of  human  radiation  exposures  among  participants 
In  the  Pacific  testing  program? 

- Were  any  military  maneuvers  conducted  In  conjunction  with  any 
Pacific  test?  If  so,  please  describe. 
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- Were  any  personnel  * civilian  or  military  - kilTed  or  seriously 
Injured  as  a result  of  the  Pacific  testing  program?  Was  any 
military  equipment  inadvertently  destroyed  or  damaged  beyond 
repair  as  a result  of  the  Pacific  tests? 

- What  became  of  ships  contaminated  during  the  Pacific  testing 
program?  Were  they  decontaminated,  destroyed,  junked,  or 
decommissioned?  If  so,  where  was  this  done? 

- If  ships  were  decontaminated,  what  precautions  were  taken  to 
assure  the  safety  of  decontamination  workers?  Have  there 
been  any  reports  of  Increased  cancer  among  ship  decontamination 
workers? 


ANSWER: 

These  questions  cannot  be  answered  at  this  time.  As  discussed  In 
testimony  on  February  14,  the  Department  of  Defense  has  embarked 
on  a major  research  effort  to  develop  and  organize  all  available 
Information  pertinent  to  personnel  exposures  in  nuclear  weapons 
testing  - Including  the  type  of  data  necessary  to  answer  these 
questions.  Responses  will  be  provided  as  soon  as  they  are  available. 


QUESTION: 

Did  the  previous  Department  of  Defense  testimony  take  Into  account  all 
Navy  and  Air  Force  personnel  who  may  have  observed,  or  participated  In 
maneuvers  associated  with,  nuclear  tests  In  Nevada?  Are  there  records 
which  Indicate  attendance  at  the  tests  and  resulting  radiation  exposures 
for  such  Navy  and  Air  Force  personnel? 

ANSWER: 

The  estimate  of  58,537  military  personnel  applied  only  to  Desert  Rock 
participation.  It  included  personnel  from  all  Services  assigned  to 
Desert  Rock  Headquarters,  but  It  did  not  include  personnel  associated 
with  other  nuclear  tests  in  Nevada.  That  Information,  together  with 
exposure  records  for  all  military  personnel,  will  not  be  available  until 
each  Service  completes  a review  of  its  records  and  identifies  Its  own 
personnel . The  current  DoD  review  will  cover  all  DoD  participants— 
all  services,  all  organizations— to  the  extent  data  Is  available. 


QUESTION: 

Is  it  true  that  someone  In  the  Defense  Department  Is  running  a check 
of  the  roster  of  participants  at  1951  Camp  Desert  Rock  against  the 
Armed  Forces  tumor  Registry? 

- If  so,  who  authorized  this  study?  At  what  cost?  For  what 
purpose? 

- Has  a larger  study  design  or  protocol  been  developed  of  which 
this  review  is  a part?  Shouldn't  such  a study  await  the 
expanded  epidemiological  study  of  the  nuclear  test  program? 

ANSWER: 

The  effort  In  question  Is  not  a "study,"  but  rather  part  of  the  data- 
col lection  effort. 

The  process  of  checking  names  of  participants  in  atmospheric  nuclear 
weapons  tests  against  the  files  of  the  Armed  Forces  Pathology 
Institute  Tumor  Registry  (AFPI)  was  first  done  In  the  surmer  of  1977 
for  Smoky  participants.  As  soon  as  the  Smoky  troop  list  was 
developed  by  the  Army,  that  service  took  the  Initiative  of  cross- 
checking it  with  the  AFPI.  The  cross-check  produced  16  possible  name 
matches.  At  that  same  time.  Dr.  Caldwell  of  COC  had  produced  a list 
of  10  possible  Smoky/ leukemia  match-ups.  By  December  1977,  It  was 
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determined  that  of  these  potential  leukemia  cases,  six  were  positively 
confirmed  as  being  present  at  the  test  site  during  the  period  when  the 
Smoky  event  occurred.  Of  these  six,  four  were  from  the  original  CDC 
list  and  two  were  first  Identified  by  the  Army's  AFPI  check. 

Once  the  Smoky  cross-check  was  completed,  the  comparison  moved  on 
to  the  1951  Desert  Rock  participants.  This  group  was  chosen  because 
troop  Identification  for  1951  was  the  most  complete  (obtainable  from 
the  Army's  1968  printout  of  REECO  files— which  contained  troop  names 
because  the  AEC  badged  troops  In  1951).  This  effort  was  Initiated  by 
the  Army  Surgeon  General  In  the  sunnier  of  1977,  and  is  still  ongoing. 

It  Is  being  done  as  an  in-house  project  by  the  Epidemiology 
Consultant  Agency  (EPI COM)  of  the  Army's  Medical  RAD  Command  at 
Walter  Reed.  As  such,  costs  are  not  separately  Identified. 

This  review  Is  not  a part  of  any  separate  larger  study.  Its  purpose 
Is  to  produce  data,  not  reach  conclusions.  As  such,  it  Is  a 
reasonable  sub-effort  of  the  major  DoD  research  program,  and 
has  already  proved_1ts  worth  In  Identifying  the  Smoky  cases. 

QUESTION; 

On  pages  16  and  17  of  his  January  25  testimony  Major  Skerker  pointed  to 
deficiencies  In  radiation  measuring  equipment;  "No  available  rate  meter 
meets  military  specifications  and  measures  beta  radiation  satisfactorily. 
Casualties  could  easily  result  from  beta  burns  received  In  a contalmlnated 
area  Indicated  safe  by  ganma  Instruments  of  the  AN/PDR-39  or  IM-108 
type." 

Doesn't  fallout  from  a nuclear  test  contain  high  levels  of  beta-emitting 
materials?  Doesn't  this  Indicate  soldiers  moved  to  or  near  ground  zero 
shortly  after  a test  may  have  received  harmful  beta  exposure  which  would 
not  have  been  measured  either  by  available  electronic  equipment  or  by 
film  badges? 


ANSWER; 

Fallout  does  contain  beta-emitting  Isotopes,  and  the  level  of  beta  activity 
will  vary  with  Intensity,  fractionation,  and  age  of  the  fallout.  It  Is 
possible  that  soldiers  moving  to  or  near  ground  zero  shortly  after  a test 
could  receive  beta  exposure  not  measured  by  available  detection  equipment. 
This  exposure  could  be  greater  If  these  soldiers  were  on  crawling  maneuvers 
where  the  debris  could  more  easily  come  In  contact  with  the  skin. 


QUESTION: 

During  testimony  on  January  25th,  Major  Skerker  stated  that  some 
personnel  were  authorized  to  receive  radiation  exposures  higher  than 
the  permissible  dose.  Who  were  these  personnel  and  in  what  capacities 
did  they  serve  during  the  tests?  Were  they  Informed  In  advance,  or 
after  the  fact,  that  they  were  authorized  to  receive  higher  than 
permissible  doses?  Was  their  consent  sought?  Were  they  Informed  of 
their  actual  exposures?  What  exposure  levels  did  they  suffer?  Has 
there  been  any  medical  follow-up  effort  on  these  Individuals  prior 
to  1978? 

ANSWER: 

A complete  answer  to  this  question  will  have  to  await  the  completion 
of  the  DoD  research  effort. 

It  Is  apparent  that  some  Individuals  were.  In  fact,  authorized  to  receive 
radiation  exposures  In  excess  of  the  accepted  dose  standards.  Examples 
are; 


1.  Members  of  the  Officer  Volunteer  Program.  These  were  uniformed 
service  personnel,  a part  of  the  Desert  Rock  Troop  Observer  Program. 

2.  Some  AEC  employees  and  contractors  under  the  direct  cognizance  of 
the  AEC  Test  Manager  who  were  to  perform  special  tasks, 

3.  Air  Force  cloud-sampling  teams  under  direct  control  of  the 
Special  Weapons  Cocmand  (SWC). 
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Research  to  date  has  confirmed  that  some  of  these  categories  of 
personnel  during  some  test  events  were  Informed  In  advance  that  they 
were  authorized  to  receive  higher  doses,  that  they  gave  their  consent, 
and  that  they  knew  their  actual  exposure  levels.  However,  It  is 
Impossible  at  this  time  to  state  whether  or  not  this  is  true  for  all 
Individuals.  It  Is  expected  that  our  research  will  provide  answers 
to  these  and  the  other  questions  above.  We  are  not  currently  aware 
of  any  medical  follow-up  prior  to  1978. 

QUESTION: 

What  is  the  recorded  exposure  level  at  which  you  intend  to 
locate  and  notify  a test  participant  for  medical  follow-up? 

ANSWER: 

Many  different  types  of  follow-up  will  be  accomplished  on  various 
categories  of  personnel  over  the  coming  months  and  years.  The 
type  of  medical  follow-up  most  directly  related  4o  your  question 
Is  as  follows: 

In  cases  of  DoD  personnel  whose  recorded  exposure  is  above  a given 
level,  the  Department  of  Defense  will  attempt  to  locate  each 
individual,  notify  him  of  his  exposure,  and  have  him  medically 
examined  using  a standardized,  appropriate  protocol.  No  final 
decision  has  yet  been  made  as  to  the  exposure  level  which  will 
ultimately  be  used  to  trigger  this  type  of  notification  and  medical 
follow-up.  The  reason  this  issue  is  still  open  is  that  the  necessary 
data  upon  which  to  make  such  a decision  is  still  being  gathered. 
Pending  a final  decision,  notification  and  medical  follow-up  will 
be  carried  out  for  individuals  whose  recorded  exposure  level  is  in 
excess  of  25  rems.  This  level  represents  the  allowable  emergency  dose 
recommended  by  the  Natinal  Council  on  Radiation  Protection  and 
Measurements.  (For  example,  NCRP  Report  No.  39  states:  "Since 
planned  whole-body  doses  up  to  25  rems  are  reasonably  accepted  for 
emergency  conditions,  it  follows  that  accidental  doses  up  to  the 
same  magnitude  should  not  cause  major  concern.")  It  is  emphasized 
that  selection  of  this  level  was  an  initial  action,  to  allow 
notification  and  medical  follow-up  to  commence  without  delay,  prior 
to  the  availability  of  data  upon  which  to  make  a final  decision. 

In  addition  to  the  above  procedure,  DoD  notification  and  medical 
follow-up  is  being  carried  out  for  specific  high-interest-groups; 
and  medical  follow-up  will  be  accomplished  by  the  National  Research 
Council  of  the  National  Academy  of  Sciences  and  by  the  Center  for 
Olsease  Control  In  their  areas  of  research,  depending  upon  their 
protocols  and  procedures. 

QUESTION: 

Have  you  considered  locating  and  notifying  all  who  were 
present  at  particularly  suspect  events— for  Instance,  the 
Nancy  blast  as  outlined  by  Major  Skerker? 

ANSWER: 

Yes,  Extensive  and  continuing  consideration  has  been  given  to 
locating,  notifying,  and  providing  medical  follow-up  for  all  who 
were  present  at  particularly  "suspect"  events.  To  date,  it  has 
been  decided  to  do  this  for  two  events:  the  Air  Force  and  Army 
personnel  on  Rongerik  Atoll  who  were  exposed  to  fallout;  and  the 
"Officer  Volunteer  Program"  personnel  who  participated  in  some  of 
the  Nevada  shots.  Additional  groups  will  be  incorporated  in  this 
program  if  the  circumstances  appear  to  warrant  it. 

In  addition,  In  discussions  with  the  Medical  Follow-up  Agency  of 
the  NRC,  serious  consideration  has  been  given  to  including  events 
of  greatest  interest/concern  in  their  study.  For  events  selected 
by  the  NRC,  numerous  participants  might  well  be  contacted  in  the 
course  of  the  research  (depending  upon  the  protocol  and  procedures). 

Regardless  of  NRC  action,  and  in  addition  to  the  "event"  follow-up 
described  in  the  first  paragraph  above,  DoD  plans  to  locate,  notify, 
and  provide  medical  follow-up  to  all  personnel  in  the  entire 
atmospheric  nuclear  test  program  whose  recorded  exposures  are  above 
a given  level  (see  previous  answer  for  discussion  of  this  level). 
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QUESTION: 

Have  you  considered  locating  and  notifying  others  who  might 
expect  to  have  been  exposed  to  significant  radiation  exposures • 
such  as  pilots  who  were  flying  radiation  cloud  sampling  planes 
at  the  tests? 

ANSWER: 

Yes.  As  Initial  data  is  obtained  upon  participation  and  exposures 
of  special  groups , such  as  aircrews  of  cloud-sampling-aircraft, 
this  data  will  be  carefully  reviewed  to  determine  if  circumstances 
warrant  a specific  notification  and  medical  follow-up  program,  or 
if  instead  these  procedures  should  be  followed  only  in  the  case  of 
individuals  v#iose  recorded  or  estimated  doses  exceeded  a given  level 


B.  DEPARTMENT  OF  DEFENSE  - QUESTIONS  WITH 
RESPECT  TO  THE  PRIVACY  ACT 

QUESTION: 

What  Is  the  DoD's  policy  with  respect  to  disclosing  personal  and/or 
medical  records  to  another  federal  agency  doing  epidemiological  research 
which  has  Important  public  health  Implications? 

ANSWER: 

Disclosure  of  personal  and/or  medical  records  to  another  federal  agency 
doing  epidemiological  research  is  governed  by  the  requirements  of  DoD 
Directive  5400.11,  Subject:  Personal  Privacy  and  Rights  of  Indivi-*.' i-jls 
Regarding  Their  Personal  Records  dated  August  4,  1975.  The  Directive 
permits  disclosure  to  someone  other  than  the  individual  to  whom  the 
records  pertain  only  under  certain  enumerated  circumstances.  The  circum- 
stances Include  dlslosure  to  a person  pursuant  to  a showing  of  compelling 
circumstances  affecting  the  health  or  safety  of  an  individual,  if  upon 
such  disclosure  notification  Is  transmitted  to  the  last  known  address 
of  the  individual  to  whom  the  record  pertains.  A federal  agency  doing 
epidemiological  research  would  have  to  show  compelling  circumstances 
In  order  to  permit  disclosure  of  personnal  and/or  medical  records,  the 
preferable  alternative  to  a determination  of  "compelling  circumstances" 
would  be  to  make  the  Interested  agency  a routine  user  of  the  subject 
system. 

QUESTION: 

What  is  the  process  by  which  a request  for  such  Information  under  the 
authority  of  the  Privacy  Act  Is  evaluated  In  DoD? 

ANSWER: 

The  DoD  component  maintaining  the  record  would  handle  the  request  for 
information  In  accordance  with  DoD  Directive  5400.11  and  its  internal 
regulations  implementing  the  Directive.  For  example,  the  Defense  Nuclear 
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Agency  hes  a Privacy  Act  Officer,  with  responsibility  for  serving  as 
the  principal  point  of  contact  on  privacy  matters  and  for  establishing 
and  maintaining  an  effective  Internal  Privacy  Program-in  compliance 
with  DoO  Directive  5aOO.ll.  A request  for  Information  would  be  sub- 
mitted to  the  DMA  Privacy  Act  Officer,  who  would  cvaluat?  the  request 
and  act  on  it  in  accordance  with  the  statute  and  tie  published  guide- 
lines  and  regulations. 

QUESTION: 

What  guidelines  or  criteria  are  used  to  evaluate  the  request? 

ANSWER: 

A request  Is  evaluated  on  the  basis  of  the  DoO  Directive,  the  component’s 
internal  regulations,  OMB  Guidelines,  and  if  necessary,  consultation 
with  the  Defense  Privacy  Board. 

QUESTION: 

How  long  does  the  process  usually  take’to  reach  a decision  on  a request 
for  personal  and/or  medical  records  tender  the  Privacy  Act? 

ANSWER: 

If  the  request  is  from  the  individual  to  whom  the  record  pertains,  the 
decision  can  be  reached  imradiately.  If  the  request  is  from  another 
party,  the  decision  is  much  more  time-consuning--becau$?  the  basic 
purpose  of  the  Privacy  Act  is  to  prevent  the  release  of  this  informa- 
tion, with  certain  exceptions.  Unauthorized  release  Is  subject  to 
criminal  penalties.  Thus  the  length  of  time  for  response  in  these 
latter  cases  would  depend  upon  the  nature  of  the  request,  the  status 
of  the  party  requesting  information,  whether  or  not  there  was  a proper 
showing  of  compelling  circumstances,  the  complexity  of  the  legal  issues, 
the  location  of  the  information,  the  backlog  of  requests,  and  numerous 
other  factors. 

QUESTION: 

Who  makes  the  final  decision  for  DoD?  .. 

ANSWER: 

The  Privacy  Act  Officer  for  the  component  Involved  would  make  the  final 
decision.  If  the  release  Is  not  clearly  warranted,  the  Privacy  Act 
Officer  would  consult  with  the  Oefense  Privacy  Board.  Any  requirement 
for  information  from  an  individual  which  does  not  appear  to  be  clearly 
authorized  by  law  or  Executive  Order  would  be  referred  by  the  Defense 
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Privacy  Board  to  the  Office  of  the  General  Counsel,  Department  of  Defense 
for  resolution. 

QUESTION: 

Is  there  any  opportunity  for  appeal  or  re-consideration? 

ANSWER: 

There  are  always  opportunities  for  appeal  or  re-consideration.  -However, 
once  the  matter  has  been  addressed  by  DoD  the  General  Counsel,  the 
Privacy  Act  Board  and  tie  component's  Privacy  Act  Officer  **11  act 
accordance  with  the  General  Counsel's  guidance. 

QUESTION: 

Has  your  authority  to  release  personal .and/or  medical  records  changed 
over  the  last  year?  If  so,  how’ 

ANSWER: 

The  authority  to  release  the  subject  information  has  net  changed.  The 
authority  to  release  is  still  controlled  by  the  Privacy  Act  of  1974, 
the  DoO  Directive,  internal  implementing  regulations,  and  03  Guide- 
lines. 

QUESTION: 

Does  DoO  have  a "routine  use"  listing  for  the  record  systems  which  the 
Center  for  Disease  Control  needs  to  conduct  its  epidemiologic  study 
on  "Smoky"  participants? 

If  OoD  does  not  have  a "routine  use*  for  such  records,  why  not? 

ANSWER: 

The  DoD  does  not  at  present  have  a "routine  use*  listing  for  the  Center 
for  Disease  Control  (CDC). 

The  system  of  records  for  which  a routine  use  would  be  required  has 
been  developed  by  the  Defense  Nuclear  Agency  with  assistance  from  other 
DoD  co.m?onents.  The  Defense  Njclear  Agency  has  prepared  a syster.  notice 
for  publication  in  the  Federal  Register.  The  notice  is  currently  being 
reviewed  by  the  Defense  Privacy  Board  prior  to  sending  to  03  for  release 
to  the  Federal  Register. for  publication  for  comment.  CDC  is  listed 
as  a routine  user  In  the  proposed  notice  but  until  the  notice  has  been 
published  and  commented  upon,  CDC  will  not  be  able  to  access  the  subject 
system  of  records. 
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QUEST ION: 

Please  examine  the  enclosed  excerpt  from  the  Federal  Register  which 
lists  new  and  revised  "routine  use  statements"  for  the  Veterans  Administra- 
tion. Does  DoD  have  any  "routine  use"  listings  comparable  to  #5?  If 
not,  why  not? 


ANSWER: 

The  DoD  does  not  have  any  "routine  use"  listings  comparable  to  #5,  but 
one  Is  being  developed.  See  previous  answer. 


QUESTION: 

Please  cite  any  requests  for  personal  and/or  medical  records  by  other 
federal  agencies  for  the  purpose  of  conducting  epidemiological  research 
which  OoO  has  had  In  the  past  3 years,  and  the  actions  taken  on  such 
requests,  and  the  Justification  for  such  actions. 


ANSWER: 

The  only  known  request,  other  than  CDC  (which  is  discussed  later)  occurred 
In  the  sumer  of  1976,  when  the  State  Department  requested  access  to 
certain  personal  and/or  medical  records  of  the  Department  of  the  Air 
Force  for  the  use  of  John  Hopkins  University,  a State  Department  contractor. 
John  Hopkins  was  performing  a blostatlstical  study  on  all  former  staff 
of  the  United  States  Embassy  In  Moscow.  The  Air  Force  granted  the 
request,  and  access  was  permitted  under  the  routine  usi  provision. 

We  are  continuing  to  look  for  other  Instances. 

QUESTION: 

Please  provide  a chronological  list  of  the  request  (both  formal  and 
informal)  made  by  the  Center  for  Disease  Control  to  DoO  for  information 
on  "Smoky"  and  “Smoky"  participants  for  the  purpose  of  conducting  an 
epidemiological  study  and  a status  report  on  which  Information  has  been 
provided,  and  which  Information  has  been  denied  and  why.  If  any  requests 
are  pending,  please  Indicate  the  date  by  which  you  expect  a decision 
will  be  made. 

ANSWER: 

Answer  will  be  provided  by  close  of  business  15  March  1978. 


QUESTION: 

Under  the  Privacy  Act,  section  552a(b)  lists  conditions  of  disclosure 
under  which  records  may  be  disclosed  to  another  agency  without  prior 
written  consent  of  the  individual(s)  Involved.  In  particular,  condition 
(8)  of  section  S52a(b)  Is: 

"to  a person  pursuant  to  a showing  of  compelling  circumstances 
affecting  the  health  or  safety  of  ah  individual  if  upon  such 
disclosure  notification  is  transmitted  to  the  last  known 
address  of  such  individual;" 

Could  the  Center  for  Disease  Control's  request  for  DoD  records  of  "Smoky" 
participants  be  authorized  under  condition  #(8)?  If  not,  why  not? 


ANSWER: 


Answer  will  be  provided  by  close  of  business  15  March  1978. 
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OUESTKW: 

Has  the  DoD  ever  contracted  with  another  federal  agency  to  do  a study 
or  project,  and  then  disclosed  personal  and/or  medical  records  by  virtue 
of  that  contractual  relationship,  which  might  not  otherwise  be  permitted 
to  be  disclosed  under  the  Privacy  Act?  Could  the  OoD  contract  with 
the  Center  for  Disease  Control  and  thereby  authorlie  the  disclosure 
of  the  records  which  the  C.O.C.  needs  to  conduct  its  study  on  “Smoky* 
participants? 


ANSWER: 

a.  To  the  best  of  OHA's  knowledge,  OoD  has  not  contracted  vnth  another 
federal  agency  to  do  a study  or  project,  and  then  disclosed  records 
subject  to  the  Privacy  Act  under  such  contract. 


b.  No.  Current  DoD  policy  requires  that  the  Center  for  Disease  Control 
be  made  a routine  user  of  the  records.  This  is  in  process. 

QUESTION: 

Does  the  National  Academy  of  Sciences'  National  Research  Council  Medical 
Follow-up  Agency  have  access  to  personal  and/or  medical  records  which 
federal  agencies  are  not  allowed?  If  so,  why? 


ANSWER: 

No,  NRC  access,  as  Is  the  access  of  any  federal  agency,  would  be  controlled 
by  the  routine  use  provision  of  the  system  notice.  In  anticipation 
of  NRC's  work,  they  have  been  Included  as  a routine  user  unJjr  tne 
proposed  system  notice. 


QUESTION: 

Could  OoD,  If  asked  by  another  federal  agency  for  the  purpose  of  conduct- 
ing epidemiological  research,  send  information  to  the  last  known  address 
for  an  Individual  (or  Individuals)  on  whom  It  has  a file  or  record, 
to  obtain  permission  for  disclosure  of  such  records? 


ANSWER: 

Yes,  as  a practical  matter,  however,  making  the  federal  agency  a routine 
user  of  the  record  system  would  be  less  time  consuming  and  more  efficient. 


38-191  0-79-7 2 
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Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Commander  Finkelstein,  is  he  here?  Are  you  a submariner? 

Commander  Finkelstein.  No,  sir,  I am  a surface  warfare  officer. 

Mr.  Carter.  Sir? 

Commander  Finkelstein.  I am  a surface  warfare  officer. 

Mr.  Carter.  Excuse  me.  I did  not  mean  to 

Commander  Finkelstein.  It  is  one  of  our  new  warfare  qualifica- 
tion insignia  that  we  have  instituted  in  recent  years. 

Mr.  Carter.  I am  sorry.  Certainly  I do  not  think  it  would  have 
been  to  your  detriment  to  have  said  that. 

Commander  Finkelstein.  No,  sir. 

Mr.  Carter.  Your  services  are  both  great,  except  in  retrieval 
systems  and  recordkeeping. 

By  the  way,  commander,  are  you  in  the  nuclear  service? 

Commander  Finkelstein.  Sir,  I am  a line  officer.  If  you  are 
asking  about  my  background,  I hold  degrees  in  electrical  engineer- 
ing, physics,  and  systems  management. 

Mr.  Carter.  Do  you  serve  on  a nuclear  powered  ship? 

Commander  Finkelstein.  No,  sir. 

Mr.  Carter.  Have  you  ever? 

Commander  Finkelstein.  No,  sir,  I have  not. 

Mr.  Carter.  Have  you  ever  had  any  training  in  nuclear  warfare? 

Commander  Finkelstein.  I have  been  to  a 1-week  orientation 
course. 

Mr.  Carter.  Have  you  ever  been  around  a nuclear  reactor? 

Commander  Finkelstein.  Only  as  an  observer.  I have  not 
worked  with  nuclear  reactors. 

Mr.  Carter.  How  long  were  you  around  this  reactor? 

Commander  Finkelstein.  Sir? 

Mr.  Carter.  How  long  were  you  around  this  nuclear  reactor? 

Commander  Finkelstein.  Oh,  as  I recall,  20  minutes  out  at 
AFRRI. 

Mr.  Carter.  Sir? 

Commander  Finkelstein.  Twenty  minutes,  one  afternoon  out  at 
AFRRI. 

Mr.  Carter.  Admiral,  what  records  do  you  keep  of  your  men  who 
are  around  nuclear  reactors,  for  instance,  on  nulear  power  surface 
ships  or  on  submarines? 

Admiral  Monroe.  Naval  propulsion,  you  are  speaking  of,  sir. 

Mr.  Carter.  Sir? 

Admiral  Monroe.  Naval  propulsion,  you  are  speaking  of  princi- 
pally now? 

Mr.  Carter.  Naval  propulsion? 

Admiral  Monroe.  Nuclear 

Mr.  Carter.  Nuclear  propulsion. 

Admiral  Monroe.  Nuclear  propulsion  of  naval  ships,  yes,  sir. 

Mr.  Carter.  Nuclearly  propelled  naval  ships,  yes,  sir. 

Admiral  Monroe.  At  the  Defense  Nuclear  Agency  we  keep  none. 
However,  I have  here  in  the  hearing  room  Rear  Admiral  Sparks  of 
the  Bureau  of  Medicine  and  Surgery,  who,  I believe,  can  respond  to 
questions  you  mav  have  about  reactor  safety  and  reactor  radiologi- 
cal protection  and  health  physics,  if  I may  call  him. 
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Mr.  Carter.  What  I want  to  know,  is  whether  any  records  are 
being  kept? 

Commander  Finkelstein.  I am  familiar  with  that.  There  certain- 
ly are  records  being  kept  for  the  nuclear  propulsion  people. 

Mr.  Carter.  Sir? 

Commander  Finkelstein.  Yes,  there  are  records  kept  on  the 
nuclear  propulsion  people. 

Mr.  Carter.  You  are  pretty  familiar  with  that.  I thought  that 
was  not  your  field.  Did  you  not  say  you  had  a doctor  here? 

Admiral  Monroe.  Rear  Admiral  Sparks  of  the  Navy’s  Bureau  of 
Medicine  and  Surgery,  the  Operational  Medicine  Division,  whom  I 
believe  will  be  able  to  address  these  questions. 

Mr.  Carter.  Doctor,  do  you  keep  records  of  your  men  who  are  on 
nuclear  subs  and  on  nuclear  surface  ships? 

Admiral  Sparks.  Yes,  Doctor,  we  do. 

Mr.  Carter.  Yes,  sir. 

Do  you  check  on  the  causes  of  morbidity  or  illnesses,  among 
these  people  who  have  served  on  such  ships? 

Admiral  Sparks.  We  have  done  that;  yes,  sir. 

Mr.  Carter.  And  do  you  have  those  records  readily  available? 

Admiral  Sparks.  I believe  so. 

Mr.  Carter.  The  first  ship  that  was  in  action,  I believe,  was  an 
underseas  ship  called  the  Nautilus,  is  that  right? 

Admiral  Sparks.  I remember  seeing  that  ship,  yes,  sir. 

Mr.  Carter.  Yes,  sir.  Do  you  remember  when  it  went  into  action? 

Admiral  Sparks.  No,  I cannot  recall.  I am  not  familiar  with  that. 

Mr.  Carter.  Do  you  have  records  of  those  men  who  served  on  the 
Nautilus? 

Admiral  Sparks.  I am  sure  they  are  available. 

Mr.  Carter.  Yes,  sir.  And  the  men’s  morbidity  records  as  well? 

Admiral  Sparks.  Yes,  sir. 

Mr.  Carter.  And  in  case  of  death,  could  you  find  the  causes  of 
death  of  those  men? 

Admiral  Sparks.  That  could  be  done. 

Mr.  Carter.  I would  like  you  to  submit  them  to  this  committee, 
not  only  for  the  Nautilus  but  for,  well,  for  all  the  submarine 
service,  including  nuclearly  propelled  submarines.  Then  you  might 
compare  them  with  those  who  nave  served  on  diesel  powered  ships 
alone.  I would  like  to  see  that  comparison;  if  you  could  include  that 
for  our  record,  I think  it  would  be  extremely  helpful. 

[The  following  information  was  supplied  for  the  record:] 

Status  of  the  first  crew  of  USS  "Nautilus"  ( SSN-571 ) 

Crew  members 

Alive  and  well 94 

Dead 1 2 

Total 96 

1 One,  lymphosarcoma— Rad  ing:  steward,  radiation  exposure:  zero.  One,  arteriosclerotic  heart 
disease — rating:  torpedoman,  radiation  exposure:  0.82  rem. 
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Rate  of  all  Disease*  and  Cancers  Among  Nuclear  and  Diesel  Submariners  1 


Nuclear: 

All  diseases. 

Cancers 

Diesel: 

All  diseases. 
Cancers 


Crew  member t 

125 

1.19 

184 

1.18 


' Rate  per  1,000  submariners. 

From  a population  study  of  56,000  active  duty  men  during  a 30-month  period 
(July  1968-December  1970)  who  had  over  4 years  of  either  nuclear  or  diesel  subma- 
rine duty  only. 

Summary:  Nuclear  submariners  had  less  total  diseases  and  no  more  cancers  than 
diesel  submariners. 

Mr.  Carter.  Admiral,  you  are  familiar  with  nuclear  propelled 
craft,  I take  it? 

Admiral  Monroe.  Nuclear  what,  sir? 

Mr.  Carter.  Propelled  craft. 

Admired  Monroe.  Not  intimately,  but,  yes,  sir. 

Mr.  Carter.  You  are  not  a nuclear 

Admiral  Monroe.  No,  sir. 

Admiral  Sparks.  Neither  am  I,  Doctor.  I am  a physician. 

Mr.  Carter.  What  happens  when  a core  melts?  You  have  an- 
other doctor  there,  maybe 

Admiral  Monroe.  I will  have  to  provide  that  answer  for  the 
record,  sir. 

Mr.  Carter.  Can  you  tell  us  what  happens  when  the  core  melts? 

Mr.  Hass.  When  the  nuclear  reactor  core  melts,  Dr.  Carter,  you 
have  quite  a nuclear  accident.  I am  not  aware  that  a core 

Mr.  Carter.  To  be  frank,  it  blows  the  hinges  off  of  hell,  does  it 
not? 

Mr.  Hass.  I beg  your  pardon,  sir? 

Mr.  Carter.  It  would  blow  the  hinges  off  of  hell? 

Mr.  Hass.  I would  think  so.  I am  not  aware  of  any  such  incident 
in  nuclear  propulsion  units. 

Mr.  Carter.  If  you  had  a melting  of  a nuclear  core,  that  is  what 
would  happen.  And,  in  fact,  it  might  affect  people  as  far  as  40  or  50 
miles  away. 

Mr.  Hass.  I do  not  think  so,  Dr.  Carter. 

Mr.  Carter.  It  could,  depending  upon  the  size  of  the  reactor. 

Mr.  Hass.  I do  not  believe  that  would  happen,  Dr.  Carter. 

Mr.  Carter.  Well,  I would  think  so.  It  would  not  occur  with  a 
nuclear  sub,  because  the  reactor,  would  not  be  large  enough;  but 
with  some  of  the  nuclear  reactors  we  are  building  in  this  country 
today,  it  is  my  understanding  from  scientists  that  the  explosion 
could  affect  people  as  far  as  45  to  50  miles  away. 

Mr.  Hass.  Dr.  Carter,  none  of  us  here  at  the  table  are  nuclear 
reactor  specialists,  but  I do  not  believe  that  the  melt-down  of  a 
nuclear  reactor  core 

Mr.  Carter.  Well,  if  you  are  not  specialists,  then  your  beliefs  are 
not  very  meaningful. 

All  right.  Now,  Admiral,  after  31  years,  we  are  going  to  march 
off  smartly  in  this. 

Admiral  Monroe.  That  is  correct,  sir. 

Mr.  Carter.  After  31  years. 
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I do  not  know.  I do  not  think  that  your  people  are  particularly 
the  cause  of  many  of  the  accidents  which  we  have  had.  It  was  a 
case  in  which  you  did  not  know,  and  things  have  occurred  which 
are  regrettable. 

Now,  again,  regardless  of  how  complete  the  1968  compilation  is, 
the  point  of  all  this  is  that  in  1970  the  Department  of  Defense 
knew  that  thousands  of  personnel  had  been  exposed  to  radiation 
and  that  some  had  died  of  leukemia,  according  to  the  letter  that  we 
have  right  here.  Yet  nothing  was  done  so  that  in  April  1977,  this 
situation  was  considered  a surprise.  We  have  a copy  of  the  letter 
from  Congressman  Olin  Teague  to  Mel  Laird,  Secretary  of  Defense: 
Yet  7 years  later,  we  come  back  and  most  of  the  services  do  not 
have  these  records  compiled,  the  Air  Force  excepted,  although  the 
Marine  Corps  is  making  a valiant  effort,  it  seems. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Dr.  Haas,  were  you  in  the  Department  of  Defense  in 
May  1970,  January  1970? 

Mr.  Hass.  Yes,  I was,  Mr.  Chairman. 

Mr.  Rogers.  Were  you  aware  of  the  letter  to  the  Secretary  from 
Mr.  Teague? 

Mr.  Hass.  I was  not,  Mr.  Chairman. 

Mr.  Rogers.  What  position  were  you  in  at  that  time? 

Mr.  Hass.  I was,  at  that  time,  the  Assistant  to  the  Deputy 
Director  for  Science  and  Technology  of  the  Defense  Nuclear 
Agency.  The  letter  apparently  was  answered  by  Dr.  Walske  in  the 
Office  of  the  Secretary  of  Defense  and,  in  all  probability,  neither  it 
nor  the  original  letter  to  Secretary  Laird  was  forwarded  to  the 
Defense  Nuclear  Agency. 

Even  if  it  had  been,  it  would  not  necessarily  have  come  to  my 
attention,  but  it  may  well  have  been. 

Mr.  Rogers.  While  you  were  there  you  recall  no  action  taken  by 
your  agency  in  response  to  Congressman  Teague’s  alert? 

Mr.  Hass.  Well,  the  answer  that  you  had,  Mr.  Chairman,  that 
Dr.  Walske  gave,  does  not  give  me  any  indication  that  the  Defense 
Nuclear  Agency,  or  its  predecessor,  the  Defense  Atomic  Support 
Agency,  was,  indeed,  consulted  in  the  matter.  As  best  as  I can  tell, 
Dr.  Walske,  who  holds  the  additional  position  of  chairman  of  the 
Military  Liaison  Committee  to  the  Department  of  Energy,  consult- 
ed with  the  Atomic  Energy  Commission  at  that  time,  and  not  with 
the  Defense  Nuclear  Agency.  But  I cannot  confirm  that  for  sure, 
but  we  will  search  our  records. 

Mr.  Rogers.  Would  you  let  us  know,  then? 

Mr.  Hass.  Yes,  we  will. 

Mr.  Rogers.  I would  have  thought  it  would  be  natural  for  him  to 
at  least  have  consulted  with  his  own  agency  before  going  outside. 
Would  that  not  have  been  the  normal  practice? 

Mr.  Hass.  Well,  if  it  had  not  been  for  the  fact,  Mr.  Chairman, 
that  Dr.  Walske  held  this  additional  position  of  being  the  chairman 
of  the  Military  Liaison  Committee  which  is  a statutory  position,  to 
the  Atomic  Energy  Commission,  that  would  be  true.  So  it  was  not 
really  going  outside,  so  to  speak,  and  it  would  have  been  perfectly 
appropriate  for  him  to  indeed  go  to  the  AEC.  But  he  may  well  have 
gone  to  the  Defense  Nuclear  Agency.  We  will  provide  that  answer. 
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Mr.  Rogers.  But,  in  any  event,  a judgment  was  made  that  no 
followup  was  needed? 

Mr.  Hass.  It  appears  that  way. 

Mr.  Rogers.  By  the  Department  of  Defense? 

Admiral  Monroe.  So  it  appears,  sir. 

Mr.  Rogers.  Would  you  let  us  know  if  there  are  any  records 
bearing  on  this? 

Admiral  Monroe.  Yes,  sir,  I surely  will. 

Mr.  Rogers.  Either  pro  or  con. 

[The  following  information  was  received  for  the  record:] 

Action  Taken  Regarding  Congressman  Teague's  Letter  of  January  8,  1970 

An  extensive  search  has  been  made  of  the  records  of  the  Assistant  to  the  Secre- 
tary of  Defense  (Atomic  Energy)— Dr.  Carl  Walske’s  office— including  inactive  rec- 
ords which  have  been  moved  to  holding  areas  outside  the  Pentagon.  No  files  bearing 
on  the  response  to  Congressman  Teague’s  letter  have  been  located  to  date,  but  the 
search  is  continuing. 

To  provide  the  subcommittee  with  a clearer  picture  of  the  work  done  in  1970,  the 
following  summary  is  provided.  It  is  based  upon  the  recollection  of  some  of  the 
individuals  involved.  Congressman  Teague’s  letter  of  January  8,  1970,  was  referred 
for  action  to  Dr.  Walske’s  ATSIXAE)  office.  Dr.  Walske  had  the  matter  researched 
for  several  months  prior  to  responding  to  Congressman  Teague  in  his  letter  of  May 
15,  1970.  The  research  was  accomplished  primarily  by  Dr.  Walske’s  ATSIXAE)  staff. 
The  AEC  and  the  Military  Departments  also  provided  significant  assistance.  There 
was  little  or  no  involvement  by  the  Defense  Atomic  Support  Agency  (DASA)— the 
predecessor  organization  of  today’s  Defense  Nuclear  Agency. 

As  a result  of  this  query  by  Congressman  Teague  and  the  resulting  research,  the 
Assistant  to  the  Secretary  of  Defense  (Atomic  Energy)  established  a centralized  file 
of  records  on  radiation  exposure  data  for  DOD  personnel.  Previously  this  exposure 
information  had  been  widely  scattered  in  many  individual  repositories.  The  central- 
ized data  were  combined  with  the  existing  AEC  files  at  their  Nevada  office  (the 
REECO  files).  Agreements  were  reached  between  DOD,  the  AEC,  and  the  VA  that 
this  file  could  serve  all  users.  It  was  estimated  that  some  80  percent  of  the  readily 
available  DOD  exposure  records  were  entered  into  these  centralized  files.  Note, 
however,  that  this  effort  did  not  extend  to  locating  exposure  data  in  individual 
service  records  or  medical  records.  Upon  completion  of  this  effort,  and  with  the 
establishment  of  this  permanent  file  upon  which  the  VA  could  draw,  the  ATSIXAE) 
effort  in  response  to  Congressman  Teague’s  query  was  completed. 

The  REECO  files  still  exist,  and  still  serve  the  purpose  for  which  they  were 
established.  For  example,  the  VA  still  goes  to  them  for  exposure  data  in  individual 
cases.  However,  while  these  REECO  files  will  be  of  assistance  in  the  current  DOD 
effort,  they  are  of  limited  utility  for  several  reasons:  First,  you  must  enter  the  files 
with  an  individual’s  name  (you  will  recall,  in  the  case  of  Dr.  Caldwell’s  CDC 
investigation  of  shot  “Smoky,  the  need  for  names  was  a limiting  factor).  Second, 
the  files  do  not  distinguish  between  DOD  and  AEC,  military  and  civilian,  et  cetera. 
Third,  one  individual,  who  might  have  been  film  badged  on  several  occasions,  may 
be  in  the  files  in  several  locations  (for  example,  once  as  Joe  Smith,  again  as  Joseph 
Smith,  later  as  J.  V.  Smith) — each  with  a separate  exposure— and  careful  manual 
work  is  required  to  attempt  to  correlate  these. 

In  summary,  while  the  1970  effort  was  an  extensive  one,  and  was  felt  to  have 
served  its  purpose,  it  is  really  only  a starting  point  for  the  present  much  broader 
effort. 

Admiral  Monroe.  I might  add  one  amplifying  bit  of  information. 
The  Department  of  Defense  does  conduct  extensive  research  and 
studies  in  high  levels  of  ionizing  radiation:  Hundreds  of  rads,  thou- 
sands of  rads.  We  do  this  at  the  Armed  Force  Radiobiology  Re- 
search Institute.  That  is  their  principal  mission.  We  do  not  do  any 
studies  in  low-level  ionizing  radiation.  Those  are  done  by  the  De- 
partment of  Energy  and  the  Public  Health  Service,  to  my  under- 
standing, within  the  U.S.  Government. 


1133 


Thus,  since  this  query  that  Dr.  Walske  received  from  Mr.  Teague 
dealt  with  the  possible  effect  of  low-level  ionizing  radiation,  it 
would  have  been  more  likely  that  he  would  have  discussed  it  with 
the  Department  of  Energy  through  his 

Mr.  Carter.  Mr.  Chairman,  1 would  just  like  to  interrupt  the 
admiral.  He  is  evidently  a very  nice  gentleman,  and  all  of  you 
gentlemen  are  very  fine  men,  but  since  all  this  study,  I sent 
about — and  I know  it  is  difficult  to  find  these  men  since  1945  and 
1946  and  so  on,  since  Los  Alamos.  And  for  that  reason — I know  it  is 
difficult  for  you  to  do  that — but  I have  a list  of  Quantrill’s  guerril- 
las, the  group  that  raided  Lawrence,  Kans.,  during  the  Civil  War. 
Here  are  their  names.  Do  you  mean  to  tell  me  that  you  cannot  get 
the  names  of  the  men  who  served  in  your  forces  in  an  expeditious 
manner?  I just  do  not  know  what  to  think. 

It  beggars  the  imagination  to  say  that  you  do  not  have  the  names 
and  figures  on  morbidity  and  mortality  for  the  people  who  are 
around  nuclear  reactors.  I am  surprised.  Here  is  the  list  I men- 
tioned of  Quantrill's  raiders.  I would  be  glad  for  you  to  see  it.  Look 
it  over.  I may  have  some  relatives  in  the  group. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Well  I do  not  think  that  Congressman  Teague’s 
letter  went  into  the  problem  of  research  that  you  may  be  doing.  I 
think  he  was  talking  about  exposure,  Admiral.  Now,  Captain,  are 
you  aware  of  any  problem  with  exposure  to  low-level  radiation? 

Captain  Tyler.  I have  been  aware  for  many  years  of  radiation 
hazards.  Everybody  is  aware  that  high-level  radiation  has  biologi- 
cal effects,  serious  biological  effects,  up  to  lethality.  I think  Dr. 
Jablon  earlier  pointed  out  that  our  real  problem  in  the  scientific 
community  is  exactly  what  do  we  call  low-level  effects.  Is  it  a 
linear  effect  down  to  zero?  Is  there  a threshold? 

The  majority  of  the  people  think  there  is  a linear  effect,  but  is  it 
a straight  line  or  curvilinear.  This  is  the  real,  unknown  area.  This 
is  where  AEC,  now  DOE,  and  Public  Health  Service  research  has 
been  concentrated^  ONA  and  the  Armed  Forces  Radiobiology  Re- 
search Institute  to  date  have  been  primarily  looking  at  the  acute 
problem  of  high-dose  radiation  on  military  personnel  regarding 
weapons  used  in  combat. 

We  were  always  aware  of  the  large  controversy.  Concerning  low 
level  effects.  I think,  now  that  it  has  been  brought  to  our  attention, 
it  is  amazing  why  somebody  else,  either  in  our  organization  or 
elsewhere,  has  not  thought  of  looking  at  these  troops  in  the  last  30 
vears.  If  we  are  successful  with  this  study,  we  have  an  excellent 
body  of  people  that  may  add  further  to  the  scientific  knowledge  of 
low-level  effects. 

They  have  done  extensive  studies  in  the  Japanese,  the  Marshall 
Islands  group,  and  now  we  have  a brand  new  body  that  is  probably 
as  extensive  as  the  Japanese  group.  Certainly  with  the  right  kina 
of  data,  the  right  followup,  I think  this  may  put  another  nail  into 
what  are,  if  any,  the  low-level  effects  and  what  is  their  significance. 

Mr.  Rogers.  I am  concerned  that  the  Department  did  not  react 
in  1970,  even,  when  this  was  specifically  brought  to  their  attention. 
I know  you  probably  were  not  there. 

The  committee  will  contact  Dr.  Walske  if  he  is  still  living.  Does 
anyone  know  if  Dr.  Walske  is  still  living? 
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Mr.  Haas.  At  the  last  itme  I know  Dr.  Carl  Walske,  he  resided  in 
New  York  City  and  I believe  he  was  the  president  of  an  organiza- 
tion dealing  with  largely  nuclear  power,  I forget  the  name  of  it. 

Mr.  Rogers.  But  as  far  as  you  know,  he  is  still  alive? 

Mr.  Haas.  Oh,  definitely. 

Mr.  Rogers.  We  will  ask  the  staff  to  contact  Dr.  Walske  and  see 
if  he  made  that  judgment  by  himself.  It  would  be  helpful  if  you 
could  also  give  us  any  records  that  you  have. 

Admiral  Monroe.  Certainly. 

Mr.  Rogers.  Then,  too,  Admiral,  will  you  furnish  the  committee 
on  a weekly  basis  with  what  is  being  done  and  how  many  people 
have  contacted  the  Department. 

Admiral  Monroe.  Yes,  sir. 

Mr.  Rogers.  You  have  given  us  a report  that  2,500  have  already 
contacted  you  by  telephone.  Do  we  know  how  many  by  mail,  and  so 
forth?  Who  is  coordinating  that? 

Admiral  Monroe.  We  are,  sir.  The  telephone  effort  has  been 
underway  for — we  are  into  the  6th  day,  now.  We  have  a computer- 
ized data  base.  We  are  organizing  the  data  so  that  we  can  recall  it 
by  shot,  by  service,  by  exposure  as  we  get  it.  We  are  responding  to 
the  calls  with  letters.  We  are  also  receiving,  as  you  say,  letters  as 
well,  and  these  are  going  into  the  data  base. 

Mr.  Rogers.  How  many  letters  have  you  received. 

Admiral  Monroe.  I will  have  to  provide  that  for  the  record,  sir. 

[The  following  information  was  received  for  the  record:] 

As  of  February  14, 1978,  we  have  received  646  letters. 

Mr.  Rogers.  All  right. 

Mr.  Carter.  I just  want  to  say,  gentlemen,  that  I trust  that  the 
men  in  the  different  services,  are  lean,  fit,  trim,  able,  and  ready.  I 
trust  that  you  are  preparing  them  well.  I would  hate  to  see  our 
services  go  down. 

You  know,  I guess  you  think  that  we  have  given  you  a hard  time. 
As  it  happens,  I have  voted  for  every  military  appropriation  over 
the  years  for  many,  many  years.  I try  to  be  helpful  to  you.  I just 
hope  that  you  will  be  effective  and  able  to  defend  this  great  coun- 
try of  ours. 

Mr.  Rogers.  Admiral,  thank  you  very  much. 

Admiral  Monroe.  Thank  you,  sir. 

Mr.  Rogers.  If  you  would  keep  in  touch  and  furnish  us  with  the 
necessary  materials. 

Admiral  Monroe.  Yes,  sir. 

Mr.  Rogers.  Thank  you,  gentlemen. 

The  next  witness  will  be  Mr.  Donald  Kerr,  Acting  Assistant 
Secretary  for  Defense  programs,  Department  of  Energy. 

Dr.  Kerr,  we  apologize  for  being  late.  We  appreciate  your  pa- 
tience. 

Actually,  we  just  want  an  update,  Dr.  Kerr,  on  what  has  hap- 
pened now  and  what  actions  are  being  taken  by  the  Department  of 
Energy.  Your  statement  will  be  made  a part  of  the  record  in  full, 
without  objection.  If  you  could  highlight  it  for  us,  this  would  be 
helpful. 
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STATEMENT  OF  DONALD  M.  KERR,  PH.  D.,  ACTING  ASSISTANT 
SECRETARY  FOR  DEFENSE  PROGRAMS,  DEPARTMENT  OF 
ENERGY,  ACCOMPANIED  BY  HAL  HOLLISTER,  DIRECTOR,  DI- 
VISION OF  OPERATIONAL  AND  ENVIRONMENTAL  SAFETY; 
GORDON  JACKS,  LOS  ALAMOS  SCIENTIFIC  LABORATORY, 
NEVADA  TEST  SITE:  AND  BRUCE  CHURCH,  BRANCH  CHIEF 
FOR  RADIATION  SAFETY,  NEVADA  OPERATIONS  OFFICE 

Dr.  Kerr.  Thank  you,  Mr.  Chairman  and  members  of  the  com- 
mittee. I am  pleased  to  reappear  before  you  today  to  outline  those 
things  that  we  have  done  within  the  Department  of  Energy,  and 
are  still  doing,  in  response  to  the  many  questions  and  requests  that 
were  posed  by  this  committee  during  my  testimony  at  the  hearings 
on  January  26,  1978.  I have  brought  back  with  me  today  three 
other  individuals  who  may  be  helpful  in  areas  where  I would  be 
unqualified  to  respond  to  questions. 

On  my  right  is  Mr.  Hal  Hollister,  Director  of  the  Division  of 
Operational  and  Environmental  Safety  to  assist  if  there  are  ques- 
tions regarding  the  health  consequences  or  environmental  aspects 
of  operational  procedures. 

Mr.  Rogers.  Thank  you,  Mr.  Hollister. 

Dr.  Kerr.  Mr.  Gordon  Jacks  has  returned  from  the  Los  Alamos 
scientific  laboratory  where  he  is  the  senior  member  of  the  perma- 
nent LASL  party  at  the  Nevada  test  site.  He  has  been  involved 
with  radiological  safety  programs  associated  with  nuclear  testing 
since  1956. 

Mr.  Rogers.  Mr.  Jacks,  we  welcome  you  back. 

Dr.  Kerr.  And  finally,  Mr.  Bruce  Church,  sitting  next  to  Mr. 
Jacks,  is  Chief  of  the  Radiological  Branch  at  the  Nevada  Oper- 
ations Office  and  in  that  position  he  is  responsible  for  radiological 
safety  at  the  best  site.  In  addition,  he  is  directing  the  review  of 
exposure  records  from  past  nuclear  testing. 

On  February  8,  I provided  for  this  commitee  written  answers  to 
15  of  the  25  questions  that  had  been  raised  on  January  26.  Today  I 
am  submitting  for  the  record  information  on  the  other  10  questions 
and  will  tell  you  about  further  actions  we  will  be  taking  in  order  to 
furnish  you  with  additional  information  by  the  29th  of  March.  If 
- there  are  added  concerns  with  regard  to  the  information  that  we 
have  supplied,  we  will  try  to  answer  your  questions  today. 

I will  now  try  to  highlight  a few  points  from  the  prepared  state- 
ment, in  the  interests  of  time.  [See  p.  1140.] 

I would  like  to  make  one  comment  with  regard  to  the  health 
effects  research  projects  which  have  been  conducted  during  the  last 
10  years.  On  February  8,  I provided  a list  of  that  work  which  is 
now  in  progress,  in  fiscal  year  1978.  Today,  I am  adding  for  the 
record  the  complete  tabulation  of  the  funding  of  those  projects  over 
the  10-year  period  of  interest  to  the  committee. 

An  additional  point  added  for  the  record  is  the  complete  set  of 
radiation  exposure  guidelines  from  1946  to  the  present.  They  were 
based  upon  the  best  biomedical  advice  that  was  then  available.  The 
guidelines  of  the  National  Council  on  Radiation  Protection  and 
Measurements — pre-1959 — and  subsequently  of  the  Federal  Radi- 
ation Council  for  the  period  1959  to  1970  were  followed  explicitly. 
Since  1970,  the  Environmental  Protection  Agency  has  been  respon- 
sible within  the  Government  for  setting  standards. 
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In  my  detailed  answer,  I have  provided  a summary  table  showing 
what  those  guidelines  were  and  where  they  were  published. 

When  I last  appeared  before  you,  the  Baneberry  test  occupied  a 
great  deal  of  your  attention.  I would  like  to  review  several  points 
from  that  in  order  to  make  sure  your  understanding  and  our 
attempt  to  help  it  have  succeeded. 

The  test,  as  you  know,  was  detonated  on  December  18,  1970,  in 
Yucca  Flats.  It  was  a 10  kiloton  device  buried  at  a depth  of  912 
feet. 

Venting  was  noted  visually  at  about  7:33  a.m.  Approximately  900 
persons  were  located  in  the  forward  areas  of  the  test  site  at  the 
area  12  camp,  about  4 miles  from  the  Baneberry  ground  zero,  and 
in  the  tunnel  areas  about  2 miles  beyond  the  area  12  camp.  Evacu- 
ation of  .these  persons  was  ordered  at  9:05  a.m.  and  was  completed 
about  9:15  a.m. 

When  the  evacuation  of  these  personnel  commenced,  vehicles 
used  in  the  evacuation  were  joined  in  a convoy  in  area  17  before 
traveling  to  the  control  point  for  monitoring  and  decontamination 
as  necessary.  A total  of  475  vehicles  were  monitored  at  the  control 
point  on  the  day  of  the  event  as  counted  by  security  personnel. 
There  were  413  contaminated  vehicles,  decontamination  and  re- 
lease of  380  was  accomplished,  and  33  vehicles  were  impounded 
pending  decay  of  radioactivity. 

Personnel  were  monitored  while  their  vehicles  were  monitored. 
Personnel  with  detectable  contamination  were  taken  into  the  rad- 
safe  building  CP-2  for  additional  monitoring  and  superficial  decon- 
tamination, including  brushing  and  use  of  tape  patches  to  remove 
slight  contamination. 

Clothing  was  taken  from  106  persons  and  those  personnel  were 
monitored  for  skin  and  hair  contamination,  decontaminated  by 
showering,  if  necessary,  and  provided  clean  clothing.  Of  the  106 
persons,  86  were  required  to  shower.  After  remonitoring,  68  were 
sent  to  Mercury  for  additional  decontamination  and  direct  mea- 
surement of  thyroid  radioactivity. 

Urine  samples  were  taken  and  analyzed  for  many  of  these  per- 
sonnel. Of  the  personnel  thyroid-counted  in  Mercury,  18  were  sent 
to  EPA  in  Las  Vegas  where  wholebody  counts  were  performed. 

Of  the  86  persons  that  were  decontaminated,  43  are  presently 
employed  by  DOE  contractors  or  laboratories. 

After  evaluating  all  film  badge  results,  thyroid  counts,  whole- 
body  counts  and  urine  sample  results,  it  was  concluded  that  no 
individual  received  external  or  internal  dose  in  excess  of  AEC 
exposure  guides  in  effect  at  the  time. 

Three  persons  known  or  purported  to  have  been  exposed  from 
the  Baneberry  event  have  contracted  leukemia.  Information  con- 
cerning these  individuals  and  their  Baneberry  radiation  exposure 
records  is  summarized. 

H.  R.  Roberts,  a WSI  security  guard  received  900  millirem  whole- 
body  gamma,  determined  from  evaluation  of  his  contaminated  film 
badge  which  indicated  1,045  millirem  gamma  and  4,435  millirem 
beta  dose  to  the  skin,  both  of  which  included  contamination  dark- 
ening of  the  dosimeter  film,  and  3,680  millirem  to  the  thyroid 
during  the  Baneberry  event.  He  received  no  reportable  radiation 
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doses  at  NTS  after  the  Baneberry  event  as  determined  by  film 
badge  dosimetry. 

W.  H.  Nunamaker,  a REECO  employee,  received  gamma  doses 
during  the  Baneberry  event  of  105  millirem  whole-body  gamma, 
430  millirem  beta  dose  to  the  skin 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes,  sir. 

Mr.  Carter.  Let’s  make  it  clear  that  when  we  are  talking  about 
100  millirem,  that  we  mean  one-tenth  of  a rem.  When  we  say  400 
millirems,  that  means  four-tenths  of  a rem. 

Dr.  Kerr.  Thank  you,  Dr.  Carter. 

And  finally,  he  received  650  millirem  to  the  thyroid.  He  received 
no  additional  radiation  dose  at  NTS  after  the  Baneberry  event. 

W.  C.  Reed,  a REECO  employee,  received  no  reportable  radiation 
exposure  from  the  Baneberry  event  as  determined  dosimetry.  He 
was  not  among  the  group  of  personnel  found  to  be  contaminated, 
decontaminated,  or  thyroid-counted  after  Baneberry.  His  total  dose 
at  the  Nevada  test  site  after  Baneberry  was  40  millirem  gamma, 
determined  by  film  badge  dosimetry. 

It  is  noted  that  Mr.  Reed  was  working  in  the  forward  NTS  area 
during  Baneberry,  but  his  specific  work  location  or  whether  he  was 
in  the  Area  12  Camp  is  not  known  at  this  time. 

One  other  person  known  to  have  been  in  the  Area  12  Camp 
during  Baneberry  is  now  deceased  from  a lymphoma.  P.  A.  Craw- 
ford, a REECO  employee,  received  no  reportable  exposure  during 
the  Baneberry  event.  Monitoring  personnel  found  a spot  of  con- 
tamination on  one  sleeve,  which  was  removed.  His  clothing  was  not 
removed,  he  was  not  required  to  shower,  and  he  was  not  thyroid- 
counted. 

His  total  exposure  at  the  test  site  after  Baneberry  was  40  mil- 
lirem gamma.  About  10  weeks  before  the  Baneberry  event,  on 
October  5,  1970,  a REECO  physician  had  reported  on  a rehire 
physical  exam  sheet  for  Mr.  Crawford,  the  presence  of  a palpable, 
bilateral  lymph  glands,  a possible  prelymphomic  condition. 

I previously  testified  to  you  with  respect  to  changes  in  opera- 
tional procedures  after  Baneberry.  I will  not  repeat  that  now  in  the 
interests  of  time. 

The  committee  asked  that  the  Department  of  Energy  go  over  the 
issues  and  cases  of  individuals  mentioned  by  Dorothy  B.  Jones  from 
the  steering  committee  of  Another  Mother  for  Peace,  and  that  we 
address  the  issues  and  comment  about  agency  responsibility  for  the 
individuals  involved. 

The  Department  has  examined  the  information  furnished  by 
Mrs.  Jones.  That  information  suggests  that  all  of  the  persons  whom 
she  mentioned  were,  at  the  times  of  their  respective  exposures, 
members  of  the  U.S.  Armed  Forces.  DOE  searched  its  REECO 
dosimetry  records  and  that  search  turned  up  radiation  exposure 
information  about  four  of  the  seven  individuals.  No  radiation  expo- 
sure records  were  found  for  the  other  three. 

DOE  cannot  comment  on  the  various  malpractices  and  acts  of 
neglect  which  she  has  alleged  to  have  taken  place  within  the 
military  forces. 'Any  comment  on  these  matters  should  come  from 
the  DOD. 
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Mrs.  Jones  stated  in  her  testimony  that,  and  I quote:  “There  is, 
and  has  been  for  years,  a coverup  by  the  DOD,  the  AEC,  and  the 
Veterans’  Administration,  a consistent  attempt  at  many  levels  to 
deny  to  the  victims  medical  records,  verification  of  their  presence 
at  certain  tests  and  other  information  essential  to  their  receiving 
rightful  service-connected  benefits.’’ 

I must  comment  emphatically  that  there  is  no  attempt  on  the 
part  of  the  Department  of  Energy  to  withhold  any  information 
from  an  individual  about  his  participation  in  nuclear  testing.  The 
people  of  whom  Mrs.  Jones  has  spoken,  or  any  person,  may  obtain 
information  about  his  radiation  exposure  history  by  sending  a 
signed  request  to  the  Department  of  Energy’s  Nevada  Operations 
Office,  Post  Office  Box  14100,  Las  Vegas,  Nev.  89114. 

In  making  such  a request,  they  must  attach  a copy  of  a valid 
identification  document  and  they  must,  of  course,  furnish  sufficient 
information  about  themselves  and  about  the  approximate  date  of 
exposure  so  that  the  exposure  records  can  be  seached. 

For  any  of  the  individuals  that  Mrs.  Jones  mentioned  who  are 
seeking  legal  remedies  because  of  exposures  to  radiation  which 
occurred  while  they  were  in  an  active  military  status,  they  must 
make  a claim  against  the  U.S.  Government  to  the  Veterans’  Ad- 
ministration under  title  38,  United  States  Code,  section  331  and 
implementing  regulations  stemming  therefrom. 

Mrs.  Jones  proposed  that  the  Department  should  make  public 
the  names  of  all  individuals  whose  exposure  records  appear  in  its 
REECO  files.  Such  an  action  would  not  be  permissible  under  the 
Privacy  Act,  nor  does  there  appear  to  be  any  useful  purpose  to  be 
served  if  such  a disclosure  were  arranged. 

I will  conclude  by  briefly  telling  you  of  the  followup  actions  that 
we  have  instituted. 

The  present  Department  guidelines  for  radiation  exposure  are 
published  in  manual  chapter  0524,  Standards  for  Radiation  Protec- 
tion, most  recently  updated  on  March  30,  1977.  The  overall  philos- 
ophy is  for  operations  to  be  conducted  in  a manner  to  assure  that 
radiation  exposure  to  individuals  and  population  groups  is  limited 
to  the  lowest  levels  practicable. 

As  applied  to  the  Nevada  test  site,  manual  chapter  0524  requires 
that  onsite  exposures  be  limited  to  3 rem  per  quarter  and  5 rem 
per  year  and  offside  exposures  be  less  than  170  millirem  per  year 
for  unprotected  populations  and  500  millirem  per  year  for  con- 
trolled populations. 

Medical  followup  of  radiation  exposures  incident  to  nuclear  test- 
ing has  been  required  since  OctoSer  4,  1971.  In  the  most  recent 
update  of  the  Nevada  Operations  Office  Manual  Chapter  0528, 
occupational  medical  program  dated  February  3,  1977,  an  immedi- 
ate physical  examination,  coupled  with  a medical  followup  pro- 
gram, is  called  for  when  an  individual  has  been  subjected  to  any  of 
the  following:  Radiation  exposure  above  manual  chapter  0524 
guidelines;  more  than  10  percent  of  allowable  organ  or  body 
burden;  more  than  50  percent  of  allowable  lung  burden;  radioactive 
contamination  of  open  wounds;  and  skin  damage  or  clinical  symp- 
toms indicating  radiation  exposure. 

Further,  a complete  termination  physical  is  required  when  such 
an  individual  leaves  the  Department  of  Energy  or  one  of  its  con- 
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tractor’s  employment.  At  present,  there  is  no  requirement  for  long- 
term followup  after  workers  terminate. 

As  a further  extension  of  the  policies  embodied  in  manual  chap- 
ters 0524  and  0528,  the  Department  is  offering  a medical  examina- 
tion to  any  present  or  former  employee  of  AEC,  EltDA  or  the  DOE 
and  its  contractors  who  has  a documented  past  radiation  exposure 
for  nuclear  weapons  testing  above  the  current  guidelines  of  5 rem 
per  year  or  3 rem  per  quarter  for  radiation  workers  and  who  did 
not  receive  medical  attention  comparable  to  that  now  provided  to 
NTS  workers. 

From  the  information  which  Dr.  Caldwell  and  others  have  fur- 
nished this  committee,  it  appears  that  there  may  be  a need  for  an 
independent  investigation  of  the  disease  histories  among  those 
present  at  nuclear  tests.  As  I indicated  in  my  testimony  on  Janu- 
ary 26,  the  Department  of  Energy  is  planning  to  support,  in  con- 
junction with  the  Department  of  Defense  and  the  Veterans*  Admin- 
istration an  independent  investigation  conducted  by  the  National 
Academy  of  Sciences.  At  the  same  time,  we  believe  that  it  is 
desirable  that  the  work  of  Dr.  Caldwell  be  continued  in  parallel 
with  whatever  work  is  done  by  the  Academy.  We  feel  very  strongly 
that  such  studies  be  conducted  and  managed  outside  of  the  pro- 
grammatic concerns  of  the  Department  of  Energy  and  the  Depart- 
ment of  Defense. 

To  assist  such  studies,  we  are  publishing  this  week  in  the  Federal 
Register  a proposed  revision  to  our  Privacy  Act  System  known  as 
ERDA-30  to  provide  additional  routine  uses  of  the  exposure  record 
information  in  that  system.  This  revision  would  permit  disclosure 
of  certain  specific  personnel  dosimetry  information  for  study  pur- 
poses to  the  Department  of  Defense,  the  Center  for  Disease  Control, 
and  the  National  Academy  of  Science. 

This  should  facilitate  the  followup  epidemiological  work  concern- 
ing personnel  exposures  on  Event  Smoky  ana  on  other  events 
where  meaningful  exposure  information  may  exist. 

Mr.  Chairman,  this  completes  the  statement  I would  like  to 
make  now.  I will  submit  the  complete  one  to  the  record  along  with 
the  detailed  information  attached  to  the  copies  which  I have  pro- 
vided to  the  committee.  As  I indicated  in  my  February  8 letter  to 
you,  we  expect  to  complete  our  responses  to  your  questions  requir- 
ing an  extensive  review  of  our  radiation  exposure  and  health  rec- 
ords by  about  March  29,  1978  and  will  then  submit  that  material 
for.  the  record. 

I will  be  happy  to  try  and  answer  any  questions  you  may  have. 

[Testimony  resumes  on  p.  1171.] 

[Dr.  Kerr’s  prepared  statement  and  attachments  follow:] 
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STATEMENT  Of 
DONALD  M.  KERR 

Mr.  Chairman  and  Members  of  the  Committee: 

I am  pleased  to  reappear  before  this  Committee  to  outline  those  things  that 
we  have  done  within  the  Department  of  Energy  and  arc  still  doing  in  response 
to  the  many  questions  and  requests  that  were  posed  by  this  Committee 
during  ay  testimony  at  the  hearings  on  January  26,  1978.  I have  brought 
back  with  me  today  three  other  individuals  who  may  be  helpful  in  areas 
where  1 would  be  unqualified  to  respond  to  questions. 

Mr.  Hal  Hollister,  who  is  Director  of  the  Division  of  Operational  and 
Environmental  Safety,  is  here  to  assist  if  there  are  questions  regarding 
the  health  consequences  or  environmental  aspects  of  operational  procedures. 

Mr.  Cordon  Jacks  is  here  from  the  Los  Alamos  Scientific  Laboratory,  where 
he  is  a senior  member  of  the  permanent  LASL  party  at  the  Nevada  Test  Site. 

He  has  beer  involved  with  radiological  safety  programs  associated  with 
nuclear  testing  since  1956. 

Mr.  Bruce  Church  Is  Chief  of  the  Radiological  Branch  of  the  Nevada 
Operations  Office,  and  in  that  position  is  responsible  for  day-to-day 

radiological  safety  at  the  Nevada  Teat  Site.  He  is  directing  the  review  of 
exposure  records  from  past  nuclear  testing. 

On  February  8,  1978,  I provided  for  this  Committee  written  answers  to  15  of 
the  25  questions  that  had  been  raised  during  the  January  26  hearings.  Today 
we  are  submitting  information  on  the  other  10  questions,  and  I will  be  telling 
you  about  further  actions  we  will  be  taking  in  order  to  furnish  you  with  ad- 
ditional information  by  about  March  29,  1978.  If  there  are  additional 
concerns  with  regard  to  the  information  that  we  have  supplied  you  in  response 
to  your  questions,  we  will  try  to  answer  them  for  you  here  today. 

I would  like  to  make  one  brief  comment  with  regard  to  the  research  projects 
related  to  low-level  radlailon  effects  which  have  been  conducted  during  the 
last  ten  years.  On  February  8,  I provided  a list  of  that  work  which  is  now 
in  progress.  would  like  to  add  for  the  record  a complete  tabula tion~of 
all  research  in  the  areas  of  interest  that  has  been  conducted  by  DOE  and 
its  predecessors  during  the  last  ten  years. 
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I would  like  to  provide  some  additional  comment#  relative  to  your  questions 
about  radiological  protection  throughout  the  various  test  series  for  those 
people  who  were  under  the  cognizance  of  the  Joint  Task  Forces  in  the  Pacific 
or  of  the  AEC  Test  Managers  for  the  test  programs  at  Nevada.  In  my  earlier 
testimony  and  In  responding  for  the  record  to  several  of  your  questions,  I 
described  in  some  detail  the  radiation  safety  programs  that  were  used  during 
the  various  test  secies.  I pointed  out  that  for  NTS  tests  after  1952,  these 
radiation  Bafety  programs  would  not  apply  to  Desert  Rock  exercise  partici- 
pation. While  these  programs  evolved  form  year-to  year  and  differed 
in  some  respects  between  the  Pacific  tests  and  those  at 
the  NTS,  in  each  case,  the  programs  were  guided  by  the  four  basic 
principles  used  to  control  external  exposure:  time,  distance,  shielding 

and  record  keeping.  These  principles  are  then  translated  into  radiological 
safety  operational  procedures.  Typically,  a controlled  radiation  area  is 
established  by  monitors,  surveying  and  posting  warning  signs.  Entry  Into 
controlled  areas  Is  closely  supervised,  with  personnel  being  accompanied 
by  monitors  who  record  time  Integrated  doses  for  the  express  purpose  of 
keeping  personnel  exposures  to  a minimum. 

To  minimize  personnel  contamination  and  Internal  deposition,  personnel 
entering  contaminated  areas  are  dressed  out  as  required  In  coveralls,  boots, 
gloves,  and  respiratory  equipment.  These  general  procedures  have  been 
followed  since  testing  began.  It  should  be  emphasized  that  maintaining 
records  is  a prime  procedure  in  preventing  excessive  exposures. 

/' 

For  test  operations  under  the  control  of  either  the  AEC  Test  Manager  In  the 
Continental  U.S.  or  a Joint  Task  Force  Commander  in  the  Pacific,  briefings 
regarding  the  hazards  unique  to  the  detonations  were  the  responsibility  of 
the  leaders  of  the  participating  organizations.  Safety  indoctrinations 
concerning  eye  burn  hazards  and  radiological  hazards  were  a requirement 
and  were  conducted.  For  example,  publications  such  as  the  "Radiological 
Safety  Handbook  for  Nevada  Test  Site,"  1957,  were  provided  and  used. 

Groups  reentering  the  controlled  area  after  an  event  were  briefed  on  radio- 
logical conditions.  The  "Plumbbob  On-Site  Rad-Safety  Report,"  1957,  states 
"after  issuance  of  access  permits,  personnel  were  briefed  on  radiological 
conditions  in  the  areas  they  intended  to  visit  or  work,  and  advised  on  the 
anti-contamination  clothing  and  equipment  required." 

The  "Final  Report,  Operation  IVY,  JTF  132,  1952,"  indicates  two  general 
levels  of  briefings  were  provided  for  Pacific  operations:  basic  lndoctri- 
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nation,  and  technical  training.  The  Indoctrination  Included  primarily 
nontechnical  Instruction  In  radiological  safety  measures  and  techniques. 
This  indoctrination  was  given  to  all  personnel  of  the  Task  Force.  Techni- 
cal training  vas  given  to  the  majority  of  the  personnel  who  would  staff 
the  Task  Force  radiological  organisation. 

Reentry  Into  the  controlled  area  after  each  detonation  depended  on  the 
radiological  situation.  This  vas  the  case  regardless  of  the  test  location, 
Nevada  or  the  Pacific.  The  governing  factor  vas  the  radiation  dose  allowed 
for  the  particular  function  to  be  performed.  Since  radiation  exposure  is 
dependent  upon  the  time  spent  in  the  radiation  and  the  dose  rate,  different 
times  of  entry  would  be  considered  permissible  depending  upon  the  expected 
length  of  exposure  and  existing  dose  rate. 

The  maximum  permissible  exposure  allowed  during  the  various  weapons  test 
operations  varied,  in  general,  from  3.9  R per  13-week  period  to  3.0  R per 
13  weeks.  When  it  was  expected  that  the  operational  period  would  exceed 
13  weeks,  the  maximum  exposure  was  Increased  to  a total  of  7.8  R to  7.0  R 
for  the  entire  operational  period.  During  the  later  operations,  such  as 
PLUMBBOB,  HARDTACK,  and  DOMINIC,  the  maximum  permissible  exposure  for  the 
operational  period  vas  limited  to  5.0  R.  These  guidelines  are  being 
furnished  for  the  record  for  each  test  series  from  1946  to  the  present. 

They  were  based  upon  the  best  biomedical  advice  that  vas  then  available. 

The  guldelines*of  the  National  Council  on  Radiation  Protection  and 

*The  guidelines  were  actually  published  by  the  National  Bureau  of  Standards 
in  their  handbook  series. 

Measurements  (pro-1959)  and  subsequently  of  the  Federal  Radiation  Council 
(1959-1970)  were  followed  explicitly.  Since  1970,  the  Environmental  Pro- 
tection Agency  has  been  responsible  within  the  Government  for  setting 
standards. 

Radiological  safety  initial  survey  teams  were  the  first  to  enter  the  test 
area  shortly  after  the  detonation,  usually  within  two  to  three  hours  In  the 
Pacific  and  sooner  at  the  NTS.  These  teams  used  radio-equipped  vehicles 
or  helicopters,  and  determined  the  radiological  situation  using  portable 
measuring  instruments.  Maps  were  then  prepared  from  this  information  and 
dose  rate  contours  plotted.  This  dose  rate  information  was  then  used  In 
briefing  reentry  and  recovery  parties  and  determining  the  time  at  which 
those  parties  could  enter  the  controlled  area. 
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Th*  dosimetry  program,  as  described  in  my  earlier  testimony  and  in  further 
detail  In  material  submitted  February  8 to  the  Cosnlttee,  was  aet  up  to 
measure  and  keep  track  of  the  radiation  exposures  of  teat  participants. 

The  primary  radiation  dosage  measuring  device  used  was  the  film  badge; 
pocket  dosimeters  were  routinely  worn  by  reentry  personnel  but  they  were 
used  primarily  to  determine  the  promptness  with  which  the  film  badge 
should  be  processed.  That  is,  if  the  pocket  dosimeter  indicated  a signi- 
ficant dosage  received  by  the  Individual,  such  as  500mR  or  above,  the  film 
badge  worn  by  the  individual  was  usually  processed  and  read  inmedlately 
rather  than  waiting  until  later  in  the  day.  Each  film  badge  bad  an  identi- 
fying number  embossed  on  the  film,  and  records  were  maintained  of  individuals 
Issued  each  film  badge.  When  the  film  badge  records  indicated  that  an 
individual  was  approaching,  or  had  exceeded,  the  permissible  exposure  limit, 
that  individual  was  no  longer  allowed  to  enter  a radiation  area.  A deter- 
mined effort  was  made  to  follow  the  exposure  records  closely  to  prevent 
anyone  from  exceeding  the  permissible  exposure  limit. 

BANEBERRY 

1 would  now  like  to  turn  to  the  BANEBERRY  underground  nuclear  test  which 
was  conducted  on  December  18,  1970,  at  7:30  a.m.  in  Yucca  Flats,  Nevada 
Teat  Site,  It  was  a 10  kiloton  device  buried  at  a depth  of  912  feet. 

Dynamic  venting  (release  of  radiation)  was  noted  visually  at  7:33  a.m 
Approximately  900  persons  were  located  In  the  forward  areas  at  Area  V2  Camp, 
about  4 miles  from  the  BANEBERRY  ground  aero,  and  in  the  tunnel  areas  about 

2 miles  beyond  the  Area  12  Camp.  Evacuation  of  Jthese  persons  was  ordered 

at  8:05  a.m.  and  was  completed  about  9:15  a.m.  When  the  evacuation  of  these 
personnel  commenced,  vehicles  used  in  the  evacuation  were  joined  in  a con- 
voy in  Area  17  before  traveling  to  the  Control  Point  for  monitoring  and 
decontamination  as  necessary,  A total  of  475  vehicles  were  monitored  at 
the  Control  Point  on  the  day  of  the  event  (by  security  personnel  count), 

413  were  contaminated,  decontamination  and  release  of  380  was  accomplished, 
and  33  vehicles  were  impounded  pending  decay  of  radioactivity. 

Personnel  were  monitored  while  their  vehicles  were  monitored.  Personnel 
with  detectable  contamination  were  taken  into  the  Rad-Safe  Building  CP-2 
for  additional  monitoring  and  superficial  decontamination,  including  brushing 
and  use  of  tape  patches  to  remove  slight  contamination.  Clothing  was  taken 
from  106  persons,  and  these  personnel  were  monitored  for  skin  and  hair  con- 
tamination, decontaminated  by  showering  if  necessary,  and  provided  clean 
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clothing.  Of  the  106  persons,  86  were  required  to  shower.  After  reroon 1- 
toring,  68  were  sent  to  Mercury  for  additional  decontamination  and  direct 
measurement  of  thyroid  radioactivity.  Urine  samples  were  taken  and  analyzed 
for  many  of  these  personnel.  Of  the  personnel  thyroid-counted  in  Mercury, 

18  were  sent  to  EPA  in  Las  Vegas  where  whole-body  counts  were  performed. 

Of  the  86  people  that  were  decontaminated,  43  are  presently  employed  by  DOE 
contractors  or  laboratories. 

After  evaluating  all  film  badge  results,  thyroid  counts,  whole-body  counts, 
and  urine  sample  results,  it  was  concluded  that  no  individuals  received 
external  or  internal  dose  In  excess  of  the  A EC  exposure  guides.  The  whole- 
body  penetrating  radiation  guides  (AECM-0524)  during  BANEBERRY  were  3 rem 
per  calendar  quarter,  5 rem  per  year,  and  a cumulative  exposure  of  5 (n-18) 
rem  (where  n is  the  person's  age  in  years).  The  guide  in  effect  for  the 
skin  of  the  whole-body  and  the  thyroid  was  10  rem  per  quarter  and  30  rem 
per  year,  respectively. 

Three  persons  known  or  purported  to  have  been  exposed  to  radioactivity  from 
the  BANEBERRY  event  have  reportedly  contracted  leukemia.  Information  con- 
cerning these  individuals  and  their  BANEBERRY  radiation  exposure  records 
is  summarized  below: 

A.  H.  R.  Roberts,  a VS  I security  guard,  received  900  mree?  whole -body 

gamma  (determined  froa  evaluation  of  his  contaminated  film  badge  which 

indicated  1043  mrem) , 4435  mrem  beta  dose  to  the  skin  (including 
contamination  darkening  ot  the  doalmeter  film),  and  3680  mrem  to  the 

thyroid  during  the  BANEBERRY  event.  He  received  no  reportable  radiation 
doses  at  NTS  after  the  BANEBERRY  event  as  determined  by  film  badge 
dosimetry. 

8.  U.  K.  Nunamaker,  a REECo  employee,  received  gamma  doses  during  the 

BANEBERRY  event  of  105  mrem  whole-body  gamma,  430  mrem  beta  dose  to  the 
skin,  and  650  mrem  to  the  thyroid.  He  received  no  additional  radiation 
dose  at  NTS  after  the-  BANEBERRY  event. 

C.  W.  C,  Reed,  a REECo  employee,  received  no  reportable  radiation  exposure 
from  the  BANEBERRY  event  as  determined  by  film  badge  dosimetry.  He 
was  not  among  the  group  of  personnel  found  to  be  contaminated,  decon- 
taminated, or  thyroid-counted  after  BANEBERRY.  His  total  dose  at  MTS 
after  BANEBERRY  was  40  mrem  gatmna  determined^ by  film  badge  dosimetry. 


•Previously  given  in  testimony  as  "980  mrem"  at  page  3-31  of  transcript. 
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It  is  noted  that  Mr.  Reed  is  known  to  have  been  working  in  the  forward  NTS 
area  during  BANEBERRY,  but  his  specific  work  location  or  whether  he  was  in 
the  Area  12  Camp  is  not  known  at  this  time. 

One  other  person  known  to  have  been  in  the  Area  12  Camp  during  BANEBERRY  Is 
now  deceased  from  a lymphoma.  P.  A.  Crawford,  a REECo  employee,  received 
no  reportable  exposure  during  the  BANEBERRY  event.  Monitoring  personnel 
found  a spot  of  contamination  on  one  sleeve,  which  was  removed.  Bis 
clothing  was  not  removed,  he  was  not  required  to  shower,  and  he  was  not 
thyroid-counted.  His  total  exposure  at  NTS  after  BANEBERRY  was  40  mrea 
ganaa.  About  10  weeks  before  the  BANEBERRY  event,  on  October  5,-1970,  a 
REECo  physician  had  reported  on  a rehire  physical  exam  sheet  for  Mr,  Crawford 
the  presence  of  palpable,  bilateral  lymph  glands,  a possible  pre-lymphomic 
condition. 

In  our  opinion,  there  is  no  causal  relation  between  the  exposure  to  small 
amounts  of  radiation  received  by  theae  Individuals  and  their  subsequent 
Illness  and  death  from  leukemia. 

On  the  basis  of  the  BANEBERRY  experience  and  investigation,  the  Commission 
took  action  to  strengthen  technical  and  administrative  procedures  to  sub- 
stantially reduce  the  probability  of  a similar  future  occurrence.  Those 
actions  Included  but  were  not  limited  to  more  extensive  geologic  and  geo- 
physical investigations;  the  institution  of  more  conservative  area  controls 
and  restriction  of  forward  ares  personnel  and  facilities  to  minimum  require- 
ments; and  a more  vigorous  analytical  program  so/  as  to  better  understand 
the  behavior  of  nuclear  detonations  in  the  various  environments  which  may 
be  encountered  In  emplacing  underground  tests,  with  special  emphasis  on 
more  conservative  burial  depth  for  low  yield  experiments.  As  a result  of 
theae  actions,  there  has  been  no  significant  amount  of  radioactivity 
detected  on  the  ground  outside  the  Nevada  Test  Site  since  that  date. 


ANOTHER  MOTHER  FOR  PEACE  INFORMATION 

The  Committee  asked  that  DOE  go  over  the  issues  and  cases  of  individuals 
mentioned  by  Dorothy  B.  Jones  from  the  Steering  Committee  of  Another  Mother 
for  Peace  and  that  we  address  the  issues  and  comment  about  agency  respon- 
sibility for  the  Individuals  involved. 

The  Department  has  examined  the  Information  furnished  by  Mrs.  Jones.  That 
Information  suggests  that  all  of  the  persons  whom  she  mentioned  were,  at 
the  times  of  their  respective  exposures,  members  of  the  U.S.  Armed  Forces. 
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DOE  searched  Its  REEGo  dosimetry  records  and  that  search  turned  up  radia- 
tion exposure  information  about  four  of  the  seven  individuals . Ho 
radiation  exposure  records  were  found  for  the  other  three. 

DOE  cannot  covient  on  the  various  malpractices  and  acts  of  neglect  which 
she  has  alleged  to  have  taken  place  within  the  military  forces.  Any 
consent  on  these  matters  should  come  from  the  DOD. 

Mrs.  Jones  stated  In  her  testimony  that  "...there  Is  and  has  been  for 
years  a cover-up  by  the  DOO,  the  AEG  and  the  Veterans  Administration — a 
consistent  attempt  at  many  levels  to  deny  to  the  victims  medical  records, 
verification  of  their  presence  at  certain  teats  and  other  Information  es- 
sential to  their  receiving  rightful  service-connected  benefits." 

I must  comment  emphatically  that  there  Is  no  attempt  on  the  part  of  DOE 
to  withhold  any  Information  from  an  Individual  about  his  participation 
In  nuclear  testing.  The  people  of  whom  Mrs.  Jones  has  spoken  or  any 
person  may  obtain  lnfromatlon  about  his  radiation  exposure  history  by 
sending  a signed  request  to  the  Department  of  Energy '-s  Nevada  Operations 
Office,  Pos t Office  Box  14100,  Las  Vegas,  Nevada  89114. 

In  making  such  a request  they  must  attach  a copy  of  a valid  Identification 
document,  and  they  must,  of  course,  furnish  sufficient  Information  about 
themselves  and  about  the  approximate  date  of  exposure  so  that  the  exposure 
records  can  be  searched. 

For  any  of  the  Individuals  Mrs.  Jones  mentioned  who  are  seeking  legal 
remedies  because  of  exposures  to  radiation  which  occurred  while  they  were 
In  an  active  military  status,  they  must  make  a claim  against  the  United  States 
Government  to  the  Veterans  Administration  under  38  U.S.C.  331  et  seq.  and 
implementing  regulations. 

Mrs.  Jones  proposed  that  DOE  should  make  public  the  names  of  all  Individuals 
whose  exposure  records  appear  in  its  REECo  flies.  Such  an  action  would 
not  be  permissible  under  the  Privacy  Act,  nor  does  there  appear  to  be  any 
useful  purpose  to  be  served  if  such  a disclosure  were  arranged. 

FOLLOWUP  ACTIONS 

The  present  DOE  guidelines  for  radiation  exposure  are  published  In  Manual 
Chapter  0324,  Standards  for  Radiation  Protection,  most  recently  updated  on 
March  30,  1977.  The  overall  philosophy  Is  for  operations  to  be  conducted 
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In  a Banner  to  assure  that  radiation  exposure  to  Individuals  and  population 
groups  is  limited  to  the  lowest  levels  practicable.  As  applied  to  the  MTS, 

MC  0524  requires  that  onsite  exposures  be  Halted  to  5.0  rem/quarter  and 
5.0  rea/year  and  offsite  exposures  be  less  than  170  area/year  for  un- 
protact ed  populations  and  500  area/yaar  for  controlled  populations. 

Medical  followup  of  radiation  exposures  Incident  to  nuclear  testing  has  been 
required  since  October  4,  1971.  In  the  most  recent  update  of  the~Mevada 
Operations  Office  Manual  Chapter  0528,  Occupational  Medical  Prograa 
(February  3,  1977),  an  immediate  physical  examination,  coupled  with  a medi- 
cal followup  program,  la  called  for  when  an  individual  has  been  subjected 
to  any  of  the  following;  (Substantially  the  same  as  for  1971.) 
o radiation  exposure  above  MC  0524  guidelines 
o more  than  10X  of  allowable  organ  or  body  burden 
o more  than  50X  of  allowable  lung  burden 
o contamination  of  open  wounds  - 

o akin  damage  or  clinical  symptoms  indicating  radiation  exposure 

Further,  a complete  termination  physical  is  required  when  such  an  individual 
leaves  DOE  or  DOE  contractor  employment.  At  present,  there  la  no  require- 
ment for  long-ten  followup  after  workers  terminate. 

Aa  a further  extension  of  the  policies  embodied  in  MC  0524  and  HV/MC  0528, 
the  Department  of  Energy  la  offering  a medical  examination  to  any  present 
or  former  employee  of  AEC/ERDA/DOE  or  its  contractors  who  has  a documented 
past  radiation  exposure  from  nuclear  weapons  testing  above  the  current 
guidelines  of  5.0  rem/year  or  3.0  rem/quarter  for  radiation  workers,  and 
who  did  not  receive  medical  attention  comparable  to  that  now  provided  to 
NTS  workers. 

From  the  Information  which  Dr.  Caldwell  and  others  have  furnished  this 
Committee,  it  appears  that  there  may  be  a need  for  an  Independent  investi- 
gation of  the  disease  histories  among  those  present  at  nuclear  tests.  As 

1 indicated  In  my  earlier  testimony  of  January  26,  DOE  is  planning  to 
support,  in  conjunction  with  D0D  and  the  VA,  an  independent  Investigation 
conducted  by  the  National  Academy  of  Sciences.  At  the  Bane  time,  we 
believe  that  it  is  desirable  that  the  work  of  Dr.  Caldwell  be  continued  in 
parallel  with  whatever  work  Is  done  by  the  Academy.  Ve  feel  very  strongly 
that  such  studies  should  be  conducted  and  managed  outside  of  the  program- 
matic concerns  of  DOE  and  D0D.  To  assist  such  studies,  ve  are  publishing 
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this  week  In  Che  Federal  Register  a proposed  revision  Co  our  Privacy  Act 
System  "ERDA-30”  Co  provide  for  additional  routine  uses  of  the  exposure 
record  Information  in  thaC  system.  This  revision  vould  permit  disclosure 
of  certain  specific  personnel  dosimetry  information  for  study  purposes  to 
the  Department  of  Defense,  the  Center  for  Disease  Control  and  the  National 
Academy  of  Science.  This  should  facilitate  the  followup  epidemiological 
work  concerning  personnel  exposures  on  Event  SMOKY  and  on  other  events 
where  meaningful  exposure  Information  may  exist. 

Mr.  Chairman,  this  completes  my  prepared  statement  which  I will  submit  for 
the  record,  along  with  detailed  material  to  answer  some  of  your  previous 
questions.  As  indicated  In  my  February  8,  1978,  letter  to  you,  we  expect 
to  complete  our  responses  to  your  questions  requiring  an  extensive  review 
of  our  radiation  exposure  and  health  records  by  about  March  29,  1978, 
and  will  then  submit  that  material  for  the  record. 

I will  be  happy  to  try  and  answer  any  questions  the  Committee  may  have. 
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DOE  RESPONSES  TO  QUESTIONS  FROM  THE  SUBCOMMITTEE  ON  HEALTH  AND  THE  ENVIRONMENT 


B- 1 . 

Addressed  at  January  26,  1978  hearing 
(see  question  A-l ) 

B-2. 

Response  attached 

B-3. 

Response  attached 

B-4. 

Response  attached 

B-5. 

Response  to  be  provided  at  February  14  hearing 

- B-6. 

Response  attached 

B-7. 

Response  to  be  provided  at  February  14  hearing 

B-8. 

Information  will  be  provided  by  March  29,  1978 

B-9. 

Response  attached 

B-10. 

Information  provided  in  attached  responses  to 
questions  A-*8.  and  A-10. 

B-ll . 

Partial  answer  to  be  provided  at  February  14 
hearing,  further  information  by  March  29 

B- 12. 

Response  attached 

B-13. 

Response  to  be  provided  at  February  14,  1978 
hearing,  if  not  covered  by  February  8 DOE 
testimony 

B-14. 

Response  attached 

B-15. 

Dr,  Auxler  will  respond  through  DOE  by  about 
March  29,  1978 
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Topic  B-2 


Q Hov  May  individuals  — Military  and  civilian  — were  Involved  In 
the  teat  program,  as  program  employees,  participants,  or  observers? 


A The  personnel  breakdown  for  the  1945-1961  test  series  was  estimated 
based  on  the  nuaber  of  f 11b  badges  processed  for  the  continental 
and  Pacific  testing  programs . For  on-continent  testing,  only  personnel 
under  the  cognisance  of  the  onsite  test  organisation  ware  film  hedged 
-by  the  ABC.  However,  a review  of  all  nuclear  weapons  test-related 
documents  at  the  Nevada  Operations  Office  produced  a detailed 
personnel  breakdown  for  the  Desert  Rock  exercises  5,  6»  7,  and  8. 

The  personnel  breakdown  for  the  1961-1976  test  series  was  also 
based  on  the  nuaber  of  flla  badges  processed  but  also  Includes  the 
Military,  civilian,  and  visitor  categories.  It  Is  Important  to 
note  that  the  attached  tabulated  values  Incorporate  such  error  as 
round-off  and  multiple  hedging. 

PgSOMfg,  PART ICIAI ION  D>  WEAPONS  TESTING  {NOTE  1) 

ESTIMATES  FROM  NUMBER  OF  PERSONS  FILM  RADGED 
(INCLUDES  MULTIPLE  BADGINS  AMD  ROUND-OFF) 


TEAR 

CONTINENTAL 

DESERT  ROCK 

PACIFIC 

1945 

X00 

0 

1946 

150 

11,500 

1947 

25 

0 

1948 

0 

1,500 

1949 

0 

0 

1950 

0 

0 

1951 

6,000 

3,600 

1952 

2,800 

2,300 

1953 

3,900 

17,557  Military 

900 

1954 

265 

139  Civilian  (Note  2) 

12,700 

1955 

4,100 

8,185  Military (Note  3) 

2,900 

1956 

900 

20,500 

1957 

29,500 

10,876  Military 

1,100 

1958 

8,600 

56  Civilian  (Note  4) 

27,500 

1959 

7,100 

500 

1960 

-no  data- 

50 

1961 

0 

1962 

25,600 
(0  In  Pacific 
after  1962) 

Notes: 

1 Personnel  Consultation  with  Bob  Fredericks  (REECo) 

2Operetlon  S«ary,  UPSB0I/KN0TB0LE  1953,  (?.  92) 

3fee*clse  Desert  Rock  VI,  Final  Report  of  Operations,  AG  4496,  1955 

Stesrclse  Desert  Rock  VII  6 VIII,  Final  Report  of  Operetlona,  1957, 
(L  tl.  Annex  X) 
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Topic  B-2 

PERSONNEL  PART IC IPAT I OH  IN  WEAPONS  TESTING  (MOTE  1) 
BASED  OH  NUMBER  OF  FILM  BADGES  FROM  NTS 


YEAR 

MILITARY 

CIVILIAN 

VISITORS 

1961 

1,249 

10,8062 

1962 

4,890 

35,6562 

1963 

230 

24,3592 

1964 

1,590 

31.1902 

1965 

1,135 

32,2482 

1966 

628 

40,5842 

1967 

1,357 

38,6462 

1968 

1,195 

40.6772 

1969 

662 

35,8652 

1970 

661 

11,371 

16,433 

1971 

609 

' 12,295 

16,576 

1972 

498 

11,600 

9,385 

1973 

4,352 

8,40} 

10,812 

1974 

380J 

10,413 

8,354 

1975 

l3 

11,915 

7,873 

1976 

1, 2843 

12,060 

3,483 

Notes: 

1Fora  190 — Personnel  Exposures 

^Civilian  pertains  to  all  nonailitary — no  further  breakdown. 

^Military  Includes  persons  working  under  military  contract 
not  necessarily  part  of  military  organization. 
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Topic  fc3 


Q Describe  the  nature  and  extent  of  these  Individuals*  (those  Involved 
In  the  testlns  program)  involvement  In  the  nuclear  test  program. 


A For  the  Pacific  test  operations  in  the  1940's,  civilian  personnel 
assembled  and  tested  the  nuclear  devices  and  built  and  operated 
scientific  diagnostic  equlpaent  In  conjunction  vith  device  tests. 

However,  for  those  early  operations,  sost  other  functions  were 
furnished  by  the  Military. 

A large  pert  of  the  scientific  experimentation  during  these  tests 
was  to" determine  weapons  effects;  all  of  these  experiments  were 
undertaken  by  military  personnel  and  military  contract  personnel, 
functioning  within  the  scientific  task  group.  In  addition,  military 
personnel  In  overseas  operations  mauned  and  maintained  the  ships 
and  aircraft,  provided  security,  provided  administrative  and 
logistics  support,  and  built  and  assembled  test  structures  and 
gear  related  to  the  test  events.  Also,  they  provided  a variety  of 
support  personnel  such  as  technical  photographers,  radiation  safety 
monitors,  some  boat  operators,  and  SCUBA  divers.  During  Operations 
Crossroads  and  Sandstone,  the  military  task  groups  provided  all 
housing  (aboard  ships  mainly)  and  feeding.  During  later  operations, 
they  provided  some  housing  and  feeding  aboard  military  ahlps  and  at 
Enevetak  Atoll  on  Enevetak  Island  6nly.  Many  military  personnel  were 
only  observers  from  the  ships,  aircraft,  or  demote  islands  where  they 
were  located. 

The  extent  of  Involvement  in  operations  involving  radioactivity  varied 
greatly  among  participants.  The  sir  crews  of  the  sampling  aircraft 
(including  both  military  and  civilians)  which  penetrated  the  radioactive 
clouds  shortly  after  the  explosions  had  a probability  of  higher  than 
usual  exposure;  the  test  participants  and  tha  accompanying  monitors 
who  reentered  the  shot  and  nearby  islands  shortly  after  the  explosions 
to  recover  scientific  data  and  gear  were  subject  to  radiation  exposure 
.and  to  possible  contamination  by  local  fallout;  boat  operator#  and 
light  aircraft  crews  delivering  people  end  equipment  to  the  contaminated 
islands  were  subject  to  light  radioactive  "shine"  and  to  a small  degree 
to  contamination  brought  to  their  craft  by  others;  generally  their 
exposures  were  well  below  guidelines.  All  others  (employees, 
participants,  or  observers)  were  not  normally  exposed  to  radiation. 
However,  In  1954  on  the  Castle  "Bravo"  event,  fallout  fell  on  the 
fleet  carrying  regular  crews  sod  other  military  and  civilian  test 
personnel.  Later,  after  the  Redwing  "Teva"  event,  fallout  landed 
on  the  headquarters  Islands  Elmer  end  Fred  at  Enewetak  and  on  the 
Fleet  anchored  in  the  Enevetak  lagoon — both  caused  s large  number 
of  people  to  be  exposed  to  moderate  doses  of  radiation.  In  addition, 
some  visits  to-  radio logically  contaminated  ("hot")  areas  were  made 
by  a relatively  few  observers  and  cameramen  to  assess  and  to  record 
damage  to  structures  and  equipment. 

Between  the  early  Operations  Crossroads  sod  Sandstone,  military 
personnel  entered  the  "hot"  areas  to  clean  them  up  and  to  build  roads, 
bunkers,  structures,  sod  facilities  for  the  next  upcoming  test  series. 

As  mentioned  above,  nonmllltary  personnel  in  the  1940's  were  few 
compared  to  military.  They  were  generally  scientific  and  technical 
participants  or  official  observers,  and  they  were  subject  to  the  same 
exposure  probabilities  as  for  military  test  participants,  radiation 
monitors,  and  observers  as  outlined  above. 

Starting  before  the  Greenhouse  Operation,  a contract  was  awarded  to 
Holmes  & Narver,  Inc.  (U4N)  to  provide  for  support  sod  construction 
for  the  Enevetak  testa.  From  that  time  on  H&N  provided  all  housekeeping, 
support,  and  construction  at  Enewetak,  Bikini,  Johnston  Island, 

Christmas  Island,  and  off-islands  for  the  tests  through  1962.  Thus 
U&N  personnel  were  continuously  present  at  the  Pacific  Proving  Ground 
during  the  1950's  and  at  Christmas  and  Johnston  Islands  in  1961  and 
1962.  Their  people  operated  inter  island  vorlp.  and  passenger  boat 
transportation,  all  vehicles  and  heavy  equipment,  all  "up-island" 
camps,  and  all  of  the  heavy  construction  equipment.  They  were 
subject  to  low-level  radiation  from  previous  tests  during  interim 
periods  between  operations  and  to  higher  levels  during  operational 
periods  during  equlpaent  and  data  recoveries  and  In  construction 
and  support  of  operations  on  "hot"  islands. 


Civilian  and  military  members  of  the  scientific  task  groups  were  also 
subject  to  relatively  high  levels  of  radiation  when  working  in  ,rhot“ 
areas  and  to  lower  levels  while  preparing  experiments.  Many  were  housed 
In  "up-island"  camps  where  there  were  elevated  background  levels  from 
previous  tests.  Because  their  acctsnulated  radiation  doses  often 
approached  the  maximum  permissible  for  the  operation*  many  scientific 
and  contractor  personnel  were  forbidden  to  go  Into  "hot"  areas.  The 
effect  of  this  was  that  nearly  all  of  the  persons  In  the  scientific 
task  groups  sooner  or  later  made  recovery  trips  to  "hot"  locations  and 
consequently  most  of  them  received  near  maximum  permissible  doses 
of  radiation  with  some  in  excess.  The  same  is  true  of  many  of  the 
contractor  craft-support  personnel. 

When  atomic  testing  began  in  1951  in  Nevada,  construction  was  performed 
by  the  R.  £.  McKee  Co.,  and  the  scientific  group  was  a mix'd  group  of 
civilians  frotn  the  AEC,  Los  Alamos  Scientific  Laboratory,  the  Sandla 
Laboratories , and  military  personnel  performing  scientific  and  staff 
support.  Among  this  group,  all  but  the  staff  personnel  were  subject 
to  exposure  to  radiation  during  setup  and  recovery  of  scientific 
experiments. 

The  military  provided  air  crews  for  drop  and  sampling  aircraft;  meteoro- 
logical and  forecas ting  personnel;  a company  of  soldiers  with  vehicles 
for  emergency  evacuation  of  persons  offsite  who  may  have  been  in  a 
fallout  area;  support  at  Indian  Springs  AFT  for  housing  and  messing* 
vehicles,  and  some  supply,  plus  Chemical  Corps  and  Corps  of  Engineer 
personnel  for  participation  on  rad-safe  teams  and  special  projects. 

Of  these  persons,  the  sampling  plane  air  crews  were  certain  to  have  been 
exposed  to  radiation,  and  the  aircraft  decontamination  crews  at  Indian 
Springs  AFT  were  subject  also  to  exposure  and  contamination.  The 
engineers  who  acted  as  part  of  the  rad-safe  organization  were  also 
exposed  to  radiation.  The  other  military  personnel  in  the  so-called 
"onsite"  organization  were  not  exposed. 

In  addition,  numerous  official  observers  from  Congress,  Federal  Civil 
Defense  Agency,  DOD,  AEC,  and  the  laboratories  watched  the  events  of 
Ranger  from  the  control  point  some  eight  miles  south  of  the  drop  target. 
None  of  these  observers  would  have  been  exposed,  to  radiation. 

Following  Operation  Ranger,  the  Nevada  Test  Site  became  a semipermanent 
facility.  Contractor  support  for  feeding,  housing,  and  maintenance  and 
for  construction  and  craft  support  of  experimenters  was  thereafter  pro- 
vided by  the  AEC.  The  experimenters  and  construction  and  support  people 
were  exposed  to  radiation  In  the  same  manner  as  at  the  Pacific  Proving 
Ground.  In  addition,  In  the  1950's*  the  Federal  Civil  Defense  Adminis- 
tration (FCDA),  as  well  as  the  Laboratories*  the  DOD,  and  the  AEC 
contractors,'  conducted  numerous  effects  experiments  which  required  them 
also  to  enter  radloactlvely  contaminated  areas.  The  number  of  experi- 
menters and  observers  generally  was  considerably  larger  in  Nevada  than 
in  the  Pacific.  Many  FCDA  civilian  observers  entered  contaminated  areas 
relatively  soon  after  some  events. 

The  military  during  the  1950's  conducted  a number  of  so-called  Desert 
Rock  exercises  during  which  troops  observed  events  from  a variety  of 
positions  close  in  and  further  out  from  the  ground  zeros.  Their 
operations  plana  were  coordinated  vith  the  AEC  to  assure  that  inter- 
ference with  the  objectives  of  the  AEC  test  operations  was  avoided. 

Besides  the  drop  and  sampling  air  crews  exposed  on  every  atmospheric 
event,  the  military  flew  many  training  missions  with  a variety  of 
aircraft  from  both  U.S.  and  National  Guard  units.  The  Nevada  Teat 
Organization  maintained  air  control  of  all  participating  aircraft 
In  the  closed  airspace  above  the  NTS.  However,  the  military  planned 
and  executed  their  own  air  operations. 
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Topic  B-4 


Q Can  you  detail  the  extent  of  these  employee's,  participants' , and 
observers'  radiation  exposures? 

a.  Is  their  total  ionizing  radiation  exposure  known? 


A For  years  prior  to  1957  on  the  U.S.  continent  and  for  most* 

Pacific  operations,  the  whole -body  penetrating  radiation  dose 
received  by  participants  who  wore  film  badges  is  known . It  Is 
believed  that  not  all  personnel  who  nay  have  been  exposed  wore 
flla  badges  during  these  period;  to  the  extent  that  that  may 
be  so,  some  possible  exposures  nay  not  be  known. 

Generally,  the  whole-body  penetrating  photon  radiation  dose 
received  by  all  NTS  personnel  who  had  NTS  security  badges  Is 
known  for  the  period  including  1957  to  the  present.  Fora  190 
reports  are  available  in  the  DOE/NV  files  for  the  years  1958 
through  1977  at  NTS.  Ttie  Form  190  reports  summarize  the  numbers 
of  personnel  badged  per  years,  and  the  numbers  exposed  within 
increasing  accumulated  dose  Intervals  for  each  year. 

Dose  to  personnel  from  Internally  deposited  radionuclides  during 
atmospheric  testing  generally  was  not  appreciable  relative  to 
external  exposure.  The  clouds  from  hlgly  yield  detonations 
typically  rose  to  40,000  feet  and  were  diluted  by  mixing  with 
air.  Radioactive  particles  In  early  fallout  near  the  test  location 
were  large  and  generally  above  the  respirable  particle  size  range. 
Naaal  swabs  taken  at  NTS  during  1957  from  rad-safe  monitors  and 
others  In  the  teat  areas  during  early  fallout  and  soon  after 
detonation  consistently  Indicated  no  inhalation  of  resuspended 
radioactive  material.  Thus,  Internal  doses  do  not  appear  In  our 
records  for  atmospheric  testing  periods.  Urine  analysis  was 
done  for  selected  personnel  who  worked  with  resuspendable 
radionuclides,  and  negative  results  verified  that  respiratory 
protection  and  anticontamination  procedures  used  were  effective. 

When  underground  testing  commenced  at  NTS,  the  probability  of  dose 
from  internally  deposited  radionuclides  Increased,  and  emphasis 
was  placed  on  analysis  of  body  fluids  and  direct  measurement  of 
radioactivity  in  body  organs.  Measurements  of  whole-body  doses 
from  Internally  deposited  tritium  appear  in  NTS  records  beginning 
in  1958,  the  year  after  the  first  underground  test  in  a tunnel. 

The  first  thyroid  dose  measurements  appear  In  the  NTS  records 
in  1962.  Thus,  as  appreciable  dose  from  internally  deposited 
radionuclides  became  probable  with  the  Introduction  of  underground 
testing,  techniques  were  employed  to  monitor  Internal  doses,  and 
these  dose  measurements  appear  in  the  NTS  records. 

Q b.  Do  their  radiation  exposure  records  include  a measurement  or 
estimate  of  alpha,  beta,  and  neutron  exposure? 


A Alpha  particle  radiation  from  external  sources  la  stopped  by  s 

few  Inches  of  air  or  the  dead  layer  of  the  skin,  and  personnel 
do  not  receive  dose  from  alpha-emitting  radionuclides  unless 
the  radioactive  material  la  deposited  Internally.  As  discussed 
above,  personnel  who  worked  with  resuspendable  radionuclides, 
including  alpha  emitters,  wore  protective  clothing  and  respirator 
equipment.  Nasal  swabs  and  urine  samples  from  these  personnel 
have  indicated  no  reportable  Internal  deposition  of  alpha  emitters. 

Skin  doses  from"  external  sources  of  beta  radiation  are  In  the 
records  for  some  Pacific  and  NTS  exposure  periods.  Beta  dose  to 
the  skin  can  result  in  skin  burns  at  very  large  doses  of  several 
hundred  rem,  and  there  have  been  a few  reported  cases  of  beta 
burns  to  the  hands  that  were  not  fully  recorded  by  a film  badge 
worn  on  the  cheat.  However,  skin  burns  are  s short-term  effect 
of  much  less  biological  significance  than  whole-body  penetrating 
radiation  exposure  of  the  red  bone  marrow.  Thus,  less  emphasis 
was  placed  on  monitoring  doses  to  external  beta  radiation  than 
on  monitoring  penetrating  radiation  doses. 


No  dosimetry  records  are  held  for  Operation  Wigwam. 
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Beta  radiation  of  high  enough  energy  can  penetrate  to  and  expose 
the  lens  of  the  eye.  Dose  to  the  lens  of  the  eye  vas  not 
nonitored  during  atmospheric  testln  periods. 

Most  of  the  dose  to  the  thyroid  from  Internally  deposited  radio- 
iodines  is  from  beta  particles.  As  discussed  above,  Internally 
deposited  radionuclides,  including  beta  emitters,  have  been 
monitored  by  urine  analysis  and  direct  measurement  of  body 
organ  radioactivity,  and  any  assigned  doses  from  such  analyses  are 
in  the  NTS  records. 

Only  personnel  who  worked  with  neutron  sources  were  monitored  for 
neutron  doses.  The  records  list  some  personnel  monitored  for 
neutron  exposure  at  NTS  beginning  in  1957  to  the  present. 


Q c.  Do  their  radiation  exposure  records  include  a measurement  or 
estimate  of  Ingested  or  breathed  long-lived  or  short-lived 
internal  emitters? 

A As  discussed  above,  personnel  were  monitored  for  Internal  exposures 

by  urine  analysis  and  direct  measurement  of  radioactivity  In  body 
organs  at  NTS  when  appreciable  Internal  deposition  vas  suspected. 
Internal  exposures  to  tritium  and  radlolodines  appear  in  the  records 
for  NTS  beginning  in  1958. 


Q d.  Are  Internal  emitters  a source  of  radiation  exposure  which  could 
result  in  Increased  Incidence  of  disease? 


A Internal  emitters  are  a source  of  radiation  exposure  which  could 

result  in  increased  incidence  of  disease.  However,  inasmuch  as 
the  personnel  measurements  of  test  participants  did  not  indicate 
internal  emitter  depositions,  no  Increase  In  radiation  exposure 
is  indicated. 


Topic  B-5 


q Please  describe  the  radiation  safety  program  during  the  nuclear 
test  blast  program. 

A The  basic  radiological  safety  program  used  in  both  the  Pacific  test 
series  and  the  Nevada  operations  (other  than  with  Desert  Rock 
Exercise  participants)  consisted  of  three  main  elements: 
monitoring,  dosimetry,  and  radiological  support. 

The  primary  purpose  of  the  monitoring  program  vas  to  determine  the 
location  and  intensity  of  the  radiation  field  that  vas  created  by 
the  nuclear  explosive  detonation.  This  vas  done  by  initial  survey 
teams,  equipped  with  radiation  detection  Instruments,  who  entered 
and,  to  some  extent,  marked  the  test  area  shortly  after  the  detonation. 
The  time  of  entry  varied  from  a few  minutes  to  several  hours. 

These  survey  teams  used  radio-equipped  vehicles  or  helicopters  and 
determined  the  radiological  situation  using  portable  radiation 
detection  Instruments.  Maps  were  then  prepared  from  this  information 
and  dose  rate  contours  plotted.  This  dose  rate  information  vas 
then  used  in  briefing  reentry  and  recovery  parties  and  determining 
the  time  at  which  those  parties  could  enter  the  contaminated  area 
and  how  long  they  could  remain  in  the  area. 

The  dosimetry  program  vas  set  up  to  measure  and  keep  track  of  the 
radiation  exposures  of  test  participants.  The  primary  radiation 
dosage  measuring  device  used  was  the  film  badge;  pocket  dosimeters 
were  rjutinely  worn  by  reentry  personnel  but  they  were  used  primarily 
to  determine  promptness  with  which  the  film  badge  was  processed. 

That  is,  if  the  pocket  dosimeter  indicated  a significant  dosage 
received  by  the  individual,  such  as  500  mR  or  above,  the  film  badge 
worn  by  the  individual  was  usually  processed  and  read  immediately 
rather  than  waiting  until  later  in  the  day.  Each  film  badge  had  an 
identifying  number  embossed  on  the  film,  and  records  were  maintained 
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of  Individuals  issued  each  film  badge.  When  the  f 11b  badge  records 
Indicated  that  aa  individual  vas  approaching,  or  had  exceeded,  the 
permissible  exposure  limit,  that  Individual  was  no  longer  allowed 
to  enter  a radiation  area.  A determined  effort  vas  made  to  follow 
the  exposure  records  closely  to  prevent  anyone  from  exceeding  the 
permissible  exposure  limit. 

Controlling  access  to  the  radiation  areas  was  a function  of  the 
support  program.  The  personnel  working  in  tha  support  program 
briefed  the  groups  that  were  planning  on  reentering  the  controlled 
area,  advising  as  to  the  radiological  situation  and  the  length  of 
time  the  party  could  remain  In  the  area  using  information  obtained 
from  the  dosimetry  records.  In  addition,  a determination  was  made 
that  the  reentry  party  had  a qualified  monitor  assigned  to  accompany 
the  party  Into  the  controlled  area  and  advise  the  party  leader  as 
to  the  current  radiological  situation  while  In  the  area.  Further, 
this  support  group  would  Issue  the  proper  protective  gear,  such  as 
clothing  and  booties,  and  respirators  if  required,  to  the  reentry 
parties.  The  party  could  then  proceed  to  the  reentry  control  point 
where  they  were  checked  for  compliance  with  the  radiological  safety 
requirements  and  were  then  allowed  to  enter  the  radiation  ares. 

The  radiological  safety  support  program  provided  for  briefings  and 
training.  The  briefings,  for  basic  Indoctrination,  were  required 
for  all  participants  and  were  primarily  nontechnical  Instruction  in 
radiological  safety  measures  and  techniques.  Technical  training 
vas  given  to  the  personnel  who  staffed  the  radiological  safety 
organization  and  to  those  people  designated  as  party  monitors. 

Prior  to  1955,  records  and  reports  Indicate  that  film  badges  were 
not  Issued  to  all  task  force  personnel.  Instead,  they  apparently 
were  issued  to  those  people  who  would  be  expected  to  enter  and  work 
In  a radiation  area.  The  1954  Operation  CASTLE  Teat  Manager's 
Report  states,  "Prior  to  shot  day,  Enlvetok  [sic]  Atoll  and  the 
Task  Force  fleet  will  be  covered  by  a representative  number  of  film 
badges  in  order  that  an  average  dose  may  be  assigned  each  individual 
in  the  event  of  fallout." 

The  1955  Operation  TEAPOT  Onsite  Rad  Safe  Report  indicates  the 
policy  of  badglng  all  NTS  participating  personnel  was  started  with 
the  TEAPOT  test  series.  Subsequently,  all  NTS  test  participants 
except  Desert  Rock  troops  on  exercise  were  badged  by  the  AEC  system. 
Film  badges  were  Issued  to  each  individual  participating  in  the 
Pacific  test  operations  starting  in  1956.  During  the  1957  Operation 
PLUMBBOB,  every  person  entering  the  NTS  vas  issued  an  NTS  film 
badge  except  for  Desert  Rock  troops  on  exercises  and  official 
observers  outside  the  controlled  areas.  Since  1957,  the  policy  of 
issuing  a film  badge  to  each  individual  entering  the  NTS  has  continued. 

In  some  cases  (for  example  the  Navy  Task  Group  (in  the  Pacific)  and 
the  (JSAF  support  flying  out  of  Indian  Springs  AFB  near  the  NTS),  the 
film  badges  were  issued  in  bulk  to  the  participating  organizations, 
who  in  turn  Issued  the  badges  to  the  individuals.  The  film  badges 
were  exchanged  periodically  and  returned  to  the  central  dosimetry 
facility  for  processing  and  for  entry  of  radiation  dose  information 
Into  exposure  records. 
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Topic  B-6 


Q:  a.  Vhat  forms  of  radiation  are  not  measured  by  the  badge? 


A:  The  various  types  of  film  badges  used  during  nuclear  detonation  tests 

always  were  used  to  measure  whole-body  penetrating  photon  radiation 
dose  from  gamma  and  x-rays.  A metallic  filter  was  used  over  portions 
of  the  film  to  determine  photon  radiation  dose.  Sometimes,  measure- 
ments of  film  optical  density  In  areas  not  covered  by  the  metallic 
filters  were  used  to  determine  nonpenetrating  radiation  dose  from 
bets  radiation  and  low  energy  photons.  The  current  NTS  film  badge 
used  since  1965  also  measures  dose  from  thermal  neutrons.  Additional 
film  packets  in  use  st  NTS  for  selected  personnel  since  1957  ere  used 
to  monitor  dose  from  fast  neutrons  by  nuclear  track  counting.  Forms 
of  radiation  not  usually  measured  with  film  packets  Include  alpha 
particle  radiation  and  intermediate  energy  neutrons.  Also,  film 
packets  are  not  used  to  measure  dose  to  body  organs  from  Internally 
deposited  radionuclides. 


Q:  b.  How  accurate  are  the  badges  In  measuring  radiation?  How  suitable? 


A:  Film  badge  accuracy  varies  with  the  amount  of  radlatlcn  dose  and  the 

environmental  conditions  during  radlatloh  exposure  and  before  pro- 
cessing. Accuracy  is  least  at  the  lowest  exposures  measured,  and 
Increases  with  increasing  dose.  Under  laboratory  conditions,  ac- 
curacies of  ±50Z  st  30  mren,  ±202  at  a few  hundred  mren,  and  +102 
cbove  I rem  routinely  are  attained  for  gamma  radiation.  These  ac- 
curacies decrease  to  about  1602,  +302,  and  ll52,  respectively,  under 
field  conditions. 

However,  such  Inaccuracies  usually  appear  on  the  conservative  side. 
That  is,  environmental  effects  on  film  usually  cause  the  film 
dosimeter  to  indicate  a higher  dose  than  received  by  the  wearer. 

An  important  exception  is  high  humidity  which  may  cause  radiation 
induced  film  darkening  to  fade  or  may  damage  the  film  beyond  use. 
Fading  and  damage  can  be  avoided  by  using  moisture-proof  containers 
as  was  usually  done  during  Pacific  operations.  High  humidity 
conditions  are  not  a problem  at  NTS. 

Film  badges  are  suitable  for  monitoring  whole-body  penetrating 
photon  radiation  doses  which  are  the  most  Important  doses  from 
external  sources  after  a nuclear  detonation  regarding  advarae 
biological  effects. 

Q:  c.  How  reliable  was  the  method  of  processing  the  badges  and  reading 
their  exposures? 


The  procedures  for  processing  film  badges,  measuring  net  optical 
film  emulsion  densities,  and  assigning  doses  from  calibration  data 
have  changed  little  from  1945  to  the  present.  The  technology  had 
been -developed  In  the  1930's  for  measuring  radiation  dose  with  films. 
Provided  that  films  are  developed  under  temperature-controlled 
conditions,  optical  densities  are  measured  with  s good-quality 
densitometer,  and  calibration  data  are  traced  through  an  NES- 
callbrated  R-meter,  than  the  results  of  dose  determinations  with 
film  dosimeters  sre  acceptably  reliable.  Procedures  used  for  both 
Psclflc  snd  U.S.  continent  testing  operations  were  as  above. 


Q:  d.  Is  It  true  the  badges  were  designed  and  processed  as  an  indicator  of 
low-level  Ionising  radiation?  What  effect  would  there  be  on  such  a 
badge  which  received  a much  higher  exposure? 


A:  The  minimum  reportable  photon  radiation  dose  recorded  from  film  badge 

processing  was  either  20  or  30  mR  during- nuclear  weapons  testing. 
These  amounts  are  "low-level"  doses  compared  to  the  usual  exposure 
guides  of  3000  (to  5000  mR  for  quarterly,  operational,  or  yearly 
exposure  periods.  /, 
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Each  film  packet  used  contained  either  two  or  three  Individual  fll**, 
and  each  film  was  used  for  a different  exposure  range.  A typical 
two-component  film  packet  measured  photon  dose  of  30  to  5000  aR  on 
the  low-range  film  and  4000  »R  to  800,000  mR  (800  R),  or  sore,  on 
the  hlgh-range  film.  Thus,  If  an  exposure  exceeded  5000  mR  on  the 
low- range  flla,  the  exposure  could  be  determined  from  the  hlgh-range 
film.  Exposures  did  not  exceed  the  high  range  because  personnel 
receiving  such  doses  In  the  100Z  lethal  range  would  have  most  certainly 
become  Incapacitated  within  a relatively  short  time  period. 

If  the  above  film  packet  was  exposed  to  several  hundred  R,  then  the 
low-range  film  might  undergo  a change  known  as  "so lari sat ion,"  or, 
more  cotnoonly,  "reversal."  When  reversal  occurs,  the  net  optical 
density  of  the  developed  flln  emulsion  decreases  with  increasing 
dose.  However,  the  hlgh-range  film  could  not  reverse  unless  it  was 
exposed  to  many  thousands  of  R,  a dose  range  which  certainly  would 
be  lethal  to  th^uearer  after  a short  time  period.  Low-range  films 
which  reverse  after  exposure  to  nuclear  radiation  continue  to  exhibit 
density  equivalent  to  about  half  of  their  ranges  - about  2000  mR  for 
the  above  typical  film  packet.  Complete  reversal  Is  not  attained 
unless  the  film  Is  removed  from  the  packet  before  development  and 
exposed  to  light. 

Q:  e.  Would  such  a badge  reflect  that  much  higher  exposure  if  routinely 
processed  as  if  It  received  a low-level  exposure? 


A:  It  was  routine  procedure  during  all  atmospheric  nuclear  testing 

operations  either  to  develop  both  the  low-range  and  hlgh-range  films 
or  to  develop  the  hlgh-range  film  if  the  low-range  film  Indicated  m 
dose  of  1000  mR  or  more.  This  assured  that  any  reversed  low-range 
films  would  be  detected,  and  the  hlgh-range  flla  or  films  could  be 
used  to  assign  doses.  The  use  of  hlgh-range  films  to  verify  dose 
assignments  when  low-range  films  were  damaged  Is  shown  In  our 
records  as  early  as  1945  during  the  Trinity  operation. 


Q:  f.  In  the  hedging  program,  what  percentage  of  the  badges  were  lost, 
destroyed,  damaged,  improperly  developed,  defective,  or  otherwise 
left  in  a state  of  questionable  validity? 

\ 

A:  Ve  have  no  means  of  determining  the  requested  percentage  accurately 

for  all  past  testing  years.  Several  groups  of  films  from  past  testing 
operations  have  been  damaged,  destroyed,  or  lost  during  storage  In 
archives.  Determination  of  these  percentages  from  all  existing 
films  and  records  would  be  a massive  clerical  task  requiring  a long 
time  period  and  considerable  funds.  The  Statement  can  be  made  that 
some  film  packets  were  not  returned  for  processing  by  the  wearers. 

The  percentage  of  nonreturned  film  packets  generally  is  small  for 
scientific  personnel  and  radiation  workers.  A study  done  last  year 
indicated  that  1.25Z  of  all  film  packata  Issued  at  MTS  In  1976  were 
not  returned  for  processing.  Also,  the  percentage  of  destroyed, 
damaged,  improperly  developed,  or  defective  film  packets  generally 
la  small.  The  percentage  of  unaaalgned  doses  In  these  cases  Is 
reduced  to  near  aero.  Damaged  film  evaluations  techniques.,  dose 
rata  and  does  time  Information,  self-reading  pocket  dosimeter  readings, 
and  doses  received  by  accompanying  workers  allow  evaluation  and 
assignments  of  doses.  It  was  determined  that  the  percentage  of 
returned  film  packets  damaged  by  all  causes  in  October  and  November, 
1977,  was  between  0.7  and  0.8X.  Doses  were  evaluated  and  assigned 
In  every  case. 


Q:  g.  Was  the  radiation  monitoring  program  the  same  over  the  years  (1946 
to  present)?  Or  did  it  change  from  earlier  to  later  years? 


At  The  basic  principles  of  the  radiation  monitoring  program  have  re- 
mained about  the  same.  Changes  in  application  of  these  principles 
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have  resulted  fro*  different  emplacement  techniques  for  tested  de- 
vices end  fro*  Increasing  technical  capability  regarding  radiation 
measurement  instrumentation. 

During  atmospheric  detonations,  radioactive  debris  vas  monitored 
primarily  by  aircraft  and  ground  survey  teams  using  portable  radia- 
tion detection  Instruments.  When  testing  underground  began,  remote 
area  monitoring  equipment  vaa  developed  to  initially  telemater 
measurements  to  a central  control  point  outside  the  test  area. 

Similarly,  when  monitoring  low-altitude  radioactive  effluent  clouds 
from  underground  tests  became  necessary,  emphasis  vas  placed  on 
sampling  effluent  for  analysis  of  specific  radionuclides  which  no 
longer  constituted  a predictable  gtoss  fission  product  mixture  as 
vas  the  case  during  atmospheric  testing.  Also,  store  emphasis  vaa 
placed  on  monitoring  Individuals  through  organ  counting  and  urine 
analysis  after  underground  teats  began  because  conditions  no  longer 
existed  where  there  vas  dilution  or  gross’ fission  products  by  mixing 
at  high  altitudes  as  after  atmospheric  tests. 

However,  monitoring  of  personnel  exposures  to  whole-body  penetrating 
photon  radiations  remained  about  the  same  with  some  increased 
capability  to  monitor  nonpenetrating  radiations. 


h 

Q:  h.  Was  the  radiation  monitoring  program  In  the  Pacific  different  from 
that  In  Nevada? 


A:  The  principles  and  objectives  were  the  Bame  in  the  two  areas. 

Differences  in  techniques  Included  the  use  of  small  boats  as  required 
for  transportation  to  lslAhds  In  the  Pacific,  and  more  use  of  heli- 
copters for  Initial  radiation  surveys  In  the  Pacific.  Other 
monitoring  and  dosimetry  techniques  were  essentially  the  same 
except,  beginning  In  1961,  when  remote  area  monitoring  with  tele- 
metered radiation  measurements  was  Instituted  at  NTS. 


Topic  8- 7 

Q • Describe  the  normal  decontamination  procedures  for  those  Individuals 
exposed  to  excessive  levels  of  radiation. 

A:  This  question  tends  to  unnecessarily  confuse  radiation  exposures  with 

personnel  contamination.  In  preparing  responses,  It  Is  our  inter- 
pretation that  the  entire  question  dealt  with  contamination.  Any 
contamination  of  personnel  vas  considered  unacceptable. 

Q:  a.  What  did  AEG  consider  to  be  an  excessive  level  of  radiation  (slc)T 

A:  The  rule  vas,  and  still  Is,  to  decontaminate  an  individual  until  the 

measured  dose  rate  on  every  part  of  the  body  Is  less  than  the  per- 
missible level,  using  all  reasonable  means.  (Examples  of  permissible 
personnel  contamination  levels  are  enclosed.)  This  rule  applied 
regardless  of  the  source  of  the  contamination,  e.g.  caught  In 
fallout,  or  picking  up  contamination  while  working  In  the  contaminated 
area  of  a nuclear  test,  or  a radex  (radiological  exclusion)  area. 


Q:  b.  Under  what  circumstances  yere  people  monitored  to  determine  whether 
they  had  excessive  radiation  exposures? 

A:  Personnel  leaving  a radex  area  or  caught  in  fallout  were  monitored 

with  suitable  instruments  to  detect  contamination. 


38-191  0-79-74 
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Q:  c.  What  decontamination  measures  were  followed  for  excessive  exposures? 

A:  If  contaalnatlon  was  found  on  the  outer  clothing,  all  oucer  clothing 

was  removed.  Then  the  under  clothing  and  the  exposed  parts  of  the 
body  were  monitored.  If  the  permissible  level  still  was  exceeded, 
the  remainder  of  the  clothing  was  removed  and  the  Individual  was 
made  to  shower  thoroughly.  After  showering,  the  Individual  was 
monitored  once  again.  If  he  were  still  contaminated  In  excess  of 
the  permissible  levels,  he  reshowered  using  a suitable  scrub  brush, 
taking  care  not  to  abrald  or  severely  irritate  the  skin.  This  pro- 
cedure was  repeated  If  necessary.  These  procedures  were  usually 
sufficient  to  remove  all  contamination  from  the  body.  On  rare 
occasions,  a beard,  or  the  hair  on  the  head  had  to  be  shaved  off 
to  get  the  Individual  below  the  permissible  levels. 


Q:  d.  Were  the  decontamination  procedures  in  Nevada  different  from  those 
In  the  Pacific  Testing  Program? 

A:  Decontamination  procedures  In  Nevada  were  essentially  the  same  as 

In  the  Pacific  regarding  contaminated  personnel  exiting  controlled 
radiation  areas.  Any  anticontamination  clothing  and  respiratory 
protective  equipment  worn  by  personnel  was  removed  carefully  and 
placed  in  provided  radioactive  material  containers.  Personnel  then 
were  monitored  with  portable  radiation  detection  instruments. 

Personnel  with  contamination  on  the  akin  or  hair  were  showered  and 
remonitored  to  assure  effectiveness  of  decontamination.  Nasal  swabs 
were  taken  and  monitored  if  inhalation  of  radioactive  materials  was 
suspected.  Urine  samples  also  were  collected  and  analyzed  in  some 
esses  to  detect  Internal  deposition.  Direct  measurements  of  radio- 
activity In  body  organs  was  Instituted  at  NTS  after  commencement  of 
underground  testing  at  NTS  Increased  the  probability  of  appreciable 
Internal  depositions. 


EXAMPLES  OF  PERMISSIBLE  LEVELS 
OF  CONTAMINATION  ON  PERSONNEL 
FOR  WEAPONS  TESTING  PROCRAM 


Nevada  Test  Site  (NTS) 

1957  (Earliest  record  found) 

Reference:  Radiological  Safety  Handbood  for  the  Nevada  Test  Site 

1957  (RRS-57-3) 

"Permissible  Levels  of  Contamination 


The  maximum  permissible  surface  contamination  levels  at  the 
Nevada  Test  Site  are  as  follows: 

"(b)  Personal  and  Underclothing 

1 mr/hr  gamma 

100  c/m/55m2  alpha 

(c)  Protective  clothing,  outer  clothing  and  shoes. 

7 mr/hr  beta  and  gamma 

500  c/m/55cm2  alpha" 


1958 


Reference:  Basic  Radiological  Safety  Training  Manual,  REECo,  RSD 

November  1958 

"12.6.2  The  NTS0-S0P  specifies  maximum  permissible  surface  contami- 
nation levels  for  Weapons  testing  and  Reactor  Source  Sources 
at  Jackass  Flats  as  outlined  in  the  following  sections. 

12.6.3  Radiation  contamination  levels  from  Weapons  Testing  are 
listed  as  follows  in  the  NTO-SOP: 
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b)  Personal  contamination  should  be  maintained  as  low  as  possible 


and  decontamination  exercised  when  levels 

exceed  those  shown 

Item 

Alpha 

Beta  & Gamma 

c/m/55cm2 

mr/hr 

Outer  clothing 

500 

7 

Shoes 

500 

Skin  or  underclothing 

100 

Respiratory  protective  devices,  will  be  maintained  at  a con- 
tamination level  less  than  1 mr/hr  (beta  gamna)  or  100  c/m/5S«2 
(alpha  fixed  or  removable) 


1969 


Reference:  Standard  Operating  Procedures  of  the  Radiological 

Sciences  Department,  REECo,  ESD;  Section  18,  1 
August  1969 

"Decontamination  In  the  Field" 

"Maximum  permissible  contamination  levels  for  release  from 
R/S  control  are  as  follows:  Beta  and  gamma  measurements  are 

made  with  an  open  window  probe  type  G.  M.  survey  meter: 

(a)  Skin  and  underclothing:  0.1  mR/hr  or  300  cpm 

(b)  Personal  clothing:  0.3  mR/hr  beta  plus  gamma  or  900  cpm 

(c)  No  detectable  alpha  contamination  Is  permissible  on  either 
skin  or  clothing." 


1977 


Reference:  Standard  Operating  Procedures  of  the  Radiological  Sciences 

Department,  REECo  ESD;  Section  18,  Decontamination, 

January  1977 

"18.3.3  Decontamination  In  the  Field" 

"8.  Maximum  permissible  contamination  levels  for  release  from 
E/S  control  are  as  follows:  Beta  and  gamma  measurements 

are  made  with  an  open  window  probe  type  G.  M.  Survey  meter: 

(a)  Skin  and  underclothing:  0.1  mR/hr  or  300  cpm 

(b)  Personal  clothing:  0.2  mR/hr  beta  plus  gamma 

(c)  No  detectable  alpha  contamination  Is  permissible 
on  either  skin  or  clothing." 


\ 
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Topic  B-8 

Q:  a.  How  many  people  suffered  excessive  radiation  exposures  In  the  Nevada 
testing  program  and  In  the  Pacific  testing  program  by  year  (1946  to 
present) ? 

A:  In  addressing  this  series  of  questions  the  Committee  asked  on  this 

subject,  It  seems  desirable  to  comment  briefly  about  the  term  "over- 
exposure." In  the  case  of  occupational  long-term  exposure  to 
Ionising  radiation, a person  may  receive  In  a single  specific  time 
Interval  doses  larger  than  the  pertinent  maximum  permissible  doses. 

In  a literal  sense,  it  may  be  said  that  the  individual  vas  "overexposed" 
in  that  period.  However,  In  reality,  the  connotation  of  injury  does 
not  apply  to  such- an  exposure  unless  the  doses  were  very  much  larger 
than  the  pertinent  maximum  permissible  dose.  Accordingly,  a distinction 
should  be  made  between  "technical  overexposure"  and  "overexposure"  In 
the  usual  sense.  While  exposures  to  Ionizing  radiation  at  levels 
above  the  applicable  guidelines  are  overexposures,  in  the  technical 
-sense,  that  Is  not  a connotation  of  possible  Injury.  The  NCRP  stated 
in  the  National  Bureau  of  Standards  Handbook  59  of  September  24, 

1954,  at  page  69: 

"Accidental  or  emergency  exposure  of  the  whole-body  of  adults 
or  parts  thereof  to  x-rays  with  photon  energy  less  than  3 Mev, 
from  external  sources,  occurring  only  once  In  the  lifetime  of 
the  person,  under  the  conditions  and  In  the  respective  dosages 
stated  below,  shall  be  assumed  to  have  no  effect  on  the  radia- 
tion tolerance  status  of  that  person." 

"(a)  Exposure  of  the  whole  body--any  adult.  Total  dose 
measurement  In  air:  up  to  25R." 

Later  the  NCRP  stated  In  Report  No.  39  issued  January  15,  1971,  at 
page  100: 

"(261)  Since  planned  whole-body  doses  up  to  25  rems  are  reason- 
ably accepted  for  emergency  conditions  (see  paragraph  259),  it 
follows  that  accidental  doses  up  to  the  same  magnitude  should 
not  cause  major  concern.  At  higher  levels  and  especially 
where  the  whole  body  dose  reaches  100  rems,  medical  observation 
and  subsequent  actions  based  primarily  on  medical  opinion  are 
the  Important  aspects." 

Since  the  exposures  that  exceeded  operating  guidelines  were  almost 
always  well  below  the  25R  level,  and  since  no  medically  discernible 
manifestations  of  effects  may  be  anticipated  below  the  25  R level, 
there  has  been  no  apparent  operational  justification  for  conducting 
medical  followup.  The  DOE  response  to  the  questions  posed  under 
Topic  B-8  must  be  regarded  In  this  light. 

With  regard  to  the  above  question,  DOE  la  screening  Its  datra  files 
to  determine  the  numbers  of  people  who  received  radiation  exposures 
In  excess  of  the  guidelines  that  were  applicable.  An  answer  to  this 
request  will  be  available  by  about* March  29,  1978. 


Q:  b.  Has  there  been  any  attempt  made  to  make  a medical  followup  with  those 
overexposed  individuals  to  check  their  health? 

A:  Today,  all  radiation  workers  within  the  DOE,  as  well  as  radiation 

workers  employed  by  DOE  contractors,  are  subject  to  medical  surveil- 
lance during  their  employment  in  radiation  work,  regardless  of  the 
levels  of  radiation  exposure.  This  policy  has  been  in  effect  since 
August  21,  1975.  For  individuals  who  have  received  radiation  ex- 
posures incident  to  nuclear  testing  subsequent  to  October  4,  1971, 
there  has  been  medical  followup.  In  the  most  recent  update  of  the 
Nevada  Operations  Office  Manual  Chapter  0528,  Occupational  Medical 
Program  (February  3,  1977),  an  immediate  physical  examination, 
coupled  with  a medical  followup  program,  la  called  for  when  an 
individual  has  been  subjected  to  any  of  the  following: 

o radiation  exposure  above  MC  0524  guidelines 
o more  than  10X  of  allowable  organ  or  body  burden 
o more  than  50X  of  allowable  lung  burden 
o contamination  of  open  wounds 

o skin  damage  or  clinical  symptoms  indicating  radiation  exposure 
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Further,  * complete  termination  physical  is  required  when  such  an 
Individual  leaves  DOE  or  DOE  contractor  employment.  At  present,  theta 
is  no  requirement  for  long-term  follovup  after  workers  terminate. 

As  a further  extension  of  the  policies  embodied  in  MC  0524  and 
NV/MC  0528,  the  Department  of  Energy  is  offering  a medical  examioa- 
tion  to  any  present  or  former  AEC/ERDA/DOE  or  contractor  employee 
who  has  a documented  past  radiation  exposure  from  nuclear  weapons 
testing  above  the  current  guidelines  of  5.0  rem/year  or  3.0  rem / 
quarter  for  radiation  workers,  and  who  did  not  receive  medical  at- 
tention comparable  to  that  now  provided  to  NTS  workers. 

Other  than  exposures  of  individuals  that  have  been  followed  on  this 
basis,  DOE/ERDA/AEC  have  not  conducted  medical  follovup. 


Qs  c.  Were  they  ever  informed  of  potential  Increased  risk  of  cancer  or 
other  disease  ss  a result  of  their  overexposure? 

A:  AEC/ERDA/DOE  personnel  have  been  advised  of  unusual  exposure  and 

particularly  of  exposures  that  have  exceeded  guideline  levels. 
They  have  not  been  told  that  their  exposures  potentially  Increase 
a risk  of  cancer  or  other  disease. 


Q:  d.  Were  they  given  medical  examinations  at  the  time  of  radiation 
overexposure  and  periodically  thereafter? 

A:  Any  Individual  working  for  the  DOE  or  for  a DOE  contractor  who  is 

exposed  to  a degree  described  In  the  answer  to  Topic  B-8b  above 
Is  medically  examined  at  that  time.  As  a radiation  worker,  he  is 
under  medical  surveillance  so  long  as  he’  continues  to  be  employed 
in  that  work. 


Belov  is  a listing  by  year  (and  by  test  series  where  applicable) 
to  show  numbers  of  exposures  in  excess  of  the  exposure  guideline  of 
5 rem. 


1946 

(Trinity  Site) 

1 

1946 

Crossroads 

14 

1948 

(Pacific)  Sandstone 

7 

1951 

Ranger  (NTS) 

3 

1951 

Greenhouse 

307 

1952 

Tumbler-Snapper  (NTS) 

9 

1952 

Ivy 

18 

1953 

Upshot-Knothole  (NTS) 

61 

1954 

Castle 

1,049 

1955 

Teapot  (NTS) 

24 

1956 

Flintlock 

4 

1956 

Redwing 

378 

1957 

Pluabbob  (NTS) ^ 

34 

1958 

Hardtack  (NTS) 

7 

1958 

Hardtack 

87 

1961 

Nougat  (NTS) 

107 

1962 

Nougat  (NTS) 

14 

1963 

(NTS)  Dominic 

9 

1964 

(NTS)  Whetstone 

2 

1965 

TOTAL  .... 

(NTS)  Whetstone 

21 

...  2,156 
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Toole  fcj 

Q:  We  have  received  report*  that  the  Smoky  blest  ves  e particularly 

"dirty”  blest  because  of  high  radiation  end  fallout,  la  this  true? 

If  so,  vhy  ves  this  the  case? 

— Is  it  true  that  experimental  equipment  In  the  vicinity  of  Smoky 
ground  zero  could  not  be  retrieved  for  several  days  after  the  blast 
because  of  the  high  radiation  levels?  Is  It  not  true  that  Smoky 
was  one  of  the  only  blasts  In  which  experiments  could  not  be  retrieved 
within  minutes  after  the  explosion?  Vhy?  If  so,  did  not  some  troops 
enter  the  area  near  ground  zero  shortly  after  the  blest? 


A:  Smoky  was  indeed  e "dirty"  event.  The  forecast  prior  to  the  Smoky 

event  estimated  1,900  megacuries  of  local  fallout  at  H+l  hour  and  the 
measured  end  calculated  amount  was  1,928  megacuries.  The  next  largest 
amount  of  fallout  during  PLUMBOB  was  1,040  megacuries  for  a 17kt  device 
on  a 500  foot  tower. 

During  the  predetonation  operational  planning  for  each  event  of  PLUMBOB, 
the  number  of  megacuries  of  local  fallout  normalized  to  H+l  hour  was 
estimated.  This  estimate  was  greater  for  events  where  the  fireball  was 
in  proximity  to  the  ground,  tover,  steel,  concrete,  or  other  material 
which  may  be  vaporized  and  act  as  condensation  nuclei  to  scavenge  the 
radioactive  detonation  products.  For  balloon  phots,  the  estimate  was 
essentallly  zero.  Smoky  was  fired  on  a 700-foot  tover ; the  proximity  of 
the  Smoky  Hills  probably  provided  additional  material  to  scavenge  the 
radioactivity  as  fallout.  Further,  the  Smoky  cloud  top  was  blown  toward 
the  east  at  about  48  knots  while  the  lower  cloud  segments  moved  much  more 
slowly  In  a south-easterly  direction.  This  shear  in  the  cloud,  coupled 
with  the  large  mass  of  scavenging  material,  produced  heavy  local  fallout 
on  the  NTS  In  the  vicinity  of  the  Smoky  event. 

It  should  be  noted  that  the  predominant  particle  sizes  measured  on 
arcs  throughout  the  local  fallout  pattern  were  well  above  the  respirable 
size  range  until  the  cloud  was  sore  than  30  miles  off  the  NTS.  Further, 
the  Smoky  device  contained  no  plutonium;  the  fissile  material  was  all 
enriched  uranium. 

A number  of  experiments  on  the  Smoky  event  could  not  be  recovered  until 
several  days  after  the  event  due  to  the  high  radiation  levels,  from  local 
fallout,  where  the  experiments  were  located.  This  was  In  consonance 
with  the  radiological  safety  rules,  specifically  to  keep  personnel 
radiation  exposures  within  acceptable  levels.  In  other  words,  people 
were  not  allowed  to  enter  a radiation  area  for  any  purpose  unless  the 
time  spent  In  the  area  was  such  that  the  radiation  dose  received  was 
within  acceptable  limits.  This  was  not  an  unusual  circumstance.  In 

many  instances  during  the  various  weapons  series  the  radiation  levels 
due  to  local  fallout  and  induced  activity  would  preclude  immediate 
(sometime  on  D day)  reentry  for  either  data  or  equipment  recovery.  One 
of  the  present  day  advantages  of  contained  underground  events  le  the 
routine  early  reentry  to  recover  data  and  equipment  without  the  delay 
often  caused  by  a radiation  field  as  occurred  during  the  atmospheric 
tests. 

Questions  concerning  troop  positions  and  maneuvers  are  more  properly 
addressed  to  the  Deportment  of  Defense.  Reports  prepared  by  various 
groups  in  the  Test  Manager's  organization  give  no  definitive  information 
on  this  subject.  Interviews  have  been  conducted  with  some  of  the  current 
DOE  contractor  personnel  who  were  A EC  Test  Manager. rad-safe  monitors 
on  the  Smoky  event.  These  people  cannot  recall  having  contact  with  the 
maneuvering  troops. 
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Topic  B-1I : 

Q Advise  the  Coonslttee  about  BANEBERRY  followup  situation  Including 

the  number  of  persons  still  employed,  what  is  being  done  about  their 
medical  followup,  what  Is  being  done  about  followup  for  those  no 
longer  employed. 

Can  you  describe  the  BANEBERRY  underground  test  In  Nevada 
(December  1,  1970)  and  the  resultant  radiation  exposure  to  workers? 

— What  has  been  the  Incidence  of  disease  and  death  among 
those  workers? 

— Is  It  true  that  three  of  those  workers  died  of  leukemia  In 
1974?  What  were  their  external  radiation  exposures  that 
day?  What  were  their  Internal  exposures?  What  were  their 
exposures  prior  to  and  subsequent  to  that  day? 

— Is  it  only  a coincidence  that  these  workers,  all  in  the  same 
work  camp,  all  exposed  to  fallout  fron  BANE BERRY,  have  died 
of  leukemia? 


A (Testimony  presented  on  February  14,  1978,  furnished  most  of 

the  requested  Information;  however,  some  additional  information 
now  is  available.) 

Based  upon  a careful  check  of  all  known  records,  there  were  873 
individuals  present  in  Area  12  of  the  NTS  during  the  BANEBERRY 
incident.  Out  of  these,  303  are  still  in  the  same  employment  as 
they  were  in  1970.  For  the  873  persons  who  were  present,  film 
badge  records  indicate  that  9 individuals  received  between  0.S 
rea  and  1.0  rem,  23  received  between  0.2  ten  and  0.5  rea,  and  114 
received  doses  between  0.03  rea  and  0.2  rea. 


Topic  B-12 


Q:  a.  Is  It  true  that  after  18  other  underground  blasts  between  December  12, 
1963,  and  November  24,  1971,  off-site  radioactivity  was  reported? 

What  does  this  mean? 

— Did  any  radiation  exposures  to  humans  result  from  sny  of  these  teste 
other  than  Baneberry?  If  eo,  please  describe  and  explain.  If  so, 
has  there  been  any  medical  follow-up  with  these  individuals? 


Ref:  WASH-1183  "Summary  Information  on  Accidental  Releases  of 

Radioactivity  to  the  Atmosphere  From  Underground  Nuclear 
Detonations  Designed  for  Containment,11  August  5,  1963  - 
June  30,  1971. 

A:  . During  the  period  August  5,  1963,  through  June  30,  1971,  the  AEC  has 

announced  the  detonation  of  220  nuclear ■ tests  at  the  Nevada  Test  Site, 
which  were  designed  to  be  completely  contained  underground.  Of  these 
220  underground  tests,  17  tests  (6ee  WASH-1183)  Inadvertently  re- 
leased sufficient  radioactivity  to  the  atmosphere  to  be  detected 
by  ground  monitors  or  ground  monitoring  equipment  off  the  NTS.  Post- 
shot  tunnel  ventilation  the  day  after  one  other  test  (HINT  LEAF, 

Hay  5,  1970)  resulted  in  a positive  off-site  reading.  In  addition, 
one  other  test,  the  DIAGONAL  LINE  event  of  November  24,  1971,  is  not 
included  in  the  list  of  17.  Seepage  of  low  level  radioactivity  occurred 
a few  hours  following  detonation  and  could  only  be  detected  by 
extremely  sensitive  airborne  radiation  detection  equipment.  No 
radioactivity  above  normal  background  levels  was  detected  off-site 
by  ground  monitors  or  ground  monitoring  equipment. 
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Of  the  17  tests  which  released  sufficient  radioactivity  to  the 
atmosphere  to  be  detected  by  ground  monitors  or  ground  monitoring 
equipment  off  the  NTS,  only  three  were  of  any  significance  In  terms 
of  potential  human  exposures.  These  were  the  PIKE  event*  March  13, 

1964,  the  PIN  STRIPE  event,  April  25,  1966,  and  the  BANEBERRY  event 
of  December  18,  1970.  Of  these  three  events,  the  highest  recorded 
exposure  or  dose  was  as  follows: 

The  highest  potential  external  whole-body  gamma  radiation  exposure 
resulted  at  Cactus  Springs,  Nevada,  following  the  PIKE  teat.  The  total 
exposure  to  an  Individual  at  this  location  was  calculated  at  about 
55  mlliirems,  This  amount  of  radiation  exposure  can  be  compared 
with  the  100  to  ISO  mllllroentgens  average  dose  humans  receive  from 
natural  radiation  every  year.  The  Federal  Radiation  Council's 
guidance  for  whole-body  exposure  to  an  individual  in  a population 
is  500  mlliirems  per  year. 

The  highest  radlolodlne  content  found  in  milk  where  children  were  living 
was  at  the  Schofield  Dairy  near  Klko,  Nevada,  where  a peak  level  of 
4800  plcocurlea  of  iodine-131  per  liter  of  milk  was  recorded  following 
the  PIN  STRIPE  teat.  Had  this  milk  been  consumed,  this  would  result 
in  exposures  leas  than  one-tenth  of  the  Protection  Action  Guide  of 
the  Federal  Radiation  Council.  However,  in  order  to  minimire  exposures, 
the  AEC  arranged  with  the  dairy  owner  to  place  these  milk  cowa  on  dry 
feed  for  about  three  weeks.  In  addition,  90  people  residing  in  this 
area  were  examined  for  radlolodlne  of  the  thyroid.  Low  levels  of 
radlolodine  were  detected  in  the  thyroid  of  19  of  the  90  people 
studied.  The  projected  doses  to  the  thyroid  of  these  19  people 
ranged  from  50  to  300  millirads  (equivalent  to  mlliirems).  The  Federal 
Radiation  Council's  guide  for  exposures  of  the  thyroid  ia  1,500 
mlliirems  per  year  to  an  individual  in  the  general  population. 

Based  on  all  the  off-site  monitoring  data  collected  following  these 
releases,  it  la  concluded  that  exposures  to  the  public  from  these 
teats  did  not  Exceed  the  Radiation  Protection  Guides  for  the  general 
population  recommended  by  the  Federal  Radiation  Council. 

No  specific  medical  follow-up  of  exposed  off-site  individuals  occurred 
following  these  releases. 


Q:  b.  Please  explain  the  scope  end  nature  of  the  23  nuclear  tests  conducted 
in  Nevada  between  September  15,  1961,  and  August  20,  1963. 

—Were  any  of  these  23  tests  atmospheric  t&sta? 

— Was  radioactivity  emitted  Into  the  atmosphere  as  a result  of  any 
of  those  23  teats? 

— Has  there  been  any  medical  follow-up  with  any  of  these  individuals? 


Ref:  TID-18892  "Off-Site  Environmental  Contamination  from  Nuclear 

Explosives  at  the  Nevada  Teat  Site."  September  15,  1961  - 
September  IS,  1962. 

SVRHL-lr  "Final  Report  of  Off-Site  Surveillance  for  Operation 
NOUGAT."  September  15,  1961  - June  30,  1962. 

SVRHL-3r  "Final  Report  of  Off-Site  Surveillance  for  Operation 
DOMINIC  II."  July  7,  1962  - July  17,  1962. 

SURHL-4r  "Final  Report  of  Off-Sit^  Surveillance  for  Operation 
ST0RAX."  July  1,  1962  - June  30,  1963. 

$VRHL-32r  "Final  Report  of  Off-Site  Surveillance  for  Operation 
NIBLICK."  July  1,  1963  - June  30,  1964. 


A:  During  the  period  September  15,  1961,  through  August  20,  1963,  there 

were  98  announced  nuclear  teats  at  the  NTS  of  which  four  were  surface 
detonations,  two  were  cratering  and  two  were  Plowshare  device  develop- 
ment testa.  Of  the  98  testa,  23  testa  were  announced  by  President 
Kennedy  but  not  specifically  named.  Of  these  23  testa,  17  released 
small  quantities  of  radioactivity  but  none  were  detected  off-alte. 

Of  the  98  announced  testa,  the  following  released  sufficient  radio- 
activity to  the  atmosphere  to  be  detected  off-alte: 


ANTLEX 

PEATKEt 

PAMPAS 

DANNY  BOY 

PLATTE 

EEL 

DES  MOINES 
SEDAN 

JOHNNIE  BOY 
SMALL  BOY 


Tunnel 

Tunnel 

Sheft 

Cratering 

Tunnel 

Sheft 

Tunnel 

Cratering 

Surface 

Surface 


9/15/61 

12/22/61 

3/01/62 

3/05/62 

4/16/62 

3/19/62 

6/13/62 

7/06/62 

7/11/62 

7/14/62 


Little  Taller  II  (7/7/62)  and  I 7/17/62).  although  aurface  teata.  were 
not  detectable  off-site  with  any  degree  of  certainty  due  to  the 
real dual  activity  froe  the  SEDAN  and  SHALL  BOY  detonatlona  respectively. 
No  persons  were  exposed  to  radiation  exceeding  guidelines  and  no 
follow-up  of  persons  present  during  the  events  was  done  or  la 
contesplated. 


Topic  B-14 


a.  In  what  condition  are  DOE'a  radiation  exposure  records  for 

those  participating  In  SMOKY  and  other  nuclear  testa  In  Nevada 
and  In  the  Pacific. 


Information  provided  under  Topic  A-3.  describee  completeness  of 
DOE/MV  records  for  nuclear  testa  In  the  Pacific  and  in  Nevada. 

The  condition  of  the  records  varies  depending  on  the  particular 
test  operation  period.  Generally,  less  identification  infornation 
la  available  for  early  testing  operations  In  both  the  Pacific  and 
Nevada,  and  the  type  of  Identification  Information  Is  different 
during  different  test  operations  until  standard  automated  data 
processing  formats  were  adopted  for  radiation  exposure  reports 
In  1958  In  the  Pacific  and  in  1957  in  Nevada. 

However,  regardless  of  uniformity  or  completeness  of  early  test 
operations  Identification  data,  all  records  maintained  by  REECo 
in  the  computer  file  and  automated  microfilm  file  have  been 
organised  In  a common  format.  This  will  allow  writing  computer 
programs  to  segregate  records,  where  Identification  Is  possible, 
of  military  personnel,  personnel  within  specific  organisation 
groups,  and  within  Intervals  of  accumulated  exposure  amounts  for 
specific  time  periods  and  locations.  ^ 

An  Important  continuing  project  is  the  search  for  additional  records 
which  may  not  now  be  In  the  computer  file.  For  example,  comparison 
of  computer  file  records  with  test  operation  reports  has  Indicated 
that  some  USNRDL  dosimetry  records  for  the  19S5  Wigwam  operation 
In  the  Pacific  are  missing.  It  is  probable  that  these  and  other 
additional  radiation  exposure  records  will  be  located  by  contacting 
DOE  operations  offices  and  the  military  services,  and  instituting 
a search  of  files  and  archives  for  additional  records. 


b.  What  will  have  to  be  done  to  these  records  to  make  then  suitable 
for  use  In  a followup  epidemiological  study?  How  long  will 
that  take  and  what  will  It  cost? 


A dosimetry  records  project  Is  now  In  progress  which  is  consistent 
with  making  the  records  suitable  for  a followup  epidemiological 
study  to  the  extent  permitted  by  available  information.  The  project 
consists  of  the  following  elements: 

(1)  Retrieve  from  archives  all  historical  source  documents 
And  organise  these  records  In  chronological  sequence  for 
Pacific  and  U.S.  continent  testing  years. 

(2)  Conduct  a detailed  Inventory  which  describes  the  available 
source  records. 
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(3)  Coaptri  these  radiation  exposure  records  with  the  ex let lot 
computer  file  to.eeeure  inclusion  of  ell  exposure  records 
la  the  file. 

(4)  Identify  pet lode  of  tine  where  source  documents  may  be 
missing. 

(5)  Institute  e nationwide  search  for  additional  radiation 
exposure  records  which  nay  not  be  in  the  current  file. 

(6)  Research  and  compile  a report  detailing  the  history  of 
personnel  radiation  dosimetry  for  nuclear  device  testing 
In  the  Pacific  and  on  the  U.S.  Continent. 

(7)  Analyse  and  evaluate  the  computer  file  Information  to  determine 
and  Implement  computer  programs  for  segregating  records  of 
military  and  civilian  personnel  by  organisational  groups, 
exposure  periods  and  locations,  intervals  of  accumulated 
dose,  and  lifetime  accumulated  exposures  from  nuclear 
testing  for  individuals. 

(8)  Coordinate  with  appropriate  DOE,  DOD,  and  epidemiological 
study  personnel  the  selection  of  types  of  computer  output 
information  to  be  made  available  from  the  files. 

The  current  project  is  funded  for  this  fiscal  year,  and  funds  have 
been  requested  for  the  next  two  fiscal  years.  The  level  of  funding 
averages  $250,000  per  year.  At  this  level,  It  is  anticipated  that 
the  project  may  be  completed  within  three  years  at  a total  cost  of 
$750,000.  However,  additional  project  requirements  for  conformity 
with  use  of  records  for  the  epidemiological  study  may  extend  the 
completion  date  at  the  current  level  of  effort. 


Q c.  Does  DOE  have  the  personnel  and  money  available  to  prepare 
these  records  for  such  use?  Hill  these  personnel  and  monies 
be  made  available?  When?  Are  these  dollars  and  personnel 
provided  for  In  the  newly  proposed  79  budget? 

A Under  the  funding  for  this  fiscal  year,  the  following  REBCo 

personnel  have  been  committed  to  this  effort: 

(1)  One  Senior  Clerk  and  one  Clerk  Typist  are  now  performing 
Tasks  (1),  (2),  and  (3)  detailed  in  b.  above. 

(2)  One  Personnel  Dosimetry  Supervisor  is  spending  part  time 
on  this  project. 

(3)  One  Computer  Programmer  will  spend  part  of  his  time  on 
Task  (7)  above. 

(4)  One  Oral  Historian  is  being  hired  to  devote  full  time  to 
Task  (6)  above,  and  one  Word  Processing  Operator  will 
devote  part  time  to  Task  (6)  and  other  tasks  as  needed. 

(5)  One  Senior  Health  Physicist  experienced  and  knowledgeable 
regarding  past  nuclear  testing  operations  is  now  devoting 
full  time  to  Tasks  (4),  (5),  and  (8)  in  addition  to 
training,  assisting,  and  coordinating  the  work  of  the 
personnel  above. 
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Topic  B-15 


Oak  Ridge  national  laboratory 

OPtNATCQ  tV 

UNION  CARBIDE  CORPORATION 

NUClfM  DIVISION 


ros?  or  net  toK  x 

OAK  RIOCC,  TEKNtSICE  HIM 

February  21 , 1978 


Or.  Walter  H.  Weyzen 

01  vision  of  Biomedical  and  Environmental  Research 
U.  S.  Department  of  Energy 
Washington.  D.  C.  20545 

Oear  Walt: 

The  following  information  is  in  response  to  your  questions  contained  In 
the  teletype  message  of  February  13: 

(1)  The  Smoky  shot  was  one  of  the  many  In  which  we  participated  as  a part 
of  the  Ichiban  program.  Because  of  our  use  of  SS  materials  in  the  neutron 
detectors,  we  had  special  permission  on  all  blasts  to  leave  the  approach 
barracades  at  H ♦ 2-5  minutes  depending  upon  the  telemetering  requirements 
associated  with  the  diagnostics  for  the  particular  weapon.  A typical 
release  time  for  our  recovery  teams  was  3-4  minutes  after  detonation  which 
we  observed,  in  general,  from  a distance  of  from  7-12  miles  depending  upon 
the  shot  location  and  yield.  In  this  Instance  the  restraining  barracades 
were  of  the  order  of  12  miles  from  ground  zero.  Our  usual  routine  was  for 
approximately  four  teams  of  two  persons  each  to  enter  the  ground  zero  area 
as  rapidly  as  possible  after  detonation  to  recover  the  neutron  detectors 
located  on  either  "goal-post”  stations.  Inside  water  collimator  tanks,  or 
on  steel  cables.  In  this  event,  we  had  detectors  on  lines  of  goal-posts 
running  east  and  north,  and  on  a cable  extending  to  2,000  yards  south  of 
ground  zero.  P.  N.  Hensley  and  I,  on  the  Smoky  shot,  led  the  convoy  In  a 
military,  six-wheel  drive,  2-1/2  ton  truck.  Mr.  Hensley  was  driving  and  I 
monitored  the  radiation  levels  on  the  way  to  the  bomb  site,  using  AN-PDR-35 
Instruments  having  a maximum  dose-rate  range  of  50  r/hr.  As  we  passed  the 
B-J  Y,  we  began  to  detect  fallout.  As  we  proceeded  toward  area  2,  fallout 
Increased  rapidly  so  that  by  the  time  we  were  approximately  five  miles  from 
ground  zero  and  before  we  left  the  paved  road,  the  fallout  levels  were 
rapidly  approaching  50  r/hr.  I signaled  to  Mr.  Hensley  to  turn  around, 
adding  the  hand  signal  to  oral  Instructions  because  the  full-face  assault 
masks  we  wore  hindered  verbal  communications  somewhat.  He  Immediately  made 
a U-turn  to  the  left  and  the  convoy  followed  suit,  and  we  went  back  to  the 
"hot-line”  where  we  removed  our  anti-contamination  clothing,  were  checked 
for  contamination,  left  our  vehicles  for  decontamination,  and  returned  to 
our  laboratory  area  In  clean  relay  vehicles.  It  was  the  only  time  In  our 
long  weapons-test  experience  where  we  did  not  recover  our  detectors  Immediately 
In  fact.  It  was  three  days  before  we  could  complete  recovery. 

The  fallout  was  Indeed  the  greatest  of  any  we  witnessed  on  the  test  site; 
for  other  detonations  the  combination  of  close-in  fallout  .and  neutron 
activation  of  elements  In  the  soil  produced  a maximum  reading  at  ground 
zero  of  the  order  of  50-100r/hr.  Due  to  the  short-lived  activation 
products  near  ground  zero,  the  dose  reading  would  normally  have  decreased 
to  less  than  50r/hr.  during  the  first  hour  after  the  blast. 
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Two  factors  that  I can  recall  led  to  the  high  local  fallout  levels  from 
Smoky:  (a)  There  were  more  than  thirty-five  tons  of  Iron,  two  and  one 
half  tons  of  paraffin,  and  thirty  tons  of  lead  In  the  tower  cab  In  which 
the  shot  detonated.  This  mass  of  material  would  naturally  Increase  the 
condensation  nuclei  for  early  fallout  and  increase  the  activation  products. 

(b)  The  weather  on  the  morning  of  the  shot  was  extraordinarily  bad  from  a — 
local  fallout  point  of  view.  The  winds  from  the  surface  to  above  the  top 
of  the  mesas  were  calm  and  reached  only  ten  miles  per  hour  at  10.000  feet 
MSI.  Further,  the  winds  aloft  were  relatively  low,  being  seven  miles  per 
hour  at  12,000  feet,  nine  miles  per  hour  at  15,000  feet  and  Increasing  at 
the  maximum  bomb  cloud  height  to  approximately  thirty-seven  miles  per  hour. 
Because  of  the  lack  of  surface  winds  at  low  altitude,  bomb  residue  was  not 
deposited  on  the  usual  long  track,  but  settled  In  the  Tucca  basin  area.  I 
I have  been  unable  to  obtain  the  H + 1 hour  fallout  contours  or  parts  thereof, 
f but  I Imagine  that  the  sixnmation  of  “acres  times  dose  rate**  was  probably  the 
L highest  of  any  shot  ever  fired  In  the  desert.  In  the  direction  of  the 
I lowest  dose  rates,  the  gamma  radiation  field  at  1.6  miles  was  of  the  order  of 
6 r/hr.  at  H ♦ 1 hour. 

(2)  Solarlzation  refers  to  the  reversal  In  optical  density  (blackening)  of 
film  when  It  Is  grossly  over-exposed,  l.e.,  to  much  above  the  limit  of  Its 
useful  range.  In  general,  the  optical  density  Increases  nonotonlcally  with 
Increasing  radiation  to  some  maximum  value  at  which  the  density  Is  almost 
constant  with  increasing  exposure  to  "dose"  of  approximately  ten  times  the 
exposure  which  produced  the  maximtn  density.  Boyond  this  level,  continued 
exposure  decreases  or  "bleaches"  the  film  so  that  at  doses  of  the  order  of 
100  times  Its  usual  range,  It  will  record  lower  optical  values,  l.e.,  low 
doses. 

In  the  case  of  the  military  personnel  engaged  In  Smoky,  I have  been  unable  to 
obtain  with  certainty  the  type  of  film  used,  but  I have  been  told  Informally 
by  two  different  000  groups  that  they  are  reasonably  sure  that  Oupont  type 
552  film  packages  were  used.  If  so,  the  most  sensitive  film  In  the  film  i 
package  was  Oupont  type  502.  This  film  would  reach  its  maximum  density  In  the’ 
- exposure  range  of  3-5r  depending  upon  the  techniques  used  In  the  particular 
laboratory.  For  this  film  to  have  been  solarized  to  the  extent  that  the 
average  exposure  would  have  been  recorded  as  less  than  1r,  It  would  have  taken 
of  the  order  of  l,000r.  This  dose,  even  protracted  over  a period  of  lh  hours, 
would  have  caused  widespread  nausea,  vomiting,  etc., and  would  have  resulted 
In  a large  number  of  casualties  within  forty  days.  Further,  the  second  film 
In  the  package,  being  less  sensitive,  would  have  been  "black, **  obvious  to  the 
naked  eye,  and  would  not  have  been  affected  by  solarlzation  until  the  doses 
were  enormous  Indeed.  In  conclusion,  I must  rule  out  solarlzation  as  an 
explanation  of  the  high  instances  of  leukemia  If,  Indeed,  the  film  packages 
were  appropriately  processed,  as  I must  assume  that  they  were. 

Of  course  If  the  incidence  rate  for  leukemia  Is  truly  4-6  times  the  normal 
rate  or  higher,  we  know  that  the  exposures  were  much  higher  than  were 
I recorded  by  ( the  film.  On  the  basts  of  our  latest  and  best  analysis  of  the 
Nagasaki  data,  the  increased  Incidence  rate  corresponds  to  an  exposure  of 
the  order  of  100±50  rads  to  the  bone  marrow. 

As  you  are  aware,  our  recent  work,  spearheaded  by  Jones  and  based  on  the 
Katz  model  for  cell  killing,  now  shows  a beautifully  linear  relationship  < 

■ between  each  type  of  leukemia,  chronic  and  acute,  and  other  cancers  with 
cell  killing  of  the  bone  marrow.  Katz's  model  Is  used  in  order  to  take 
Into  account  the  different  LET  of  the  radiations  from  the  Nagasaki  and  the 
Hiroshima  weapons.  In  the  event  that  you  have  not  seen  a copy  of  the  paper 
which  has  been  submitted  to  RADIATION  RESEARCH,  I am  attaching  copies  of 
the  cell  killing  versus  leukemia  and  cancer  curves  for  your  Information. 

In  addition,  I am  including  a copy  of  the  paper  so  that  you  will  have  every- 
thing necessary  to  interpret  the  background  for  these  curves.  There  Is 
still  a great  deal  of  work  to  be  done  In  the  further  evaluation  of  the  data 
from  Hiroshima  and  Nagasaki,  but  as  you  know  we  are  at  the  moment  without 
resources  to  do  It,  except  for. what  George  Kerr  is  able  to  do. 

If  I can  be  of  further  assistance,  please  let  me  know. 
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Mr.  Rogers.  Thank  you  very  much,  Dr.  Kerr. 

Now,  as  I understand  it,  you  are  giving  an  exam  if  the  exposure 
was  above  the  3 or  the  5,  3 re  ms  per  quarter,  5 per  year? 

You  do  indicate  there  might  be  some  need  for  followup  so  that  if 
there  is  a medical  record  of  some  problem  that  a person  has,  that 
would  perhaps  entitle  them  to  be  examined  further  if  they  partici- 
pated in  these  exercises? 

Dr.  Kerr.  Basically  what  we  are  going  to  do  is  first  search  the 
records  at  the  5 rem  per  year  exposure,  come  up  with  a list  of 
names.  Then  we  will  search  the  health  records  of  particularly  the 
contractors.  If  they  have  had  annual  physicals  or  termination  phy- 
sicals comparable  to  that  now  provided  to  the  workers  at  the  test 
site,  we  will  take  no  farther  action. 

If  we  find  an  individual  who  has  had  no  medical  examination,  we 
will  give  him  one.  It  could  be  considered  comparable  to  the  termi- 
nation physical  we  would  give  a radiation  worker  or  the  immediate 
one  we  would  give  after  an  accident. 

If  there  are  medical  problems,  clearly  the  doctors  will  have  to 
advise  at  that  point.  We  have  made  no  prejudgments  about  what 
we  will  do  and  hope  that  we  can  deal  sympathetically  with  each 
case. 

Mr.  Rogers.  Well,  I understand  the  Department  of  Defense  now 
is  trying  to  look  at  each  case  and  look  at  the  individual  medical 
records.  You  do  not  think  that  is  wise  to  do? 

How  many  employees  did  you  say  you  have  covered? 

Dr.  Kerr.  Well,  we  have  taken  a very  quick  look  at  the  record 
and  that  is  looking,  for  example,  from  1945  through  1960.  During 
that  period,  there  appear  to  be  approximately  2,000  persons  who 
received  exposures  over  5 reins.  About  90  percent  of  these  expo- 
sures occurred  during  Pacific  operations  where  approximately  two- 
thirds  of  the  people  involved  were  civilians  and  one-third  military. 

Of  the  10  percent,  the  roughly  200  from  on-continent  testing, 
roughly  three-quarters,  in  our  records,  were  military  and  one-quar- 
ter of  them  civilians. 

Now,  in  each  case  we  will  have  to  followup  the  health  records 
and  Bee  what  attention  they  got  at  the  time  and  in  subsequent 
years.  If  they  have  had  the  kind  of  attention  we  would  give  them 
now  under  our  existing  guidelines,  we  will  not  do  anything  further. 
Their  records,  however,  will  be  available  to  those  conducting  the 
epidemiological  study. 

Mr.  Rogers.  Now,  if  they  have  any  medical  problems,  will  you 
give  them  an  exam? 

Dr.  Kerr.  Well,  I think  the  answer  to  that  is  very  likely  the 
same  as  would  be  the  case  in  a termination  physical.  If  a man  had 
the  flu  the  day  that  we  gave  him  the  termination  physical  and  it 
was  not  related  to  the  conditions  of  his  employment,  we  clearly 
would  provide  little  or  no  treatment  other  than  that  immediately 
needed  for  him  to  seek  his  own  personal  physician. 

Mr.  Rogers.  I do  not  think  you  have  gotten  the  gut  of  my 
question.  Suppose  he  is  now  developing  some  signs  in  his  medical 
history  of  a problem  that  could  relate  to  radiation.  Would  that  man 
be  given  an  exam?  It  did  not  show  up  at  the  time  he  was  released, 
but  he  has  developed  it  since. 
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In  other  words,  it  may  be  10  years  after  the  test  before  it  showed 
up. 

Dr.  Kerr.  Sir,  if  he  is  terminated  from  our  employment,  we  do 
not  plan  medical  followup.  We  do  not  do  that  under  our  present 
operating  guidelines  and  we  would  not  in  this  case,  other  than  to 
provide  the  physical. 

Mr.  Rogers.  In  other  words,  DOE  is  not  planning  any  medical 
followup  of  people  who  have  been  terminated  and  exposed? 

Dr.  Kerr.  Not  beyond  what  I have  just  told  you. 

Mr.  Rogers.  Well,  I do  not  think  that  is  any  more  than  you  have 
ever  been  doing.  Where  is  your  change  of.  policy?  I do  not  see  any 
change  of  policy. 

Do  you  not  think  that  these  people  are  entitled  to  be  advised 
that  there  may  be  dangers  of  low-level  radiation  exposure  now?  Do 
you  think  there  is  no  danger  from  low-level  radiation  for  people 
who  were  exposed, 

Dr.  Kerr.  Sir,  I think  I have  to  be  careful  in  my  answer  l to 
distinguish  between  the  question,  do  you  think  there  is  a connec- 
tion between  disease  and  low-level  radiation  which  one  certainly 
could  argue  from  the  record  your  committee  has  developed  may  be 
the  case,  and  the  guidelines  that  I follow  as  an  operating  official  in 
the  Department  of  Energy. 

Mr.  Rogers.  I understand,  but  this  is  the  whole  point  of  the 
hearing  and  everyone  else  is  adjusting.  The  Department  of  Defense 
already  adjusted.  We  cannot  get  any  movement  in  DOE?  Is  that 
what  you  are  telling  me? 

How  have  you  changed  the  guidelines  since  you  have  found  that 
people  are  developing  cancer  and  leukemia  from  low-level  radiation 
exposures  from  Smoky,  tests? 

Dr.  Kerr.  As  I testified  to  you,  first,  the  DOE  does  not  set  the 
guidelines. 

Mr.  Rogers.  I do  not  care  who  sets 

Dr.  Kerr.  The  Environmental  Protection  Agency  has  that  re- 
sponsibility. 

Mr.  Rogers.  I do  not  care  who  sets  it.  If  you  have  personnel 
involved  in  exposure  to  radiation  which  may  be  causing  some 
problems,  you  do  not  think  there  should  be  a followup,  because 
they  thought  it  was  safe  if  they  had  a 6-  or  a 10-rad  standard? 

Dr.  Kerr.  It  is  still  our  standard  and  it  is  still  the  Government- 
wide  standard  for  occupational  workers  in  radiation  industries. 

Mr.  Rogers.  And  it  is  still  the  standard  for  DOD,  but  they  are 
doing  something  about  it  for  people  who  were  exposed.  Are  you 
telling  me  now  the  Department  of  Energy  is  not? 

Dr.  Kerr.  That  is  correct.  We  are  not  changing  our  standards 
until  experts  in  the  biomedical  area,  which  I am  not 

Mr.  Rogers.  I am  not  asking  you  to  change  standards.  I am 
saying,  are  your  following  up  the  personnel  exposed  to  radiation 
who  were  employees  of  yours  ana  who  have  been  terminated? 

As  I understood  your  answer,  you  say,  no,  we  never  have,  we  are 
not  going  to. 

Dr.  Kerr.  We  do  not  intend  to  provide  more  followup 

Mr.  Rogers.  Well,  then,  we  want  the  Secretary  down  here.  I do 
not  think  it  is  helpful.  You  evidently  cannot  make  any  policy 
judgment.  Is  that  true? 
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Dr.  Kerr.  That  is  not  true,  sir. 

Mr.  Rogers.  Well,  can  you  make  the  policy  judgment? 

Dr.  Kerr.  I cannot  make  this  particular  one  because  it  involves 
much  more  than  the 

Mr.  Rogers.  Well,  then,  will  you  advise  this  committee  within  1 
week  of  your  position,  and  if  not,  if  there  is  no  response  to  help  me, 
I want  to  see  the  Secretary  up  here.  We  will  have  the  Secretary 
appear  before  the  committee  if  we  cannot  get  any  reaction  from 
those  of  you  who  may  have  some  responsibility  for  taking  care  of 
personnel  exposed  to  radiation. 

Dr.  Kerr.  I think  that  part  of  my  problem  in  giving  a simple 
answer  to  that  question  is  that  the  DOE  is  not  the  only  agency  in 
the  Goverment  responsible  for  radiation  standards  at  the  present 
time. 

Mr.  Rogers.  I am  not  talking  about  standards  now,  sir. 

Dr.  Kerr,  the  NRC,  for  example,  we  would  wish  to  consult  with 
with  respect  to  whether  they  would  followup  reactor  exposures. 
Mr.  Rogers.  I am  not  talking  about  that.  I am  not  talking  about 

four  setting  any  standards.  We  will  go  into  that  at  a different  time, 
am  talking  about  people  who  have  been  exposed. 

Dr.  Kerr.  That  is  correct,  but  they  are  not  just  people 

Mr.  ROGERS.  Employees. 

Dr.  Kerr  [continuing].  For  whom  DOE  has  responsibility.  If  one 
department  of  the  Government  takes  this  step,  I think  the  others 
with  similar  responsibilities  for  radiation  protection  should  as  well. 

Mr.  Rogers.  Did  you  not  hear  the  testimony  today?  That  is  what 
DOD  is  doing. 

Dr.  Kerr.  I believe  DOD  testified  that  they  were  producing  a list 

and  they  were  going  to  notify  people  on  that  list 

Mr.  Rogers.  And  conduct  a followup. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes. 

Mr.  Carter.  On  that  very  thing,  Admiral  Sparks,  who  is  also  a 
physician,  testified  that  he  did  have,  and  would  provide  morbidity 
and  mortality  tables  of  those  sailors,  as  I recall  nis  testimony.  He 
thought  it  should  be  done.  I went  down  and  talked  to  him  after 
that. 

Mr.  Rogers.  Well,  obviously  you  are  not  in  a position  to  respond 
to  the  questions  the  committee  is  asking.  I think  there  is  no  point 

in  continuing  this  if  you  are  not  going  to  take  some 

Mr.  Hollister.  Mr.  Chairman,  could  I ask  a clarifying  question? 
Mr.  Rogers.  Certainly. 

Mr.  Hollister.  Are  you  asking  about  the  followup  of  any  DOE  or 
contractor  employee  that  has  ever  had  any  exposure  to  radiation 
whatsoever,  even  if  it  is  below  the  guidelines? 

Mr.  Rogers.  I am  asking  for  you,  what  your  policy  will  be,  as  to 
people  who  are  employees  of  yours  who  have  had  exposure  to 
radiation,  and  whether  there  is  going  to  be  any  followup  of  those 
people. 

Now,  you  say  you  will  give  them  an  exam  if  they  have  had 
radiation  exposures  over  the  standard.  But  we  are  saying,  suppose 
there  are  people  who  are  having  problems,  that  were  never  record- 
ed as  having  a 5 rem  exposure.  What  happens  there?  Evidently 
nothing. 
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Mr.  Hollister.  I really  think,  in  all  fairness,  that  we  should 
have  the  week  to  respond.  That  is  a very  broad  and  sweeping 
question,  and  I think  the  Department  needs  the  time. 

Mr.  Rogers.  All  right,  you  have  it. 

Mr.  Hollister.  Thank  you. 

Mr.  Rooers.  The  Department  of  Defense  said  they  are  going  to 
look  at  individual  cases,  look  up  their  records,  and  examine  subse- 
quent medical  records. 

Also,  it  seem  strange  to  me  that  you  would  not  have  already 
initiated  this  knowing  the  concern  for  low-level  radiation  now,  ana 
its  effects.  And  for  the  Department  which  has  responsibility  for 
health  effects  research  not  to  even  do  that  with  its  own  employees 
is  a little  ludicrous. 

Mr.  Hollister.  I think,  as  I testified  last  time,  Mr.  Chairman,  we 
need  to  separate  two  considerations.  I think  you  have  a point,  that 
the  Department  should  have  a clear,  written  policy  as  to  its  medi- 
cal followup  of  radiation  workers.  The  reason  might  be  for  compen- 
satory purposes  or  whatever  the  reason  might  be. 

Mr.  Rogers.  We  would  hope  it  would  be  for  both.  First  of  all,  I 
would  hope  it  would  be  out  of  concern  for  the  health  of  the  individ- 
ual. Second,  out  of  concern  for  some  valid  statistics  which  then 
would  allow  proper  action  to  be  taken  regarding  standards. 

Dr.  Kerr.  That  is  possible,  but  will  not  always  be  the  case  that 
they  will  lend  themselves  to  research  purposes,  but  it  is  possible 
that  the  United  States,  Government  wide,  or  the  Department 
might  adopt  some  policy  about  compensation  of  people  simply 
based  on  their  occupation. 

Mr.  Rogers.  If  there  is  injury,  they  ought  to  have  compensation. 

Dr.  Kerr.  I think  it  is  that  matter  that  the  Department  has  to 
come  to  some  policy  decisions  on  and  to  present  to  you  in  the 
future. 

Mr.  Rogers.  Well,  I think  it  will  be  helpful,  because  I am  some- 
what surprised  that  this  has  not  even  been  dealt  with.  We  have 
been  talking  about  this  for  some  weeks  now  and  the  Department  of 
Defense  has  already  moved. 

Well,  please  let  us  have  that.  I do  not  see  any  point  in  continu- 
ing, unless  you  have  some  questions. 

Mr.  Carter  Yes,  sir,  I have  a few  questions. 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter  I notice  that  86  of  your  people  were  decontaminated 
at  Baneberry.  Is  that  correct? 

Dr.  Kerr.  Yes. 

Mr.  Carter  All  right. 

There  were  900  people  there,  is  that  correct? 

Dr.  Kerr.  There  were  approximately  900  people. 

Mr.  Carter.  Approximately  900  people.  All  right. 

Three  of  them  developed  leukemia  and  one  developed  lymphoma. 
Is  that  correct? 

Dr.  Kerr.  Yes. 

Mr.  Carter.  And  lymphoma  is  known  to  be,  and  was  testified  by 
experts  today,  to  be  a radiation-related  condition,  is  that  not  cor- 
rect? 

1 Dr.  Kerr.  We  understand  that  leukemia  and  lymphoma  may  be 
induced  by  radiation,  correct. 
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Mr.  Carter.  All  right. 

But  yet,  in  your  statement,  on  page  9 you  state: 

In  our  opinion,  there  is  no  causal  relation  between  the  exposure  to  small  amounts 
of  radiation  received  by  these  individuals  and  their  subsequent  illness  and  death. 

I want  to  point  out  one  thing.  Just  go  back  to  these  cases  at 
Baneberry.  Four  men  out  of  900  developed  cancers,  and  3 of  them 
were  out  of  the  86  who  were  decontaminated.  To  say  that  these 
diseases  were  not  radiation  induced  is  irresponsible.  I cannot  be* 
lieve  that  a man  could  ever  come  to  such  a conclusion.  We  have 
had  many  statisticians  here  before  us,  Mr.  Chairman,  and  with  the 
precentages  much  less  than  this,  they  all  have  agreed  that  the 
figures  were  statistically  significant. 

Now,  sir,  do  you  still  say  that  these  figures  are  not  statistically 
significant  for  causation  of  cancer  by  radiation? 

Dr.  Kerr  Sir,  I must  respectfully  direct  your  attention  to  the 
material  that  I have  provided  the  committee  where,  according  to 
our  records,  two  of  tne  four  individuals  you  mentioned  had  no 
reported  radiation  exposure. 

Mr.  Carter.  I do  not  find  it  that  way.  I find 

Dr.  Kerr.  On  Baneberry. 

Mr.  Carter.  Sir. 

Dr.  Kerr.  On  Baneberry. 

Mr.  Carter.  I find  on  this  the  names  of  these  people  here:  H.  R. 
Robers,  security  guard,  4.4  reins.  That  is  almost  a yearly  exposure 
dose.  I mean  maximum  allowable. 

And  the  next,  W.  H.  Nunamaker.  Of  course,  his  was  not  so  much. 
And  then  Mr.  Reed.  All  three  of  these — Baneberry,  after  all  three 
of  them.  What  are  you  talking  about?  Do  you  not  know  what  you 
have  given,  what  kind  of  paper  you  have  read  here  today? 

Dr.  Kerr.  Let  me  read  again. 

W.  C.  Reed,  a REECo  employee,  received  no  reportable  radiation  exposure  from 
the  Baneberry  event  as  determined  by  film  badge  dosimetry. 

Mr.  Carter.  What? 

Dr.  Kerr  [reading]: 

W.  C.  Reed,  a REECo  employee,  received  no  reportable  radiation  exposure  from 
the  Baneberry  event  as  determined  by  film  badge  dosimetry. 

Mr.  Carter.  No  reportable  radiation.  Suppose  there  was  solariza- 
tion.  What  happens  when  you  have  solanzation  of  a film  badge? 

Dr.  Kerr.  I will  defer  to  Bruce  Church  for  that. 

Mr.  Carter.  All  right.  Let’s  hear  from  Mr.  Church. 

Mr.  Church.  Dr.  Carter,  the  film  badge  from  Baneberry  in  no 
way  was  in  the  range  where  solarization  could  even  have  taken 
effect. 

Mr.  Carter.  No  way  that  the  solarization  could  have  taken 
effect? 

Mr.  Church.  That  is  correct. 

Mr.  Carter.  But  do  you  know  that  of  all  the  figures  we  have 
received  on  people  who  have  been  at  these  blasts,  these  are  the 
highest  recorded  dosimetry  records.  The  first  one  mentioned  is  the 
highest  of  all  that  I have  seen:  4.4  rems. 

Mr.  Church.  Dr.  Carter,  that  is  a beta  exposure,  sir. 

Mr.  Carter.  That  does  not  matter. 

Mr.  Church.  Yes;  it  does. 


38-191  0-79-75 


1176 

Mr.  Carter.  Alpha,  beta,  gamma,  delta— alpha,  beta,  gamma, 
neutron,  or  whatever  you  want. 

Now,  gentlemen,  I have  never  heard  such  testimony.  These 
people  were  at  this  event.  Were  they  wearing  badges? 

Dr.  Kerr.  Yes,  sir,  they  were. 

Mr.  Carter.  Do  you  know  whether  they  were  wearing  badges  or 
not? 

Dr.  Kerr.  Yes,  sir,  they  were.  They  were  wearing  badges  because 
part  of  the  security  and  health  protection  procedure  at  the  test 
site 

Mr.  Carter.  Were  they  among  the  86  who  were  decontaminated? 

Dr.  Kerr.  Roberts  and  Nunamaker  are  among  the  86. 

Mr.  Carter.  Roberts  and  Nunamaker. 

Dr.  Kerr.  Also,  vou  will  notice  from  the  testimony  I just  gave 
that  Crawford  had  had  a small  patch  of  contamination  on  his 
sleeve  that  was  removed. 

Mr.  Carter.  Gentlemen,  it  just  seems  to  be  that  you  are  obfus- 
cating and  trying  every  way  that  you  can  to  escape  the  responsibil- 
ity for  which  the  Atomic  Energy  Commission  is,  without  doubt, 
responsible.  There  is  no  question  in  my  mind  of  this. 

It  you  take  only  two  of  the  men’s  records  and  discount  the  other 
two,  both  of  which  had  radiation-related  cancerous  diseases,  the 
figures  are  still  statistically  significant.  Yet  you  sit  here  and  deny 
that. 

It  is  very,  very  surprising,  to  hear  such  testimony,  and  I deplore 
the  fact  that  anyone  could  do  that. 

Thank  you,  Mr.  Chariman. 

Mr.  Rogers.  Just  let  me  ask  you  this,  on  the  followup  on  Bane- 
berry,  we  requested  a followup  on  the  900  men  at  the  work  camp  in 
Baneberry.  Has  this  been  done? 

Dr.  Kerr.  We  have  identified  the  names,  to  date,  sir,  of  883  of 
those  people  and,  as  I have  testified  earlier,  these  actions  that 
require  a detailed  search  of  our  records  are  the  ones  we  promise  to 
complete  for  you  by  the  end  of  March. 

Mr.  Rogers.  Of  the  883.  And  you  will  give  us  a status  report  on 
their  health? 

Dr.  Kerr.  That  was  not  a thing  we  could  program  easily  at  this 
point.  We  can  report  to  you  on  those  that  had  exposures,  a smaller 
number  of  people.  The  total  number  of  people,  particularly  those 
with  no  reported  exposure  we  had  not  intended  to  report  on,  but 
simply  to  tell  you  that  they  had  zero  exposure. 

Mr.  Rogers.  If  there  is  no  followup,  how  do  we  know  what  has 
happened  with  those  people.  Maybe  they  have  developed  leukemia. 
How  can  we  know,  unless  you  make  some  check  of  those  900? 

Mr.  Church.  Mr.  Chairman,  you  are  suggesting  that  all  of  the 
sickness  that  they  have  would  be  caused  by  very  insignificant 
amounts  of  radiation. 

Mr.  Rogers.  That  is  exactly  the  possibility,  sir,  that  I know  some 
of  you  in  the  energy  field  do  not  believe  yet.  But  we  are  having 
reports  and  studies  where  leukemias  show  up  for  low-dose  exposure 
to  radiation.  That  is  the  whole  point  here.  In  fact,  we  have  had 
scientists  come  before  us  to  say  the  standards  that  you  use— and 
are  used  all  over  by  everyone — of  3 rem  per  quarter  and  5 rem  per 
year  is  far  too  high,  far  too  high. 
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So  what  we  are  saying  is  that  these  people  who  may  not  trigger 
any  concern  in  your  particular  agency,  perhaps  because  they  did 
not  get  all  at  one  zap  doses  of  3 or  5 rem,  there  still  may  be  a 
health  problem  with  these  900  from  Baneberry. 

With  that  exposure,  we  think  they  are  entitled  to  be  checked  to 
see  what  their  health  status  is  and  if  there  is  a problem  with 
leukemia  or  with  cancer,  it  ought  to  be  carefully  checked  to  try  to 
determine  the  cause,  because  it  may  well  have  come  from  Bane- 
berry. 

Mr.  Church.  Sir,  I think  the  concern  we  have  in  trying  to 
understand  your  request  is  this.  If  the  exposure  for  an  individual 
who  was  present  at  the  test  site  is  background— that  is,  no  added 
exposure  from  his  presence  at  Baneberry— it  is  very  hard  for  us  to 
see  how  you  can  relate  0 added  exposure  to  whatever  health  prob- 
lems may  have  developed. 

Mr.  Carter.  Mr.  Chairman,  this  could  be  answered  by  ingestion 
of  particles.  These  men  were  covered  up  by  dirt  and  dust  from  that 
and  there  is  no  doubt  that  they  ingested  a lot  of  that.  Much  of  it 
was  alpha,  and  I understand  that  alpha  does  not  register  on  the 
film  badge,  is  that  not  correct?  Is  that  not  correct? 

Mr.  Kerr.  That  is  correct. 

Mr.  Carter.  And  it  can  cause  leukemia,  and  those  two  men  you 
mentioned  there  could  very  well  have  ingested  alpha  particles,  is 
that  not  correct?  And  it  would  not  have  shown  on  their  film 
badges. 

And  furthermore,  your  statitics  suit  you.  When  you  can  disprove 
anything,  you  use  them  that  way,  just  as  you  knew  that  1 man  out 
of  these  900  had  2 lymph  glands  some  weeks  before  that,  but  you 
cannot  tell  us  any  physical  disabilities  about  anyone  else.  Nothing 
except  that  one  man. 

Your  testimony  just  goes  to  suit  you,  without  regard  to  principle 
or  truth  or  anything  else,  as  I see  it. 

Mr.  Hollister.  Mr.  Chairman,  could  I comment? 

Mr.  Rogers.  Certainly. 

Mr.  Hollister.  I believe  I tried  to  reach  this  point  in  my  testimo- 
ny last  time.  I could  very  well  see  the  Government  or  the  Depart- 
ment adopting  the  policy  that  anyone — and,  by  the  way,  I am  not 
advocating  this  policy  at  this  point— that  anyone  contracting  leuke- 
mia who  had  been  occupationally  exposed  to  radiation  sometime 
during  his  employment  under  the  Department  is,  ipso  facto,  a case 
for  compensation  or  whatever  else  the  Government  wants  to  do. 

I could  very  well  see  the  Government  adopting  such  a policy,  in 
which  case,  in  order  to  implement  it,  you  would  need  to  track  down 
the  records  of  everyone  who  had  been  occupationally  exposed.  You 
would  attempt,  perhaps,  for  the  interest  of  the  matter  to  find  out 
how  much  he  had  gotten.  You  would  have  medical  followup  until 
his  death  to  see  what  his  future  medical  history  was  and  if,  at  any 
time,  he  contracted,  say,  leukemia  or  certain  other  classes  of  dis- 
ease you  might,  as  a matter  of  policy,  decide  to  compensate  that 
individual  or  his  family  or  whatever. 

That  is,  in  my  view,  an  entirely  separate  question  from  the 
scientific  question  of  whether  or  not  that  radiation  was  the  cause 
of  the  leukemia,  and  I think  that  the  tangling  up  of  the  research 
question,  which  is  a very  difficult  question— I do  not  claim  to  be  a 
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research  investigator  myself,  but  I know  enough  about  the  subject 
to  know  that  it  is  a difficult  question  of  research,  that  and  the 
compensation  question  or  what  other  just,  compassionate  action 
you  may  have  in  mind  for  the  Government  are  two  separate  ques- 
tions. 

I think  if  they  are  attacked  separately  then  the  committee  could 
make  progress  in  what  I think  you  are  after. 

Mr.  Rogers.  Well,  may  I be  permitted  to  comment,  Mr.  Hollister, 
that  I have  not  confused  it,  I know  exactly  the  true  question.  I did 
not  ask  you  for  any  explanation.  What  I am  asking  for  is  a follow- 
up to  find  out  if  there  is  a relationship  between  radiation  exposure 
and  leukemia.  Now,  you  found  from  Baneberry,  that  three  had 
leukemia,  one  of  whom  you  say  was  not  exposed? 

Mr.  Kerr.  That  is  correct,  three  people  who  had  leukemia  and 
one  deceased. 

Mr.  Rogers.  But  how  many  of  the  other  records  of  those  who 
were  there  and  exposed  have  you  looked  at?  You  haven't  completed 
any  study.  You  said  you  won’t  do  it  until  March  29,  didn’t  you? 

Dr.  Kerr.  That  is  correct. 

Mr.  Rogers.  Well,  if  you  had  as  high  a rate  as  this  among  those 
whom  you  knew  were  exposed,  doesn’t  that  cause  a little  concern 
that  there  may  be  more  in  900?  There  are  four  cases  that  you  know 
of.  Without  looking  at  the  records  of  what’s  happened  to  the  others 
you  certainly  can’t  conclude  that  these  cases  weren’t  due  to  radi- 
ation. You  may  have  an  extremely  high  rate.  It  may  get  as  high  as 
"Smoky,”  8 out  of  400,  which  would  be  a rather  high  rate,  would  it 
not? 

Dr.  Kerr.  Yes,  sir,  it  would. 

Mr.  Rogers.  Do  you  see  the  point  I am  trying  to  make? 

Dr.  Kerr.  I see  the  point  you  are  making. 

Mr.  Rogers.  Does  it  have  any  validity? 

Dr.  Kerr.  We  don’t  lack  confidence  in  our  ability  to  provide  that 
information  for  you.  We  have  the  names,  we  hkve  the  exposure 
records. 

Mr.  Rogers.  I am  not  talking  about  exposure  records.  You  see, 
all  of  you  want  to  go  on  an  exposure  record.  We  have  been  driving 
at  the  whole  point,  that  if  they  are  present  at  an  exposure,  we  at 
least  ought  to  look  at  their  medical  records  since  then  to  determine 
if,  contrary  to  your  current  belief,  that  anyone  exposed  below  3 
rem,  for  a quarter,  or  5 per  year,  may  still  be  adversely  affected  by 
lower  radiation  exposure,  do  you  see  my  point? 

Mr.  Church.  I understand  your  point. 

Mr.  Rogers.  Do  you  disagree  with  it? 

Mr.  Church.  I disagree  with  it,  right. 

Mr.  Rogers.  Why? 

Mr.  Church.  Well,  for  several  reasons.  First  of  all,  we  all  incur 
background  readiation  an  if  I am  to  look  at  a large  number  of 
people  I am  going  to  find  medical  maladies,  and  if  I find 

Mr.  Rogers.  Yes;  but  don’t  you  have  a statistical  amount  that 
would  be  normal  for  that  group? 

Mr.  Church.  Well,  I am  not  suggesting  it  would  be  normal  or 
abnormal. 

Mr.  Rogers.  If  it  is  background,  you  have  a normal  number. 
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Mr.  Church.  OK.  You  have  suggested  that  the  Baneberry  leuke- 
mias are  abnormal. 

Mr.  Rogers.  Well,  I would  say  if  you  have  already  got  4 and 
haven't  even  looked  at  883  out  of  900,  wouldn’t  you  say 

Mr.  Church.  For  no  more  reason  than  we  would  look  at  all  the 
rest  of  the  occupational  employees. 

Mr.  Rogers.  Well,  which  is  may  well  what  you  would  do,  except 
that  you  are  also  being  sued,  are  you  not? 

Mr.  Church.  That  is  correct. 

Mr.  Rogers.  Is  that  correct? 

Mr.  Church.  That  is  correct. 

Mr.  Carter.  What  is  your  background,  sir? 

Mr.  Church.  I am  a health  physicist  by  training. 

Mr.  Carter.  Health  physicist.  Are  you  Ph.  D.? 

Mr.  Church.  I have  a master’s  degree. 

Mr.  Carter.  You  have  your  master’s  degree? 

Mr.  Church.  Yes. 

Mr.  Carter.  You  all  admit  that  ingestion  of  alpha  particles  does 
change  the  film,  is  that  correct? 

Mr.  Church.  It  does  not  affect  the  film  badge. 

Mr.  Carter.  All  right. 

Mr.  Church.  But  we  use  other  methods  to  measure  the  internal 
deposition  of  radio  nuclides.  In  the  case  of  Baneberry,  we  did 
urinalysis,  thyroid  scans,  et  cetera,  to  measure  other  possible  inter- 
nal deposits. 

Mr.  Rogers.  Now,  just  a minute.  Out  of  how  many  of  those 
exposed  did  you  take  urine  samples? 

Mr.  Church.  Out  of  86. 

Mr.  Rogers.  That  were  exposed? 

Mr.  Church.  That  were  decontaminated. 

Mr.  Rogers.  You  didn’t  take  urine  samples  out  of  the  others? 

Mr.  Church.  That  is  correct,  because 

Mr.  Rogers.  How  did  you  decide  the  86? 

Mr.  Church.  Because  the  others  were  monitored  and  we  did  not 
find  any  contamination  on  them. 

Mr.  Rogers.  Simply  because  your  little  badge  didn’t  show  radi- 
?tiou9 

M,\  Chuzch.  Negative.  Because  we  were  usir  g portable  instru- 
ments to  monitor  the  persons  of  those  individuals  and  if  any  con- 
tamination had  been  obesrved,  those  individuals  would  have  been 
decontaminated  duilng  the  same  time  frame  that  the  86  were. 

Mr.  Rogers.  Would  you  have  observed  alpha  contamination  in 
the  lungs? 

Mr.  Church.  We  would  have  observed  it  if  it  would  have  been  on 
the  surface  of  the  clothes. 

Mr.  Rogers.  On  the  surface  of  the  clothes,  but  not  in  the  lung? 

Mr.  Carter.  It  couldn’t  have  been. 

Mr.  Church.  Mr.  Chairman,  it  would  not  selectively  be  in  the 
lung  and  not  on  the  clothing. 

Mr.  Carter.  You  decontaminated  them,  though,  before  you 
checked  them  for  radiation,  did  you  not? 

Mr.  Church.  Negative.  We  monitored  the  900  people  as  they  left 
the  area  12  camp,  and  the  ones  we  found  contamination  on  the 

nlnt.hincr.  t.hav  woro  HprAntaminofo^ 
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Mr.  Rogers.  Within  what  period  of  time? 

Mr.  Church.  Within  a few  hours. 

Mr.  Rogers.  Were  they  walking  around? 

Mr.  Church.  I am  not  sure  I understand  your  question. 

Mr.  Rogers.  Did  they  all  stay  in  position,  did  they  shake  the  dust 
of  themselves,  or  what? 

Mr.  Church.  As  they  came  in  by  busload  and  carload,  they  were 
monitored  and  segregated  and  thoee  with  observable  contamination 
went  to  the  decontamination  facility. 

Mr.  Rogers.  Let  me  ask  you  this,  would  it  be  natural  for  them,  if 
they  had  some  dust  drop  on  them  out  there,  for  them  to  shake  it 
off  before  they  got  off  on  the  bus? 

Mr.  Church.  I imagine  that  would  be  natural. 

Mr.  Rogers.  Why  of  course,  and  you  didn’t  monitor  them  when 
they  got  on  the  bus,  you  waited  until  they  got  to  the  camp  and  did 
it  there. 

Mr.  Church.  That  is  correct,  we  were  doing  an  evacuation,  but 
you  are  not  going  to  shake  it  all  off. 

Mr.  Rogers.  Well,  you  may  not  have  found  it  all,  either. 

Mr.  Carter.  Urine  samples  were  taken  for  many  of  these  person- 
nel; it  doesn’t  say  how  many. 

Mr.  Rogers.  Well,  I think  Dr.  Carter 

Mr.  Carter.  Yes,  sir. 

Mr.  Rogers.  We  have  pursued  this  sufficiently.  We  would  like  to 
know  your  policy  in  this  matter  and  if  you  are  going  to  follow  up 
the  others  regarding  adverse  health  effects  and  not  just  get  their 
names.  The  committee  will  follow  this  closely.  Thank  you  For  being 
here  and  giving  us  this  additional  information.  We  will  ask  you  to 
submit  that  to  us  within  the  week,  if  you  can. 

Dr.  Kerr.  We  will  do  that,  Mr.  Chairman,  thank  you. 

Mr.  Rogers.  And  then  you  may  advise  the  Secretary  that  we 
may  desire  his  presence  here  shortly  thereafter.  Thank  you  for 
being  here. 

The  last  witness  today  is  Dr.  Paul  A.  Haber,  Assistant  Chief 
Medical  Director  for  Professional  Services  of  the  Veterans  Admin- 
istration. 

STATEMENT  OF  PAUL  A.  HABER,  M.D.,  ASSISTANT  CHIEF  MEDI- 
CAL DIRECTOR  FOR  PROFESSIONAL  SERVICES,  VETERANS 
ADMINISTRATION,  ACCOMPANIED  BY  C.  J.  PECKARSKY,  DI- 
RECTOR, COMPENSATION  AND  PENSION  SERVICE,  DEPART- 
MENT OF  VETERANS  BENEFITS;  JAMES  J.  SMITH,  M.D.,  DI- 
RECTOR OF  NUCLEAR  MEDICINE  SERVICE,  DEPARTMENT  OF 
MEDICINE  AND  SURGERY;  LAWRENCE  O.  HOBSON,  M.D., 
DEPUTY  ASSISTANT  CHIEF  MEDICAL  DIRECTOR,  RESEARCH 
AND  DEVELOPMENT;  SYDNEY  J.  SHUMAN,  CHAIRMAN,  BOARD 
OF  VETERANS  APPEALS;  AND  CHARLES  JOHNSTON,  ASSIST- 
ANT GENERAL  COUNSEL 

Mr.  Rogers.  Dr.  Haber,  we  appreciate  your  presence,  you  and 
your  colleagues. 

Dr.  Haber.  Thank  you  very  much,  Mr.  Chairman.  I have  a brief 
statement. 

Mr.  Rogers.  That  would  be  fine,  if  you  would  proceed  with  that. 
Without  objection,  the  full  statement  will  appear  in  the  record. 
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Dr.  Haber.  I would  like  with  the  committee's  permission  to 
introduce  my  colleagues. 

Mr.  Rogers.  Certainly. 

Dr.  Haber.  They  may  be  helpful  in  answering  questions. 

Mr.  Rogers.  Yes. 

Dr.  Haber.  James  J.  Smith,  M.  D.  Director  of  Nuclear  Medicine 
Service,  Dr.  Lawrence  Hobson,  Deputy  Assistant  Chief  Medical 
Director  for  Research  and  Development;  Mr.  Charles  Johnston, 
Assistant  General  Counsel;  Mr.  Sydney  Shuman,  Chairman,  Board 
of  Veterans  Appeals;  and  Mr.  Charles  Peckarsky,  the  Director  of 
Veterans  Benefits  of  the  Compensation  and  Pension  Service  De- 
partment. 

Mr.  Rogers.  Thank  you.  We  welcome  all  you  gentlemen  to  the 
committee  and  are  sorry  to  have  held  you  so  long. 

Dr.  Haber.  Thank  you,  Mr.  Chairman. 

I am  pleased  to  appear  before  the  subcommittee  today  to  outline 
the  action  which  the  VA  has  taken  since  we  last  appeared  before 
you  on  January  26,  1978,  in  regard  to  the  health  effects  of  ionizing 
radiation.  The  transcript  of  that  hearing  has  been  returned  and  the 
requested  information  supplied. 

Following  those  hearings  on  the  health  effects  of  ionizing  radi- 
ation, the  Department  of  Medicine  and  Surgery  of  the  Veterans 
Administration  has  extended  the  scope  of  its  activities  described  in 
the  hearing,  as  well  as  engaging  in  new  actions  as  dictated  by  the 
course  of  events. 

A task  group  to  act  as  liaison  with  other  Federal  agencies  having 
cognate  interests  in  the  participation  of  U.S.  military  personnel  in 
nuclear  testing,  has  been  organized.  This  group  will  be  consultative 
to  the  VA  in  matters  pertaining  to  exposure  of  service  personnel  to 
radiation,  and  it  will  be' free  to  enlist  the  skills  of  experts  other 
than  themselves  whenever  circumstance  warrant  further  opinion. 

In  effect,  Mr.  Chairman,  this  committee  will  be  our  action 
agency  as  requested  by  other  agencies  with  whom  we  wish  to 
cooperate.  And  it  will  pursue  the  Veterans  Administration’s  inter- 
ests in  this  matter,  in  coordination  with  those  agencies. 

In  addition,  a professional  services  letter  to  all  VA  health  care 
facilities  specifying  the  actions  to  be  taken  for  the  medical  evalua- 
tion of  veterans  who  were  present  at  nuclear  device  testing  is  in  its 
final  draft  form,  and  it  will  be  sent  out  shortly.  And  we  will  supply 
a copy  of  that  to  the  committee. 

Mr.  Rogers.  That  would  be  helpful. 

Dr.  Haber.  Very  good,  sir. 

Close  contact  with  the  Armed  Forces  Radiobiological  Research 
Institute  has  been  maintained  since  their  nationwide  broadcast 
soliciting  nuclear  device  testing  veterans  to  identify  themselves  by 
calling  800-638-8300. 

Furthermore,  VA  physician  attended  an  interagency  discussion 
at  the  Pentagon  on  February  10,  1978  under  Vice  Admiral  Monroe, 
who  testified  earlier  here,  at  which  group  experts  from  AFFRI, 
CDC,  DNA,  DOE,  GSA,  HEW,  Nuclear  Regulating  Committee, 
Office  of  Scientific  Development,  U.S.  Air  Force,  U.S.  Navy  and  the 
White  House  were  present. 

In  this  meeting,  chaired  by  Vice  Admiral  Monroe,  Director  of 
DNA,  the  topics  of  DOD  and  DOE  plans  of  action,  the  status  of  the 
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CDC  effort — scope,  methodology,  and  timing— and  that  of  the  pro- 
posed NAS  scope,  methodology,  and  timing  effort,  and  the  HEW 
outlook  on  both,  were  discussed.  The  relevance  of  these  issues  to 
the  VA  was  delineated  and  the  White  House  position  on  the  over- 
all issue  was  stated. 

The  specific  issues  of  exposure  criteria,  identification  of  person- 
nel (GSA,  IRS,  et  cetera),  notification  of  personnel,  and  medical 
followup  were  addressed. 

Telephone  consultations  concerning  the  death  from  leukemia,  at 
the  Boise,  Idaho  VAH,  of  one  of  the  participants  in  the  Smoky 
exercise,  were  held  with  Dr.  Glyn  Caldwell  of  CDC,  and  the  Chief 
of  Staff  of  the  VA  health  care  facility. 

I might  say,  sir,  that  several  of  the  people  here  have  been  in 
touch  with  Dr.  Caldwell,  have  furnished  him  data  and  stand  ready 
to  furnish  him  further  data  as  requested  and  required. 

Arrangements  were  made  for  Dr.  Gary  Stein,  of  the  CDC,  to 
obtain  post  morten  specimens  from  the  deceased  veteran,  for  exam- 
ination in  several  laboratories,  including  that  of  the  EPA. 

Mr.  Chairman,  this  concludes  our  statement.  We  are  available  to 
answer  any  question  that  you  might  have. 

I would  like  to  also  add,  Mr.  Chairman,  that  we  are  also  cooper- 
ating with  another  group  on  background  radiation,  the  National 
Council  on  Radiation  Protection  for  other  forms  of  ionizing  and 
nonionizing  radiation  and  we  will  cooperate  with  them. 

Mr.  Rogers.  Thank  you  very  much.  Now,  as  I understand  it,  all 
the  records  at  CADC  might  be  available? 

Dr.  Haber.  Yes,  sir. 

Mr.  Rogers.  There  is  no  problem  there? 

Dr.  Haber.  No,  sir. 

Mr.  Rogers.  Interchange  of  Department  records  may  be  needed? 

Dr.  Haber.  No,  sir. 

Mr.  Rogers.  National  Academy  of  Sciences. 

Dr.  Haber.  Right. 

Mr.  Rogers.  Well,  I think  that  is  a very  constructive  step  I also 
notice  you  are  sending  out  a letter  to  all  VA  health  care  facilities. 

Dr.  Haber.  Yes,  sir.  The  purpose  of  that  letter  would  be  to  notify 
our  physicians  on  the  proper  course  of  action  to  take  when  such 
veterans  apply  for  hospitalization. 

Mr.  Rogers.  And  what  about  for  claims?  Are  you  sending  out  a 
directive  to  your  regional  offices  on  that  too? 

Dr.  Haber.  I would  defer  to  Mr.  Peckarsky  on  that  question? 

Mr.  Rogers.  Yes,  sir. 

Mr.  Peckarsky.  Our  directions  to  our  regional  offices  remain 
unchanged,  Mr.  Chairman.  Since  1967  they  have  been  instructed  to 
send  us  a copy  of  every  decision  on  every  claim  involving  exposure 
to  radiation.  We  have  as  yet  formulated  no  change  in  policy, 
mainly  because  the  issue  is  one  for  investigation,  ana  it  would  be 
premature  to  establish  new  policy  until  the  investigations  are  com- 
plete. 

Mr.  Rogers.  Yes;  but  the  only  thing  I was  wondering  about 
concerns  some  testimony  we  had  that  some  claims  were  simply 
being  rejected  by  the  regional  offices  because  they  said,  "Well,  you 
can’t  prove  you  were  there,”  although  the  records  that  we  have  at 
the  Department  of  Defense  would  provide  that  proof. 
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Mr.  Peckarsky.  Yes,  sir.  And  we  are  asissting  our  offices  in 
establishing  all  the  evidence  that  is  available.  We  have  very  good 
relationship  with  both  DOE  and  DOD  in  establishing  whatever 
records  they  have. 

Mr.  Rogers.  So  a claim  would  not  be  rejected  on  that  basis? 

Mr.  Peckarsky.  No,  sir.  On  the  other  hand,  exhaustive  investiga- 
tion, as  the  committee  will  know  in  seeing  some  of  the  cases,  has 
disclosed  no  record  of  radiation  from  any  source,  even  though  we 
have  exhaustively  investigated  it. 

Mr.  Rogers.  Excuse  me.  I didn’t  understand. 

Mr.  Peckarsky.  Many  of  the  claims  of  alleged  exposure,  we  have 
exhausted  every  avenue  available  to  us  and  still  find  no  record  of 
any  exposure,  no  record  of  any  radiation.  These  are  sort  of  dead- 
ends for  us. 

Mr.  Rogers.  Oh,  yes,  when  there  is  no  record  at  all. 

Dr.  Haber.  Right. 

Mr.  Rogers.  But  what  I am  saying  is  that  I presume  the  Depart- 
ment records  and  AEC  records  will  now  be  scanned  and  examined 
before  a claim  is  rejected,  in  cases  where  a man  claims  he  was  at  a 
certain  test  shot. 

Dr.  Haber.  We  are  doing  that  either  before  it  is  rejected  or  after 
it  is  rejected,  as  soon  as  we  note  the  rejection. 

Mr.  Rogers.  Yes. 

Mr.  Peckarsky.  If  there  is  no  evidence  exhaustively  rejected,  we 
do  it. 

Mr.  Rogers.  Dr.  Carter. 

Mr.  Carter.  When  were  you  first  aware  that  these  names  were 
available,  added  to  the  Atomic  Energy  facility?  When  were  you 
aware  that  this  1970  group  of  names  had  been  called  for  by  Con- 
-gressman  Teague  and  had  been  found,  had  been  located? 

Mr.  Peckarsky.  At  that  point  in  time,  Mr.  Carter. 

Mr.  Carter.  When  were  you  made  aware  of  this? 

Mr.  Peckarsky.  Very  soon  after  Chairman  Teague,  who  was  then 
the  chairman  of  the  House  Veterans  Committee,  addressed  the 
correspondence.  He  sent  us  a copy  of  it. 

Mr.  Carter.  Yes,  sir.  How  do  you  verify  a veteran's  claim  about 
exposure  from  these  tests  while  in  service? 

Mr.  Peckarsky.  Yes,  sir. 

Mr.  Carter.  How  do  you  do  this?  How  do  you  verify  a veteran’s 
claim  about  radiation  exposure  from  these  tests  while  in  service? 

Mr.  Peckarsky.  We  follow  our  normal  procedure  of  development 
of  evidence.  We  write  to  the  Service  Department,  tell  them  what  is 
alleged,  ask  them  to  verify  and  send  us  all  the  records  available 
concerning  the  allegation  of  the  claimant. 

Mr.  Carter.  Yes,  sir,  most  of  these  film  badge  records  are  kept  a 
Bluegrass  Ordinance.  Do  you  write  to  them,  or  do  you  just 

Mr.  Peckarsky.  We  also  correspond  with  the  Department  of 
Energy,  which  we  have  been  informed  is  now  the  repository  for 
recoras  formerly  held  by  the  Atomic  Energy  Commission. 

Mr.  Carter.  In  the  case  of  Russel  Jack  Dan,  he  was  denied  his 
claim  because  the  VA  told  him  the  service’s  report  said  that  he  had 
had  no  exposure  to  radiation.  Carl  J.  Hartstern  has  been  told  the 
service  reports  no  exposure  to  radiation.  Archie  McBride’s  widow’s 


claim  was  denied,  and  again  VA  says  service  reports  no  exposure  to 
radiation. 

In  each  of  these  cases  each  person  is  on  the  list  CDC  has  of 
Smoky  participants,  along  with  the  cemetery  records.  And  on  the 
master  list  for  Smoky,  held  by  Major  Stock. 

Now,  gentlemen,  could  they  make  such  an  error  as  this,  say 
these  people,  that  he  had  no  exposure  to  radiation,  when  you  have 
records? 

Mr.  Peckarsky.  We  have  a record,  Dr.  Carter,  in  that  particular 
case  of  2,240  millirem  and  620  millirem  EP  data. 

Mr.  Carter.  Well,  you  are  revising  your  statement  when  you 
denied  his  claim,  when  you  said  to  him  that  service  reports  no 
exposure  to  radiation. 

Mr.- Peckarsky.  Yes,  sir. 

Mr.  Carter.  Isn’t  that  your  statement? 

Mr.  Peckarsky.  Yes,  sir,  as  I told  him. 

Mr.  Carter.  That  was  your  statement.  Was  it  correct? 

Mr.  Peckarsky.  Yes,  sir,  at  that  time. 

Mr.  Carter.  When  did  you  get  the  reading,  then? 

Mr.  Peckarsky.  We  subsequently  developed  the  additional  source 
of  data  that  we  had  made  available  to  us  through  the  Department 
of  Energy.  As  I pointed  out  to  the  chairman,  we  do  after-the-fact 
development  as  if  we  can’t  find  records  done  before. 

Mr.  Carter.  What  about  Karl  J.  Hartstern,  now?  The  service 
reports  no  exposure  to  radiation  for  him.  Have  you  found  out 
anything  about  him? 

Mr.  Peckarsky.  What  was  that  name,  sir? 

Mr.  Carter.  Karl  J.  Hartstern,  from  Wisconsin,  Madison,  Wis. 
No,  Green  Bay,  Wis. 

You  denied  him,  “service  reports  no  exposure,”  and  yet  we  have 
these  records  at  CDC. 

The  same  thing  goes  for  Mr.  McBride’s  widow.  It  goes  on  and  on. 

Mr.  Peckarsky.  I do  not  have  a record  of  the  claim  from  Mr. 
Hartstern. 

Mr.  Carter.  Archie  McBride,  who  is  deceased. 

Mr.  Peckarsky.  Pardon  me. 

Mr.  Carter.  Archie  McBride,  who  is  deceased.  His  widow  is 
making,  presenting  a claim. 

Mr.  Peckarsky.  Yes,  sir,  the  badge  in  that  case  in  Smoky  showed 
zero. 

Mr.  Carter.  Showed  zero? 

Mr.  Peckarsky.  Yes,  sir,  that  was  the  report  to  us. 

Mr.  Carter.  Well,  in  answer  to  that,  “’service  reports  no  expo- 
sure to  radiation.”  Now,  he  could  have  very  well  have  ingested 
alpha  particles  and  his  badge  would  have  been  negative,  is  that 
correct? 

Mr.  Peckarsky.  Yes,  sir. 

Mr.  Carter.  All  right.  Well,  that  doesn’t  mean  that  he  wasn’t 
exposed  because  his  film  badge  didn’t  show  exposure  levels,  it 
doesn’t  mean  he  wasn’t  exposed,  does  it? 

Mr.  Peckarsky.  No,  sir. 

Mr.  Carter.  All  right.  Very  well,  thank  you  for  that.  Do  you 
think  that  the  VA  should  be  establishing  some  better  way  of  find- 
ing records  and  that  it  need  not  wait  until  the  direct  correlation  is 
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established  to  do  so.  Don't  you  think  you  should  have  a better 
record  system  of  finding  out  about  these  things?  You  know,  time 
after  time  you  denied  that  Donald  Coe  was  out  at  Smoky.  And  that 
all  these  things  were  denied.  So  many  times.  Don’t  you  think  you 
should  computerize  your  files  and  your  records? 

Mr.  Peckarsky.  Dr.  Carter,  one  of  my  primaiy  concerns  is  the 
completeness,  the  availability,  and  the  accessibility  of  records.  We 
handle  in  excess  of  2.7  million  claims  for  benefits  per  year. 

Mr.  Carter.  Yes,  sir. 

Mr.  Peckarsky.  The  more  we  can  expedite  the  handling  of  those 
claims,  and  the  better  accessibility  to  records  we  have,  the  easier 
my  job  is.  It  obviously  is  very  desirable  for  me  to  have  the  most 
accessible  record  system  possible.  We  have  the  best  computer 
system  we  have  been  able  to  devise  thus  far,  and  have  been  privi- 
leged by  the  Congress  to  completely  revise  our  computer  system 
over  the  next  5 years,  which  is  a major  undertaking.  Hopefully 
that  will  make  records  even  more  accessible  and  make  my  job  a lot 
easier. 

Meanwhile,  we  struggle  along  with  what  we  have  and  try  to  do 
the  very  best  we  can  with  what  is  presented. 

Mr.  Carter.  You  struggle  along  with  what  you  have,  but  you 
know  the  Congress  gives  you  just  about  everything  that  you  want.  I 
don’t  know  the  time  that  you  have  ever  been  turned  down  for 
anything,  that  any  veterans  legislation  that  has  come  before  the 
House  has  been  turned  down,  never. 

Mr.  Peckarsky.  Having  just  had  a hearing  before  the  subcommit- 
tee on  appropriations,  that  is  slightly  open  to  question,  sir. 

Mr.  Carter.  Well,  I don’t  know  what  they  are  doing  these  days, 
but  I hope  we  do  better.  Anyway,  gentlemen,  I hope  that  we 
someway  retrieve  the  data  more  correctly.  If  I can  get  a list  of 
Quantrell’s  guerrillas  quicker  than  you  can  get  a list  of  these, 
tnere  is  something  rotten  in  Denmark. 

Thank  you. 

Mr.  Rogers.  May  I ask  how  manv  have  been  in  contact  with  the 
veterans  service  people,  regarding  being  exposed  to  radiation  from 
nuclear  devices? 

Mr.  Peckarsky.  Out  total  claims  number,  I believe,  148,  as  we 
furnished  the  committee. 

Mr.  Rogers.  I notice  in  the  statement  of  Dr.  Haber  on  page  2 he 
says: 

Close  contact  with  the  Armed  Forces  Radiobiological  Research  Institute  has  been 
maintained  since  their  nationwide  broadcast  soliciting  nuclear  device  testing  veter- 
ans to  identify  themselves  by  calling  800-638-8300. 

They  mentioned  2,500,  from  the  telephone  calls.  I wondered  if 
you  had  gotten  any  in  addition  to  that,  or  any  letters  in  addition  to 
that? 

Dr.  Haber.  To  the  best  of  my  knowledge,  sir,  we  have  not.  But 
we  are  going  to  obviously  in  our  letter  query  the  field  also. 

Mr.  Rogers.  Would  you  let  us  know? 

Dr.  Haber.  Yes,  sir,  we  shall.  We  will  be  very  alert  to  that 
question. 

Mr.  Rogers.  And  we  have  some  questions  we  will  ask  for  the 
record?  Thank  you. 

Dr.  Haber.  Yes,  thank  you. 

[Testimony  resumes  on  p.  1206.] 

[The  following  material  was  received  for  the  record:] 
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DATE:  ,ie  1 r,:a 

TO:  Dr.  Paul  Haber,  Assistant  Chief  Medical  Director  (11) 

Mr.  Sydney  Shuman,  Chairman  Board  of  Veterans  Appeals  (01) 

Mr.  J.  C.  Peckarsky,  Director,  Compensation  and  Pension  Svc.  (21) 
Mr.  John  DeLeo,  Assistant  General  Counsel  (024) 

FROM  : Assistant  General  Counsel  (023) 

SUBJ  : Information  for  hearing  record  In  connection  with  the 

hearings  on  radiation  conducted  by  the  Subcommittee  on 
Health  and  the  Environment  of  the  House  Committee  on 
Interstate  and  Foreign  Commerce  on  February  14,  1978 


1.  Attached  please  find  a series  of  questions  supplied  to 
us  at  the  hearing  on  February  14,  1978,  by  the  Subcommittee 
on  Health  and  the  Environment  of  the  House  Committee  on 
Interstate  and  Foreign  Commerce, 

2.  The  questions  seem  to  be  addressed  primarily  to  adjudi- 
cation and  privacy.  However,  if  any  of  you  believe  that  a 
particular  question  is  in  your  area  of  responsibility,  I 
would  be  happy  to  receive  your  suggestions. 

3.  In  order  to  respond  to  the  questions,  I would  appreci- 
ate your  views  and  suggestions  as  soon  as  possible. 


Attachments 
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QUESTIONS  AND  RESPONSES  TO  PRIVACt  ACT 


The  following  answers  are  submitted  in  response  to  the 
Privacy  Act  questions  raised  by  the  Subcommittee  on  Health 
and  the  Environment  of  the  House  Committee  on  Interstate 
and  Poreign  Commerce  at  the  Pebruary  14,  1978,  *Smoky” 
hearings: 

(1)  Q._  What  is  the  VA*s  policy  with  respect  to  disclosing 
personal  and/or  medical  records  to  another  Federal 
agency  doing  epidemiological  research  which  has 
important  public  health  implications? 

A.  The  VA's  policy  on  disclosure  of  personal  and/or 
medical  records  to  another  Federal  agency  doing  epidemio- 
logical research  is  to  release  relevant  information  contained 
in  such  records  if  the  agency  indicates  that  such  disclosure 
is  necessary  to  accomplish  a statutory  purpose  of  that 
agency.  Our  confidentiality  statute,  38  U.S.C.  3301,  provides 
for  such  disclosures  to  Federal  agencies.  Moreover,  Privacy 
Act  routine  uses  are  in  effect  which  allow  such  disclosures. 

(2)  Q.  What  is  the  process  by  which  a request  for  such  infor- 
mation under  the  authority  of  the  Privacy  Act  is  evaluated 
in  the  VA? 

A.  The  VA  has  not  established  a formal  procedure  for 
processing  requests  from  other  Federal  agencies  for  disclo- 
sures for  epidemiological  research.  Within  the  past  year, 
however,  it  was  determined  that  disclosure  of  this  type 
should  be  handled  in  a standard,  somewhat  formalized  manner. 
Accordingly,  the  VA  is  now  developing  a procedure  for 
handling  requests  of  this  nature  from  both  Federal  and 
non-Pederal  researchers. 

(3)  Q.  What  guidelines  or  criteria  are  used  to  evaluate 
such  a request? 

A.  As  indicated  in  our  answer  to  question  2,  formal  guide- 
lines or  criteria  have  not  been  used  in  evaluating  a request. 
Under  informal  procedures  we  have  evaluated  sucji  requests  on 
the  basis  of  whether  an  appropriate  Federal  agency  official 
had  made  the  request  and  whether  the  disclosure  was  required 
to  accomplish  a statutory  purpose  of  the  Federal  agency. 

Also  considered  have  been  the  research  purpose,  whether 
the  researchers  are  qualified,  and  the  integrity  of  the 
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researcher  for  maintaining  confidentiality  of  any  personal 
information  collected.  These  and  other  factors  are  being 
considered  for  formal  adoption  as  the  criteria  by  which 
epidemiological  disclosure  requests  will  be  considered  in 
the  future. 

(4)  Q.  How  long  does  the  process  usually  take  to  reach 
a decision  on  a request  for  personal  and/or  medical 
records  under  the  Privacy  Act? 

A.  The  processing  of  disclosure  requests  from  other  Federal 
agencies  for  personal  or  medical  records  varies  with  the 
type  of  information  requested,  the  method  by  which  the 
information  is  maintained  and  the  location  of  the  records. 
Where  the  records  are  reasonably  available,  the  time  from 
receipt  of  a request  to  disclosure  is  usually  a matter  of 
a few  weeks. 


(5)  Q.  Who  makes  the  final  decision? 

A.  A Federal  agency  request  for  disclosure  of 
epidemiological  information  from  VA  compensation 
and  pension  records  usually  comes  to  Central  Office. 

The  decision  on  claims  records  disclosures  is  usually 
a matter  for  the  Chief  Benefits  Director.  Regarding 
medical  records,  the  decision  generally  is  for  the 
Chief  Medical  Director. 

(6)  Q.  Is  there  any  opportunity  for  appeal  or  recon- 
sideration? 

A.  An  opportunity  for  appeal  or  reconsideration  of 
any  refusal  to  disclose  is  afforded  to  a requester.  The 
Administrator  is  the  final  agency  appellate  authority. 

(7)  Q.  Has  your  authority  to  release  personal  and/or 
medical  records  changed  over  the  last  year?  If  so, 
how? 

A.  VA  authority  to  release  personal  and/or  medical 
records  in  this  area  has  changed  over  the  last  year 
to  the  extent  that  routine  uses  have  been  adopted 
to  authorize  disclosures  for  epidemiological  purposes 
to  Pederal  agency  requesters.  (See  attachments). 

(8)  Q.  Please  cite  any  requests  for  personal  and/or  medi- 
cal records  by  other  Federal  agencies  for  epidemiolog- 
ical research  which  the  VA  has  had  in  the  last  3 years, 
and  the  actions  which  you  took  on  such  requests,  and 
the  justification  for  such  actions. 
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A.  Federal  agency  epidemiological  research  requests 
within  the  last  three  years  have  included  the  Center  for 
Disease  Control  (re  the  subject  radiation  study,  treatment 
of  swine  flu);  the  Department  of  State  (re  radiation 
exposure  in  foreign  embassies);  and  the  National  Institute 
of  Health  (re  lung  cancer  and  smoking).  These  requests 
were  honored  under  38  U.S.C.  3301  and  appropriate  routine 
uses. 

(9)  Q.  Please  provide  a chronological  list  of  the  requests 
(both  formal  and  informal)  made  by  the  Center  for 
Disease  Control  to  the  VA  for  information  on  "Smoky" 
participants  for  the  purpose  of  conducting  an  epidemio- 
logical study,  and  a status  report  on  which  Information 
has  been  provided,  and  which  information  has  been  denied 
and  why.  If  any  requests  are  pending,  please  indicate 
the  date  by  which  you  expect  a decision  will  be  made. 

Aj;_  We  do  not  have  an  absolute  chronology  of  Center 
for  Disease  Control  requests  for  information  on 
"Smoky"  participants.  Host  requests  have  been  made 
by  telephone  and  were  processed  within  one  or  two 
weeks  from  the  date  of  the  request.  One  written 
request  was  made  by  Dr.  Glyn  Caldwell  on  November  IS, 

1977  (copy  attached).  Eighty  percent  of  the  informa- 
tion requested  was  supplied  to  Dr.  Caldwell  within 
approximately  two  weeks  of  the  date  of  his  written 
request.  The  VA  is  searching  for  the  remaining  infor- 
mation, which  is  located  in  files  which  are  not  readily 
accessible.  The  information  is  in  inactive  files  which 
have  been  transferred  to  the  Federal  Archives  Record 
Center  and  are  not  retrievable  except  by  a written 
request  for  recall  from  the  VA  Regional  Office  of 
jurisdiction.  These  requests  are  being  submitted  as 
the  Regional  Offices  having  such  jurisdiction  are 
identified.  In  no  instance  has  the  VA  intentionally 
blocked  a request  from  the  CDC.  Indeed,  the  VA  desires 
to  cooperate  fully  with  the  CDC. 

(10)  0^  Under  the  Privacy  Act,  section  552a(b)  lists  condi- 
tions of  disclosure  under  which  records  may  be  disclosed 
to  another  agency  without  prior  written  consent  of  the 
individual (8)  involved.  In  particular,  condition  #(8) 
of  section  552a(b)  is: 
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"to  a person  pursuant  to  a showing  of  compelling 
circumstances  affecting  the  health  or  safety  of 
an  individual  if  upon  such  disclosure  notification 
is  transmitted  to  the  last  known  address  of  such 
Individual;" 

Could  the  Center  for  Disease  Control's  request  for 
records  of  "Smoky"  participants  be  authorized  under 
condition  *(8)? 

If  not,  why  not? 

(Please  see  attached  letter  from  the  National  Cancer 
Institute  to  the  Civil  Service  Commission,  and  the 
statement  authorizing  release  of  such  material  pursu- 
ant to  sections  552a(b)(2)  and  552a(b)(8),  cited 
above . ) 

A.  In  our  opinion  5 U.S.C.  S52a(b)(8)  would  not  be 
clear  authority  for  disclosure  to  CDC  of  information 
from  all  "Smoky"  participants'  records.  No  immedi- 
ate "clear  and  present  danger"  to  the  health  and 
safety  of  this  entire  class  has  been  presented.  As 
to  particular  individuals,  disclosure  under  this 
authority  might  be  indicated;  however,  it  should  be 
noted  that  the  purpose  of  the  CDC  request  in  this  case 
is  understood  not  to  be  to  warn  individuals  or  to  treat 
them,  but  merely  to  study  them  for  research  purposes. 
This  appears  to  be  considerably  removed  from  a dis- 
closure for  the  purpose  of  alleviating  an  acute  medical 
or  safety  emergency,  as  we  believe  is  contemplated 
by  5 U.S.C.  552a(b } ( 8) . 

(11)  Q.  Has  the  VA  ever  contracted  with  another  Federal 
agency  to  do  a study  or  project,  and  then  disclosed 
personal  and/or  medical  records  by  virtue  of  that 
contractual  relationship,  which  might  not  otherwise 
be  permitted  to  be  disclosed  under  the  Privacy  Act? 
Could  the  VA  contract  with  the  Center  for  Disease 
Control  and  thereby  authorize  the  disclosure  of 
records  which  the  CDC  needs  to  conduct  its  study  on 
"Smoky"  participants? 

A.  Since  the  enactment  of  the  Privacy  Act  of  1974, 
we  are  unaware  of  any  disclosures  of  personal  or 
medical  records  information  to  Federal  agencies 
Vith  which  the  VA  had  a contract,  which  would  not 


1191 


have  otherwise  been  disclosable  under  the  Privacy 
Act  had  there  been  no  such  contract  agreement.  The 
VA  may  have  statutory  authority  to  enter  into  an 
agreement  with  CDC  to  accomplish  a purpose  under 
title  38,  U.S • Code.  It  would  appear  that  under 
such  circumstances,  disclosure  of  records  incident 
to  that  agreement  would  be  authorized.  Neverthe- 
less, a possible  contracting  approach  is  unneces- 
sary in  light  of  the  VA's  authority  under  title 
38,  U.S.  Code,  and  Privacy  Act  routine  uses. 

(12)  Does  the  National  Academy  of  Sciences'  National 
Research  Council  Medical , Pol low-up  Agency  have 
access  to  personal  and/or  medical  records  which 
Federal  agencies  are  not  allowed?  If  so,  why? 

A.  To  the  extent  that  the  National  Academy  of 
Sciences'  National  Research  Council  Medical  Follow- 
up Agency  serves  as  a VA  contractor  subject  to  sec- 
tion (m)  of  the  Privacy  Act  of  1974  (5  U.S.C.  552a(m)), 
performing  duties  for  the  VA,  it  may  have  access  to 
information  from  personal  or  medical  records  which 
may  not  be  available  to  Federal  agencies  generally. 

Such  would  occur  where  a Federal  agency  did  not  have 
a statutorily  based  need  for  the  information  in 
question,  or  where  records  of  drug,  alcohol,  or 
sickle  cell  anemia  treatment  made  confidential  by 
38  U.S.C.  4132,  are  involved. 

(13)  Could  the  VA,  if  asked  by  another  Federal,  agency 
for  the  purpose  of  conducting  epidemiological  research, 
send  information  to  the  last  known  address  for  an 
individual  on  whom  it  has  a file  or  record,  to  ask 
permission  to  disclose  such  record? 

If  a Federal  agency,  for  the  purpose  of  conducting 
epidemiological  research,  requested  that  the  VA  send 
Information  to  an  individual  regarding  whom  the  VA 
maintains  a record,  to  his  last  known  address,  asking  for 
consent  to  disclose  information  from  such  record,  the 
agency  could  do  so,  on  a reimbursable  basis,  subject  to 
availability  of  facilities  and  personnel. 

(14)  Q.  Does  the  VA  have  a "routine  use"  listing  or  listings 
for  the  record  systems  which  the  Center  for  Disease 
Control  needs  to  conduct  its  epidemiological  study  on 
"Smoky"  participants?  If  so,  please  cite  all  relevant 
"routine  use"  listings. 

- A^  The  pertinent  VA  Privacy  Act  routine  uses  which  would 
allow  the  VA  to  provide  the  CDC  with  information  needed 
from  VA  Records  Systems  to  conduct  its  epidemiological 
study  of  "Smoky"  participants  are  attached  for  your  con- 
venience. 
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'aaad  la  ksow*  Aaak.  OoaaraSy,  VA  Se  area*  era  loch  ad  after  aor- 
tas! doty  boon  aod  an  protected  from  oateidt  uccoaa  Ay  Ha 
Fadanl  Fioteiiiia  Sarrtea.  Employ**  It a racerdi  aod  (Be  record* 
of  gehSc  Ifteia  or  aHaraka  aaartkvo  madhal  record  the  an  tend 


QfgahSc  Sauna  or  oHanka  aaaHMo  maHoal  record  «m  an  tend 
k separata  lockad  Sa  Saraal  coatroi  maaaons  an  aa^uiad  loaoaon 
Ha  dkchaon  k Ifcakad  to  a teeed  to  fcaow*  Amk. 

lanrtaa  aad  dkgaaalt  If  adteal  Racordt:  ladMdaai  pa  boot  maH- 
col  record*  an  rotakal  at  aach  haakh  -can  fecSky  lar  a ahbmaa 
af  the**  (2)  yarn  after  Ha  tea  agkoda  af  can.  After  Ha  third  yam 
af  ftaocbvhy  Ha  pager  noted  k ecneaid,  aod  vhal  do  cam  eat*  an 
raoeand  aad  ntateod  a Ha  (acOty  hdtflaWr,  th#  remalokg  por- 
boo  af  tha  record  it  traoafonod  to  tha  oeamt  Fadanl  Record 
Cotter  (or  iwohr*  (12)  man  yean  of  team*- 
Sytaaa  aaoaomja)  aod  ad  Irta:  DIRECTOR,  MEDICAL  AD- 
MIMlSTRATtON  SERVICE  (124).  VA  Ceatnl  Office.  Weahkg- 
too.  DC  20420. 
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therlzed  and-  requested  to  receive 
tenders,  to  m*ke  allotments  as  direct* 
ed  by  the  Secretary  of  the  Treasury, 
to  Issue  such  notices  as  may  be  neces- 
sary. to  receive  payment  for  and  make 
delivery  of  securities  on  full-paid  allot- 
ments. and  to  Issue  Interim  certificates 
pending  delivery  of  the  definitive  secu- 
rities. ' • 

8.2  The  Secretary  of  the  Treasury 
may  at  any  time  issue  supplemental  or 
amendatory  rules  and  regulation*  gov- 
erning the  offering.  Public  announce- 
ment of  such  changes  will  be  promptly 
provided. 

Para  H.  Tarooa. 

Acflnp  Fiscal 
Astterani  Secretary. 

IFR  Doc  7S-2690  Plied  1-21-71;  l:4S  anU 

1*320-01) 

VETERANS  ADMINISTRATION 
rtrvACv  act  os  w* 

Ff*r«iW  *1  System  State*! 

Ad*irl*ft«l  IwIIm  U**» 

Notice  Is  hereby  given  that  the  Vet- 
erans Administration  Is  considering 
adding  three  new  routine  use  state- 
ments to  each  of  the  following  systems 
of  VA  records  set  forth  on  pages 
49728-49767  Of  the  FxftUUi.  RcctSTt* 
ber  27.  1977. 

Veterans,  Dependents  and 


t two  routine  use  statement* 
were  previously  adopted  for  the 
system  of  records  entitled  “Patient 
Medical  Records-VA"  (24VA138).  and 
the  third  routine  use  statement  was 
adopted  for  the  system  of  records  enti- 
tled “Veterans  and  Beneficiary  Identi- 
fication and  Records  Locator  System— 
VA”  (3BVA28).  Since  these  routine  use 
statements  allow  for  the  release  of 
medical  record  data,  excluding  name 
and  address  (unless  furnished  by  the 
requester),  for  necessary  and  proper 
research  proposes  to  epidemiological 
and  other  research  facilities  and  allow 
for  the  release  of  the  named)  and 
addresses!  ea)  of  present  or  former  per- 
sonnel of  the  armed  services  and/or 
their  dependents  to  Federal  agencies 
for  the  purpose  of  conducting,  directly 
or  under  Federal  contract.  Govern- 
ment research  necessary  in  order  to 
accomplish  a statutory  purpose  of  that 
agency,  the  Veterans  Administration 
has  determined  that,  in  addition  to 
the  “Patient  Meelcal  Records— VA” 
and  “Veterans  and  Beneficiary  Identi- 
fication and  Records  Locator  8yst*m— 
VA”,  these  routine  uses  are  required  In 


the  three  additional  systems  listed 
above.  Release  of  Information  for 
these  purposes  Is  considered  a neces- 
sary and  proper  use  of  data  In  these 
systems  of  records  and  will  enable  the 
Veterans  Administration  to  be  of 
maximum  assistance  In  the  conduct  of 
authorised  medical  studies. 

Interested  'persons  are  Invited  to 
submit  wTltttn  comments,  suggestions, 
or  objections  regarding  the  proposal  to 
the  Administrator  of  Veterans  Affairs 
(37iA),  Veterans  Administration.  810 
Vermont  Avenue  NW..  Washington. 
D C.  20420.  All  relevant  material  re- 
ceived before  March  1,  1978.  will  be 
considered.  All  written  comments  re- 
ceived will  be  available  for  public  In- 
spection at  the  above  address  only  be- 
tween the  hours  of  8 a.m.  and  4 30 
pm.  Monday,  through  Friday  (except 
holidays),  during  the  mentioned  30- 
day  period  and  for  10  days  thereafter. 
Any  person  visiting  Central  Office  for 
the  purpose  of  inspecting  any  such 
comment*  will  be  received  by  the  Cen- 
tral Office  Veterans  Service*  Unit  In 
room  132.  8uch  visitors  to  any  VA 
field  station  will  be  Informed  that  the 
records  are  available  for.  Inspection 
only  In  Central  Office  and  furnished 
the  address  and  the . above  room 
number. 

Notice  is  given  that  It  is  proposed  to 
make  these  routine  use  statements  ef- 
fective the  date  of  final  approval  by 
the  Administrator  of  Veterans  Affairs. 

Approved;  January  23, 1978. 

By  direction  of  the  Administrator. 

Ruros  H-  Wilsok, 
Deputy  Administrator. 

In  the  system  Identified  as  49V A3 1. 
"Veterans,  Dependents  and  Beneficia- 
ries Compensation  and  Pension  Re- 
cords—VA”.  appearing  at  43  FR  49783, 
the  following'  routine  use  statements 
are  added  to  read  as  follows; 

System  name; 

Veterans.  Dependents  and  Beneficia- 
ries ' Compensation  and  Pension  Re- 
cords—VA.  - 


Rotftifis  use*  of  records  mslMsIned  In  the 
system,  including  categories  of  users  and 
the  purposes  of  each  uses: 

V * • * # 

Disclosure  of  medical  record 
data,  excluding  name  and  address 
(unless  name  and  address  is  furnished 
by  the  requester)  for  research  pur- 
poses determined  to  be  necessary  and 
proper,  to  epidemiological  and  other 
research  facilities  approved  by  the 
Chief  Medical  Director.  , 

QPThe  named)  and  address(es)  of 
present  or  former  personnel  of  the 
armed  services  and/or  their  depen- 
dents may  be  disclosed  to  the  Depart- 


ment of  Health,  Education,  and  Wel- 
fare, or  agency  thereof,  or  other  Fed- 
eral agency,  at  the  written  request  of 
the  head  of  the  agency  or  designee  of 
the  head  of  that  agency,  for  the  pur- 
pose of  conducting  government  re- 
search necessary  in  order  to  accom- 
plish a statutory  purpose  of  that 
aaency.  ■. 

QSdlnqutry  of  record  by  research  fa- 
ctories to  obtain  data  ’necessary  to' 
assist  In  medical  studies  on  veterans 
for  the.  Veterans*  Administration  and 
'other  agencies,  as  approved  by  the 
Chief  Medical  Dlreq^or.  provided  that 
the*  name  qf  the  veteran  and  other 
pertinent  identifying  data  Is  furnished 
by  the  requester. 

In  the  system  Identified  as  60VA22 
“Veterans,  Dependents,  Beneficiaries 
and  Armed  Forces  Personnel  Educa- 
tion and  Rehabilitation  Records-VA". 
appearing  at  42  FR  49784,  the  follow- 
ing routine  use  statements  are  added 
to  read  as  follows;  * 

System  name:  ■ , 

Veterans,  Dependents,  Beneficiaries 
and  Armed  Forces  Personnel  Educa- 
tion and  Rehabilitation  Records— V A. 


Routine  uses  of  records  maintained  In  Um 
system.  Including  categories  of  users  and 
the  purposes  of  such  uses-. 


nOJ  Disclosure  of  medical  record 
dim,  excluding  name  and  address 
(unless  name  and  address  Is  furnished 
by  the  requester)  for  research  pur- 
poses determined  to  be  necessary  and 
proper,  to  epidemiological  and  other 
research  facilities  approved  by  the 
Chief  Medical  Director. 

/To The  name<s)  and  address! ea)  of 
prelent  or  former  personnel ' of  the 
armed  services  and/or  their  depen- 
dents may  be  disclosed  to  the  Depart- 
ment of  Health,  Education,  and  Wel- 
fare, or  agency  thereof,  or  other  Fed- 
eral agency,  at.  the  written  request  of 
the  head  of  the  ageney  or  designee  of 
the  head  of  that  agency,  for  the  pur* 
poM  . of . conducting  government  re- 
search necessary  In  order  to  accom- 
plish a statutory  purpose  of  that 

/!2jlnquJry  qf  record  by  re^arth  fa- 
ctories to  obtain  data  necessary  • to 
assist  In  medical  studies  on  veterans 
for  the  Veterahs  Administration  and 
other  agencies,  as  approved  by  the 
Chief  Medical  Director,  provided  that 
the  name  of  the  veteran  and  other 
pertinent  Identifying  data  is  furnished 
by  the  requester. 

In  the  system  Identified  as  88VA31/ 
22.  “TAROET— Compensation.  Pen- 
sion, Education,  and  Rehabilitation 
Records— VA”.  appearing  at  42  FR 
49780,  the  following  routine  use  state- 
ments are  added  to  read  as  follows: 
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NOTICES 


EdLi  l??'  *nd  R^hfcb|]it*uw»  Hr- 
coro*— va 


Koulln*  ««»  of  record*  maintained  in  (hr 
"'tw'  Including  r«lr*orie*  of  u ttn  and 
ihe  porpone*  of  *urh  w*e*.- 


Disclosure  of  medical  record 
dttl.  excluding  name  and  addreu 
'unless  name  and  address  is  furnished 
b'  (he  requester)  for  research  pur- 
ples determined  to  be  necessary  and 
proper,  to  epidemiological  and  other 
research  facilities  approved  by  the 
Chief  Medical  Direct  or. 
flVThe  name(s)  and  address(es)  of 
prfseni  or  former  personnel  of  the 
armed  services  and/or  their  depen- 
dents may  be  disclosed  to  the  Depart- 
ment of  Health,  Education,  and  Wel- 
fare, or  agency  thereof,  or  other  Fed- 
eral agency,  at  the  written  request  of 
the  head  of  the  agency  or  designee  of 
the  head  of  that  agency,  for  the  pur- 
pose of  conducting  government  re- 
search necessary  In  order  to  accom- 
plish a statutory  purpose  of  that 
agency. 

ap  Inquin'  of  record  by  research  fa- 
cilities to  obtain  data  necessary  to 
assist  In  medical  studies  on  veterans 
for  the  Veterans  Administration  and 
other  agencies,  as  approved  by  the 
Chief  Medical  Director,  provided  that 
the  name  of  the  veteran  and  other 
pertinent  identifying  data  Is  furnished 
oy  the  requester. 


tFR  Doc.  16-2463  Filed  1-31-16;  »;4S  ami 


17035-01) 

INTERSTATE  COMMERCE 
COMMISSION 
[Koike  No.  6161 
ASUONMIMT  Of  N6AUN0I 

JAXOAAY  22,  1978. 

Cases  assigned  for  hearing,  post- 
ponement. cancellation  or  oral  argu- 
ment appear  below  and  mill  be  pub- 
lished only  once.  This  Ust  contains 
prospective  assignments  only  and  does 
r.ot  include  cases  previously  assigned 
.tearing  dates  The  hearinp  mill  be  on 
he  issues  as  presently  reflected  In  the 
v : flc.al  Docke  t of  the  Commission.  An 
'.v.empt  vlll  be  made  to  publish  no- 
of  cancellation  of  hearings  as 
romptly  as  possible,  but  interested 
-rues  should  take  appropriate  steps 
\r.*ure  that  they  are  notified  of  can- 
.rtjen  or  postponements  of  hearings 
vif.tch  ;h*;.  art-  interested. 

: 'Sufc  44'  . Chicaso  U Northwestern 


Ciithil.  Oconto  County.  Wis,  and  Bcoil 
I .sir.  iron  County.  Mkh..  now  aufgrwd 
February  21,  till,  at  Rhinelander,  Wa,  ‘ 
w m be  held  al  lh*  Chy  Council  Chamber*. 
City  -Halt.  136  gouth  Steven  SireeC 
MC  126473  (Sub  36).  Harold  Dickey  Trans- 
port. Inc.,  new  assigned  March  7. 1673.  at 
Chk*«o.  HL.  will  be  held  in  Room  1316. 
Everett  McKinley  Dirkset)  Building.  316 
South  Dearborn  Street. 


MC  1 33616  <5ub  133).  Overland  Express, 
Inc.  now  aasltned  March  I.  1611.  at  Chi- 
cago. Ill,  will  be  held  in  Room  1116.  fvtr> 
•tt  McKinley  Dirksen  Bunding.  316  South 
Dearborn  Street 

ABIC  <8ub  •).  Wabash  Railroad  Co.  and 
Norfolk  ii  Western  Railway  Co,  abandon- 
ment between  Fairbury  and  C-af.tn  Uv- 
ingiion  County,  ru..  now  being  aaaigned 
April  II.  1613  fl  meek),  u Pontiac.  Ill,  In 
a bearing  room  to  be  later  designated. 

MC  116430  (Sub  771).  Quality  Carriers.  Inc. 
and  MC  126076  (Sub  736).  Schwerman 
Trucking  Co.,  now  being  assigned  April  11, 
1676  <1  day),  at  Chicago.  QJ,  tn  a hearing 
room  to  be  iater  designated. 


MC  110*61  (Sub  146).  Schneider  Truck 
Unas.  Inc.,  now  being  assigned  April  13. 
1671  <1  day),  at  Chicago.  Ill,  in  a bearing 
room  to  be  later  designated.  * ~ 

MC  141611  (Bob  U Robert  W.  Rettig.  Hba. 
Frouin  Express  now  being  assigned  April 
II.  1676  (I  day),  at  Chicago.  ID,  tn  a hear- 
ing room  to  be  later  designated. 

MC  103401  (Bub  33k  Taylor  Heavy  Hauhng. " 
Inc,  now  being  aarigned  April  14. 1676  (1 
day),  at  Chicago.  Ill,  In  a hearing  room  to 
be  later  designated. 

MC  unit  (Sub  110k  Distributors  Serrim  I 
Co,  Inc,  new  assigned  March  6.  1616  at 
Chicago.  XU,  wtn  be  held  In  Room  1316; 
Evereu  McKinley  Dtrkaen  Building.  JU  . 
South  Dearborn  Street.  ■ %,  . 

MC  11*766  (Sub  360).  Caravan  Refrigerated ' 
Cargo.  Inc,  now  assigned  March  13. 1616. 
at  Chicago.  CL,  win  bs  held  tn  Room  1116. 
Everett  IdcKlnley  Diriuea  Building. -‘216 
South  Dearborn  Street.  . . . J 

MC  61146  (Sub  601).  Schnflder  Transport,  * 
Inc,  now  assigned  March  14. 1676.  at  Chi- 
cago. XU,  mill  be  held  at  Room  till.  Ever- 
ett McKinley  Dirkaen  Building.  216  Booth 


MC  113676  (Sub  *641  Curtis.  Ine,  now  aa- 
aigned March  II,  im,  at  Chicago,  m,  wOl 
be  held  at  Room  1316.  Everett  McKinley 
Dirkaen  Buflttog.  31*  South  Dearborn 
Street 

MC  1164*6  (Sub  70L  Lumber  TrmiMport, 
Inc,  now  bring  assigned  January  31. 1671. 
for  prehearing  conference  at  the  Offices 
of  the  Interstate  Commerce  Commission 
In  Washington.  D.C 

MC  13163.  R.  C Van  Lines.  lnc-Purchaae- 
Trani-Wortd  Movers.  Ine,  Transport 
Clearing  of  Colorado.  Inc,  Successor  In 
Interest  and  MC  136163  (Sob  6).  R.  C. 
Van  Unet,  Inc,  now  assigned  February  13. 
1*71.  at  Denver.  C«o,  mid  be  held  In  the 
Courtroom.  1060  Hih  Street.  Suite  1716. 

MC  66033  (Sub  II).  Trana-Westem  Express. 
Ltd.,  now  assigned  February  6.  1*76.  at 
Denver.  Colo,  will  be  held  in  the  Court- 
room. 1050  17th  Street  Suite  1116. 


H.  O.  Hommc,  Jr, 
AclinoStcrttAHL 


3985  < 

(7036-01) 

FOURTH  it  Cl  ION  AfftlCATtON  KX  MIK* 
t * * Jamuasy  25, 1978, 

Thls  application  for  long-and-ahort- 
haul  relief  has  been  filed  with  the 
I.C.C. 

Protests  arc  due  at  the  I.C.C.  on  or 
before.February  14, 1676. 

FSA  No.  43494.  Transcontinental 
Freight  Bureau.  Agent's  No.  520.  rail 
rates  on  champagne,  vermouth  and 
mine,  from  Modesto  Colony.  Calif,  to 
Elizabeth.  NJ,  to  be  published  in  lu 
tariff  2-0.  I C C 1947. 

Grounds  for  relief— water  competi- 
tion. 

By  the  Commission. 

H.  O.  Homo,  Jr, 
Acting  Secretary. 

[PR  Doc.  11-2466  Filed  1-27-76;  6:46  am] 


[7035-41] 

t Notice  No.  366) 

r MOIOft  OUUUft  TtANtKt  NOOIMMt  - 

. ' JaXPASY  30.1978.  *V 

Application  fUed  for  temporary  au- 
thority under  -section  aiOa(b)  In  con- 
nection with  transfer  application 
under  section  212(b)  and  Transfer 
Rules,  49  CRt  Part  1132:  . . 

. No.  MG-FC-77514.  JBy  application- 
filed  January 47. 1978.  OEOROE  KU.  - 
INC,  1480  Mount  Jackson  Road.  New 
. Castle,  Pa.46 102,  .seeks  temporary  su>-  * 
thority  "to  transfer  the  operating 
rights  of  Breasemer  BlUivfUe  But  Co, 
310  East  liberty  Street,  Lowell  vUle, 
Ohio  64438,  under  section  SlOafb). 
The  transfer  to  Ooorge  Ru.  Inc.,  of 
the  operating  rights  of  Bessemer  HIUs- 
Yllle  Bus  Co,  Is  presently  pending. 

By  the  Commission, 

■ _ • , H.  O.  Homo,  Jr, 

JtcttBf  Secrtiary. 

. tFR  Doc.  16-246*  F0«d  1-37-76;  8:46  a ml 
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[Nolle*  No.  367] 

MOIO*  CASJUit  TtAMSm  NOCIDMi 
JANVABY  30. 1918. 

Application  filed  for  temporary  au- 
thority under  section  210a(b)  In  con- 
nection with  transfer  application 
under  section  212(b)  and  Transfer 
Rules,  49  CFR  Part  1132: 

No.  MC- PC-773 15.  Br  application 
filed  January  194978.  MICHAEL  J. 
FZT20I8B0N,  an  Irdividua’.  db.*_ 
FIT2  FREIGHT  TRANSFER.  P.O. 
Box  1144.  Miami.  Okla.  7433*  geeks 
temporary  authority  to  trar.-fer  the 
operating  rlghu  of  Security  Bank  4: 
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fervid,  19TT 
tlr*  J.  C.  PoekarsXy 

AftiMri  Componoation  and  Pension  Service  (21) 
Deputy  ACM)  for  Reaearch  and  Development  (l^A) 


1*  X attach  a letter  from  Dr.  Glyn  0.  Caldwell  of  the  CDC , dated 
BisaAtr  16,  and  a list  of  servicemen  known  to  have  participated 
la  the  nuclear  trials  at  Yucca  Plats  on  August  31,  1957.  Dr.  Cald* 
sail  baa  asked  us  to  identify  any  who  are  known  to  be  dead,  and 
weald  appreciate  any  information  on  the  location  of  the  death 
certifies! as  or  other  detaila. 


ft*  AC  me  deceased  ty  telephone,  any  additional  information 
MM  pea  bare  about  there  Individuals  would  be  very  atuch 
'daccadaCcd.  We  feel  that  it  la  rery  Important  to  learn  as  much 
m phacihlt  of  the  outages  of  these  nuclear  triala. 


1* 


for  your  coop  oration. 


IAVREICC  B.  HOB60H,  M.D.,  Ph.D 
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DEPARTMENT  OF  HEALTH,  EDUCATION.  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 

CENTER  FOR  DISEASE  CONTROL 
ATLANTA,  GEORGIA  301)1 
TELEPHONE  <404)  03-3311 

November  16,  1977 


Lawrence  B.  Hobson,  M.D.,  Ph,D.  (15A) 

Veterans  Administration  Central  Office 
810  Vermont  Avenue,  NW 
Washington,  D.C.  20420 

Dear  Dr.  Hobson: 

Enclosed  is  the  list  of  men  with  film  badges  present  at  Yucca  Flats  on 
August  31,  1957,  for  you  to  have  compared  to  the  V;A«  death  registry. 

I have  lined  through  all  the  names  of  men  we  have  already  contacted, 
although  there  are'  a couple  left  in  who  are  known  to  be  dead,  but  I 
have  no  additional  information  on  them.  If  you  are  going  to  run  the 
list  in  batches,  I would  like  to  suggest  that  the  first  be  the  82nd 
Provisional  Company,  12th  Infantry,  3rd  Transport  Company  (Hcptr), 

31st  Transport  Company  (Hcptr)  and  the  special  projects  (50.1,  50.3, 
50.8).  When  you  do  complete  a batch,  I would  like  to  know  the  results 
rather  than  waiting  for  the  entire  list  to  be  completed. 

1 have  contacted  Col.  Miller  and  Col.  Nowaslnskl  in  the  Army  Surgeon 
General’s  office  and  Dr.  Walter  Weyzen  of  the  DOE  to  urge  convening 
the  Chiefs  of  Medical  Services  Policy  Board  as  soon  as  possible.  All 
agreed  to  do  so  and  feel  as  we  do  that  there  Is  enough  suspicion  of 
an  increased  incidence  to  warrant  the  detailed  study. 

I await  Impatiently  the  results  of  your  death  certificate  search  and 
our  next  meeting  which  will  hopefully  determine  the  next  steps  to  take 
in  this  investigation. 


Chief,  Cancer  Branch 
Chronic  Diseases  Division 
Bureau  of  Epidemiology 
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August  29,  1977  miigAl  c*\ 


Dr.  Philip  Schneider 

Assoc.  Director  for  Workforce  Information 
Bureau  of  Manpower  Information  Systems 
U.S.  Civil  Service  Commission 
Washington,  D.C.  20415 

Dear  Dr.  Schneider: 

With  a colleague  of  mine  I am  pursuing  a study  of  the  possible 
health  effects  of  multiple  immunizations  which  utilizes  information 
collected  on  employees  of  Ft.  Detrick,  Md.  We  are  attempting  to  follow 
the  3000+  civilian  personnel  who  were  imnunized  against  biologic  agents 
developed  at  Ft.  Detrick  from  1945  through  1969.  I have  been  in  contact 
with  Thomas  Tinsley  of  the  Bureau  of  Retirement,  Insurance  and 
Occupational  Health,  and  he  has  agreed  to  search  his  files  with  regard 
to  individuals  who  have  retired  from  government  service  or  who  have 
died.  Could  you  provide  information  as__to_ whether  the  individuals 
we  are  at t enp JtjjM)3fr r.nnta c'L  a re__s til  1 employed  lby~t)ie~Tederal  government 
*TTtfnr  so  whejfe^are^they  enployed?_We  can 'provide  you  wi  tTr"annagnetio 
tape^which  carries  s o'cTaVsec~u n ty  number"  date  of >1  rth  ^nd ^name-of 
the~T274  persohj  on^j^pm j*^.43eed ^additional -Jiiformati on.  ~~We  can 
reimburse  your  office  for  the  costs  .incurred  on  this  project. 


The  information  which  you  provide  concerning  the  whereabouts  of 
these  individuals  will  make  it  possible  for  us  to  answer  a very  important 
question  concerning  the  possible  health  effects  of  multiple  immunizations 
1 would  appreciate  whatever  assistance  you  can  provide  in  this  regard. 

Sincerely, 

- 

Thomas  J.  Mason*  Ph.D. 

Environmental  Epidemiology  Branch 


TJM/gca 
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Honorable  Richardson  Preyer 
Chairman 

Government  Information  and  Individual 
Rights  Subcommittee 
Committee  on  Government  Operations 
U.  S.  House  of  Representatives 
Washington*  D.  C,  20515 


Oear  Hr.  Chairman: 

I am  pleased  to  respond  to  your  letter  of  November  14,  .1977,  which  we 
received  on  November  25,  1977,  concerning  the  release  of  selected  data 
from  the  Commission's  Central  Personnel  Data  File  (CPOF)  to  the, 
Department  of  Health,  Education,  and  Welfare  (HEW)  under  Project  Match. 
As  the  key  Federal  agency  with  major  responsibility  for  establishing 
policy  on  the  collection,  maintenance  and  disclosure  of  personal  data 
on  Federal  civilian  employees,  we  are  extremely  sensitive  to  issues 
relating  to  the  protection  of  personal  privacy.  Therefore,  your 
inquiry  provides  us  with  a valuable  forum  to  discuss  this  particular 
disclosure  and  to  dispel  any  concerns  you  may  have.  We  will  respond 
first  to  your  comments  on  the  HEW  disclosure  and  then  address  your 
queries  concerning  our  privacy  and  security  standards  covering  CPDF  as 
detailed  in  our  August  24  letter  to  you.  A similar  response  is  being 
provided  to  Congressman  Moss. 

I must  state  from  the  outset  that  we  do  not  agree  with  your  conclusions 
that  the  Commission  failed  to  comply  with  its  own  standards  and  the 
Privacy  Act  concerning  the  disclosure  to  HEW.  On  the  contrary,  we 
feel  that  the  disclosure  was  in  accordance  with  both  the  Privacy  Act 
and  our  internal  standards,  and  fully  meets  the  requirements  of 
both. 

The  enabling  legislation  creating  the  Office  of  Inspector  General 
at  HEW  (Public  law  94-505,  October  15,  1976)  establishes  the  Inspector 
General's  responsibility  to  detect  fraud  and  abuse  against  HEW  pro- 
grams and  provides  the  requisite  authority  to  request  assistance  and 
information  from  Federal  agencies  to  meet  those  responsibilities.  In 
particular  the  authority  to  request  data  from  systems  of  records 
covered  by  the  Privacy  Act  is  clearly  stated  in  section  205  (b)(3)  of 
the  legislation: 


THE  MERIT  SYSTEM— A GOOD  INVESTMENT  IN  GOOD  GOVERNMENT 
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Requests  for  Disclosure  of  Data  from  CPDF 
Not  Covered  by  a Routine  Use 


The  following  information  is  provided  in  response  to  the 
request  from  Congressmen  Richardson  Preyer  and  John  E.  Moss 
in  a November  14,  1977,  letter  to  Chairman  Campbell  which  in 
part  said  ".  . . what  other  requests  have  been  made  by 
Federal  agencies  for  personally  identifiable  information 
whose  disclosure  is  not  Covered  by  a routine  use;  whether 
these  requests  have  been  fulfilled  in  whole  or  in  part;  and 
the  reasons  for  your  action  in  each  case.  Please  supply  a 
copy  of  any  letters  that  were  written  to  agencies  discussing 
these  issues." 

1.  Office  of  the  Inspector  General,  HEW,  in  a letter  dated 
October  29,  1977  (copy  attached). 

In  this  letter,  the  Inspector  General,  although  not 
asking  for  disclosure  of  new  data,  requested  permission 
to  use  the  data,  previously  provided  under  Project 
Match  to  match  against  the  Office  of  Education  Student 
Loan  Default  file  and  the  Federal  Old-Age,  Survivors, 
and  Disability  Insurance  Benefits  and  Supplemental 
Security  Income  files  from  the  Social  Security  Admin- 
istration to  detect  fraud  and  abuse  in  these  programs. 
Pursuant  to  advice  of  the  General  Counsel  contained  in 
a memorandum  of  November  14,  1977  (copy  attached),  the 
Inspector  General  was  asked  to  provide  separate  justifi- 
cation for  the  proposed  modification  to  the  memorandum 
to  include  those  programs.  This  information  was 
furnished  by  HEW  in  a letter  dated  December  1,  1977 
(copy  attached) . Subsequently  HEW  was  informed  by 
letter  of  December  23,  1977  (copy  attached),  that  the 
Commission  could  agree  to  expanded  use  of  the  previously 
furnished  data  to  match  against  the  Office  of  Education 
Student  Loan  Default  file.  The  decision  to  withhold 
approval  for  matching  of  the  data  against  the  Federal 
Old-Age,  Survivors,  and  Disability  Insurance  Benefits 
and  Supplemental  Security  Income  files  reflects  the 
Commission's  deliberate  approach  to  a case-by-case 
consideration  of  HEW's  requests,  an  approach  also 
evidenced  by  the  Commission's  earlier  rejection  of 
HEW's  proposal  to  use  the  Commission's  data  for  matching 
against  files  of  recipients  of  food  stamps  and  unemploy- 
ment benefits.  As  additional  background,  attached  are 
informational  copies  of  the  memorandum  of  understanding 
between  the  Commission  and  HEW  of  August  18,  1977,  and 
of  the  memorandum  of  understanding  dated  December  8,  1977, 
signed  by  Secretary  Califano,  Attorney  General  Bell  and 
Chairman  Campbell. 
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National  Cancer  Institute,  National  Institutes  of 
Health,  HEW,  in  a letter  dated  August  29,  1977  (copy 
attached) . 

In  this  letter,  Dr.  Mason  requested  current  employment 
location  information  on  former  employees  of  Ft.  Detrick, 
Maryland.  The  identified  employees  will  be  asked  to 
participate  in  a voluntary  study  of  potential  adverse 
health  effects  of  multiple  immunication  received  during 
their  tenure  at  Ft.  Detrick.  The  data  being  supplied 
(agency  and  employing  office  address)  is  public  informa- 
tion as  defined  in  5 CFR  294.702(a)  and  will  be  provided 
under  provision  of  5 U.S.C.  552a(b)  (2)  and  (b^8£. 

Federal  Personnel  and  Compensation  Division,  GAO,  in  a 
letter  dated  March  31,  1977  (copy  attached). 

In  this  letter,  GAO  requested  cooperation  and  comments 
on  a proposal  to  use  Commission  records  to  identify 
whether  certain  debtors  of  the  U.S.  Government  are 
current  or  former  Federal  employees.  In  a response 
dated  May  4,  1977  (copy  attached),  the  Commission's 
General  Counsel  suggested  that  the  lack  of  specific 
legislation  covering  a generalized  debt-collection 
scheme  in  relation  to  disclosure  of  records  covered  by 
the  Privacy  Act  raised  some  concerns.  No  further 
actions  have  developed  as  a result  of  this  exchange  of 
views. 
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Commission  provides  that  "no  use  will  be  made  of  any  records  provided 
by  the  Commission  which  do  not  match  HEW  benefit  files."  In  other 
words,  only  data  pertaining  to  benefit  recipients  will  be  translated 
from  computer  format  (that  is  solely  machine-recognizable)  into 
printed  form.  Second,  and  more  important,  HEW  could  have  achieved  its 
objectives  without  the  Commission's  furnishing  of  the  computer  records, 
merely  by  identifying  to  the  Commission  those  individuals  who  are 
benefit  recipients  and  asking  the  Commission  to  supply  the  public 
information  elements  (salary  and  duty  station)  needed  to  detect  and 
investigate  possible  program  abuses.  This  approach  was  not  adopted 
due  to  the  computer  resource  limitations  at  the  Commission  to  ac- 
complish such  a match. 

With  these  concepts  in  mind,  we  will  briefly  discuss  each  of  the 
several  conditions  of  the  Privacy  Act  which,  in  our  judgement,  could 
serve  as  legal  authorization  for  the  Commission's  release  of  computer 
records  to  HEW. 

In  regard  to  our  choice  of  release  under  the  Freedom  of  Information 
Act  (FOIA),  we  note  your  point  that  the  Act  permits  any  person  to 
request  information  pursuant  to  the  Act  and  that  the  definition 
of  "person"  at  5 U.S.C^  551(2)  specifically  excludes  an  agency. 

Your  conclusion,  however,  that  there  is  no  authority  for  an  agency  to 
direct  an  FOIA  request  to  another  agency  suggests  an  interpretation  of 
subsection  (b)(2)  of  the  Privacy  Act  which  would  render  the  provision 
inapplicable  except  when  considering  a request  for  information  which 
invokes  the  FOIA.  It  is  our  view,  however,  that  subsection  (b)(2)  can 
come  into  play  upon  a determination  that  disclosure  would  be  required 
by  the  FOIA  1/  an  FOIA  request  were  being  considered.  To  see  an 
actual  FOIA  request  as  a prerequisite  for  utilizing  subsection  (b)(2) 
would  have  the  unfortunate  result  of  prohibiting  or  delaying  release 
of  data  to  sn  agency  or  other  recipient  even  though  the  data  previously 
had  been  made  public  by  a person  who  had  been  granted  access  to  the 
data  in  response  to  an  FOIA  request.  If  subsection  (b)(2)  is  inter- 
preted as  the  establishment  of  a standard  which  permits  an  agency  to 
disclose  information  subject  to  the  Privacy  Act  when  the  public 
interest  to  be  served  by  disclosure  outweighs  the  privacy  interest,  it 
becomes  clear  that  the  benefit  expected  to  accrue  to  the  public  from 
law  enforcement  efforts  of  the  Office  of  Inspector  General  is  sub- 
stantial enough  to  warrant  the  limited  disclosure  to  and  use  by  HEW  of 
the  Commission's  computer  records. 

Based  on  the  successful  experiences  reported  by  HEW  in  earlier  trial 
matches,  and  in  light  of  the  limitations  on  data  review  imposed  by  the 
memorandum  of  understanding  between  the  Commission  and  HEW,  disclosure 
of  the  computer  records  to  HEW  can  also  be  found  to  be  within  the 
scope  of  one  of  the  Commission's  routine  uses  established  in  accordance 
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with  5 U.S.C.  552a(b)(3).  This  routine  use  states  that  information 
may  be  "disclosed  to  the  appropriate  Federal,  State,  or  local  agency 
responsible  for  investigating,  prosecuting,  enforcing,  or  implementing 
a statute,  rule,  regulation,  or  order  where  there  is  an  indication  of 
a violation  or  potential  violation  of  civil  or  criminal  law  or  regu- 
lations." (See  42  Fed.  Reg.  48739  (1977).) 

Disclosure  under  this  routine  use  can  be  found  compatible  with  the 
purpose  for  which  the  records  were  collected,  in  our  opinion,  by 
virtue  of  the  provision  at  5 CFR  735.101,  adopted  pursuant  to  Executive 
Order  11222*  "The  maintenance  of  unusually  high  standards  of  honesty, 
integrity,  impartiality,  and  conduct  by  Government  employees  and 
special  Government  employees  is  essential  to  assure  the  proper  perform- 
ance of  the  Government  business  and  the  maintenance  of  confidence  by 
citizens  in  their  Government."  Moreover,  5 CFR  735.209  states:  "An 

employee  shall  not  engage  in  criminal,  infamous,  dishonest,  immoral, 
or  notoriously  disgraceful  conduct,  or  other  conduct  prejudicial  to 
the  Government." 

5 U.S.C.  552a(b)(7)  sanctions  disclosure  "to  another  agency  or  to  an 
instrumentality  of  any  governmental  jurisdiction  within  or  under  the 
control  of  the  United  States  for  a civil  or  criminal  law  enforcement 
activity  if  the  activity  is  authorized  by  law,  and  if  the  head  of  the 
agency  or  instrumentality  has  made  a written  request  to  the  agency 
which  maintains  the  record  specifying  the  particular  portion  desired 
and  the  law  enforcement  activity  for  which  the  record  is  sought." 
Although  the  emphasis  of  subsection  (b)(7)  on  specificity  would  appear 
to  place  requests  for  information  on  a broad  category  of  individuals 
outside  this  provision,  the  terms  of  the  memorandum  of  understanding 
between  HEW  and  the  Commission  effectively  limit  the  class  of  indi- 
viduals whose  records  are  available  for  review  to  Include  only  those 
Federal  employees  who  are  benefit  recipients. 

Finally,  the  legislation  creating  HEW's  Office  of  Inspector  General 
provides  that  an  agency  shall  make  information  "available  to  the 
Inspector  General  in  the  same  manner  and  to  the  same  extent  it  would 
be  available  to  the  Comptroller  General."  This  provision,  when  read 
in  conjunction  with  5 U.S.C.  552a(b)(10),  which  permits  disclosure  "to 
the  Comptroller  General  ...  in  the  course  of  the  performance  of  the 
duties  of  the  General  Accounting  Office,"  indicates  that  it  is  permis- 
sible under  the  Privacy  Act  to  furnish  records  for  use  by  the  Inspector 
General  in  carrying  out  his  official  responsibilities. 

While  it  is  true  that  our  initial  analysis  led  to  the  conclusion 
that  disclosure  of  the  Commission's  computer  records  was  appropriate 
under  5 U.S.C.  552a(b)(2),  it  should  be  evident  that  other  conditions 
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set  forth  in  subsection  (b)  offer  legal  rationale  which  can  also 
support  disclosure.  The  ability  to  mount  a legal  argument  to  justify 
disclosure  of  Privacy  Act  records,  however,  does  not  diminish  our 
responsibility  to  ascertain  whether  the  planned  uses  of  records  are 
consonant  with  Congressional  intent.  In  this  regard,  the  enabling 
legislation  creating  the  Inspector  General's  office,  as  discussed 
earlier,  clearly  contemplated  disclosure  of  records  to  that  office 
from  other  agencies'  Privacy  Act  systems  of  records  to  sssist  in 
uncovering  NEW  program  abuses. 

With  respect  to  our  August  24,  1977,  response  to  your  inquiries 
regarding  Commission  standards  for  security  of  data  in  the  CPOF,  we 
believe  that  the  disclosure  to  HEW  was  in  accord  with  those  standards 
In  your  letter,  you  quoted  a portion  of  those  standards  regarding 
access  to  data  by  other  agencies  which  would  imply  that  release  was 
restricted  only  to  published  routine  uses.  However,  please  allow  us 
to  expand  on  that  portion  of  the  standard  by  quoting  the  sentence 
which  preceded  it,  which  stated,  "Access  to  individually  identifiable 
data  is  restricted  as  required  by  '.he  Privacy  Act  of  1974  or  released 
as  required  under  the  Freedom  of  Information  Act  (FOIA)  as  amended." 

As  discussed  previously,  disclosure  of  data  to  HEW  was  accomplished 
under  FOIA  but,  as  pointed  out,  could  properly  have  been  accom- 
plished under  other  provisions  of  the  Privacy  Act  as  well — including 
the  routine  use  previously  cited*  Therefore,  we  feel  we  have  fully 
complied  with  the  standards  set  forth  in  our  August  24  correspondence 

We  are  satisfied,  sb  we  hope  you  are,  that  our  disclosure  of 
computer  records  to  HEW  was  consistent  with  legislative  intent  and, 
moreover,  that  the  terms  of  our  memorandum  of  understanding  with 
HEW  coupled  with  HEW's  independent  Privacy  Act  responsibilities, 
afford  full  protection  to  the  interests  of  Federal  employees.  As 
you  requested,  the  enclosure  to  this  letter  provides  information  on 
other  requests  for  data  by  Federal  agencies;  The  information  in 
the  enclosure  demonstrates  the  thoughtful,  cautious  analysis 
made  upon  receipt  of  each  request  for  Commission  data,  whereby  we 
weigh  the  facts  of  each  individual  case  to  assure  that  there  is  a 
dominant  public  interest  to  be  served  before  we  decide  to  release 
data  about  individuals.  As  pointed  out  in  the  enclosure,  our 
approach  has  resulted1 in  agreement  to  only  two  of  the  five  proposals 
submitted  by  HEW  for  use  of  CPDF  records. 


We  understand  that  the  Office  of  Management  and  8udget  plans  in  the 
near  future  to  issue  guidelines  on  the  transfer  of  records  from  one 
8gency  to  another  in  support' of  matching  projects*  We  will,  of 
course,  refer  to  such  guidelines,  once  they  become  available,  in 
deciding  how  to  respond  to  requests  for  use  of  CPDF  records  in 
matching  projects. 

My  staff  would  be  glad  to  discuss  further  this  and  other  privacy 
issues  with  you  or  your  staff.  Please  do  not  hesitate  to  contact  me 
if  we  can  be  of  further  assistance*  We  are  convinced  that  continued 
dialogue  on  the  issues  confronting  agencies  regarding  privacy  is  one 
of  the  most  effective  methods  available  to  us  to  ensure  protection  of 
that  privacy. 
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RESPONSES  TO  QUESTIONS  CONCERNING  ADJUDICATION  OF  CLAIMS 


Answer*  The  dates  and  places  of  service  as  well  as  participation 
in  an  A-bocb  test  together  with  the  amount  of  radiation  exposure 
received  is  verified  through  correspondence  with  the  various 
components  of  the  Department  of  Defense. 

Question*  What  agency,  if  any,  of  the  Federal  government  responds 
to  an  inquiry  of  this  nature? 

Answer*  Primarily,  the  various  components  of  the  Department  of 
Defense.  However,  when  the  appropriate  military  branch  is  unable 
to  respond,  the  Department  of  Energy  is  called  upon  to  assist 
in  furnishing  the  necessary  information. 

Question*  If  the  agency's  response  does  not  support  the  veteran's 
allegation  of  being  in  an  area  where  radiation  exposure  occurred, 
what  further  action  is  taken  by  the  local  (Regional  Office)  adjudica- 
tion personnel  to  validate  a continuing  assertion  that  the  veteran 
did  serve  in  an  exposed  area? 

Answer*  If  the  veteran's  allegation  as  to  service  in  an  area  where 
radiation  exposure  occurred  cannot  be  verified  by  official  records, 
then  secondary  evidence  is  acceptable.  This  secondary  evidence 
should  take  the  form  of  certified  statements  from  comrades  with 
whom  the  veteran  served  who  can  testify  from  their  own  knowledge 
that  the  veteran  did,  in  fact,  serve  in  a radiation  exposure 
area. 

Question*  What  agency,  if  any,  validates  radiation  exposure  if  the 
veteran's  presence  in  a contaminated  area  has  been  affirmed? 


Answer*  The  branch  of  service  in  which  the  veteran  served  is 
the  primary  source  for  validation  of  radiation  exposure.  In  the 
event  the  military  branch  in  which  the  veteran  served  does  not 
have  the  information,  the  Department  of  Energy  may  be  contacted. 

Question:  How  do  regional  office  adjudication  personnel  determine, 

when  appropriate,  levels  of  exposure  suffered  by  individual  veterans? 

Answer:  There  is  no  method  available  to  regional  office  adjudication 

personnel  for  determining  levels  of  exposure  suffered  by  individuals. 
The  levels  of  exposure  are  obtained  from  the  various  components  of 
the  Department  of  Defense. 
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Qusstloni  Art  dosimstar  readings  as  to  amount  of  radiation  exposure 
pertaining  to  individual  veterans  readily  available  fro*  any 
Federal  agency?  If  so.  Identify  the  Tederal  agency. 

Answer t Dosimeter  readings  axe  available  through  the  various 
ocapoaents  of  the  Department  of  Defense  or  the  Department  of 
Energy. 

Question i What  specific  jdlrectives  have  been  issued  by  VA 
Central  Of  floe  to  VA  Regional  Office  adjudication  personnel  to 
assist  in  developing  claims  alleging  disabilities  due  to  radiation 
exposure?  Please  identify  such  directives  by  title  and  date 
of  issue. 

Answer*  There  is  no  specific  directive  for  development  of  claims 
for  disease  or  injury  fro*  radiation.  The  untoward  results  of 
> radiation  exposure  is  developed  in  the  same  manner  as  other  injury 
or  disease  processes.  Adjudication  personnel  are  aware  that  in 
claims  where  information  ie  not  readily  available  or  difficult  to 
obtain  that  the  assistance  of  VA  Central  Offioe  is  available. 

On  May  31,  1977,  Veterans  Administration  Area  Field  Directors  were 
informed  to  notify  their  regional  offices  that  all  claims  received 
regarding  a current  disease  or  Injury  related  to  radiation  exposure 
while  participating  in  Atomic  Bomb  tests  are  to  be  reported  to  VA 
Centre!  Office  by  telephone  for  assistance  in  development  for 
participation  and  dosimetry  records. 

Further,  our  Adjudication  Procedures  Manual  M3 1-1  contains  instructions 
that  an  extra  copy  of  the  rating  decision  will  be  prepared  in  claims 
in  which  injury  from  ionising  radiation  is  shown  or  claimed  and 
forwarded  to  VA  Central  Office.  These  decisions  are  very  carefully 
reviewed.  Occasionally,  claims  folders  are  celled  into  this  office 
for  Independent  review  and  referral  to  the  Chief  Medical  Director 
for  opinion  when  the  situation  warrants. 

Mr.  Rogers.  Thank  vou  for  your  patience.  The  committee  stands 
achourned,  subject  to  the  call  of  the  chair. 

^yVhereu^n,  at  6:10  p.m.  the  committee  adjourned,  subject  to  the 


EFFECT  OF  RADIATION  ON  HUMAN  HEALTH 
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TUESDAY,  FEBRUARY  28,  1978 

House  of  Representatives, 

Subcommittee  on  Health  and  the  Environment, 
Committee  on  Interstate  and  Foreign  Commerce, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  10  a.m.,  in  room 
2322,  Rayburn  House  Office  Building,  Hon.  Paul  G.  Rogers,  chair- 
man, presiding. 

Mr.  Rogers.  The  subcommittee  will  come  to  order. 

The  purpose  of  today’s  hearing  is  to  assemble  for  the  record  the 
facts  concerning  a report  which  indicates  that  workers  at  the 
Portsmouth  Naval  Shipyard  have  a death  rate  from  cancer  of  over 
twice  the  national  average. 

I might  say,  we  are  having  a joint  session,  one  with  a Senate 
representative  from  the  Senate  Health  Committee  as  well  as  the 
House  Subcommittee  on  Health  and  the  Environment. 

Now,  while  the  report  bears  directly  on  the  more  than  6,000 
employees  at  the  Portsmouth  yard,  it  also  affects  thousands  of 
workers  at  eight  other  shipyards  at  locations  around  the  country 
who  are  also  involved  in  the  construction  and  maintenance  of 
nuclear  submarines. 

The  report  in  question  was  compiled  by  Dr.  Thomas  Nqjarian,  a 
hematology  fellow  at  the  Veterans  Administration  Hospital  in 
Boston,  Prof.  Theodore  Colton,  a professor  of  biostatistics  at  Dart- 
mouth Medical  School,  and  staff  members  of  the  Boston  Globe. 
Government  agencies  have  not  yet  had  an  opportunity  to  examine 
this  report  as  it  has  only  been  recently  concluded.  However,  it  is 
my  understanding  that  it  has  been  submitted  for  publication  to  a 
scientific  journal. 

The  implications  of  the  report’s  conclusions  are  so  vast,  so  far- 
reaching  and  so  alarming  that  I feel  that  it  is  incumbent  upon  us 
to  insure  that  an  immediate  followup  study  is  undertaken.  I have 
written  to  Secretary  Califano  asking  that  such  a study  be  initiated, 
and  I agree  with  Senator  McIntyre  who  has  expressed  his  concerm 
that  an  independent  group  conduct  this  followup  as  well.  The 
National  Institute  of  Occupational  Health  and  Safety,  under  the 
direction  of  the  Center  for  Disease  Control  has  made  preliminary 

Rians  to  do  so,  but  I have  been  advised  that  the  Department  of  the 
Tavy  has  not  yet  signed  off  on  this  request,  and  that  in  addition, 
Secretary  Claytor  of  the  Department  of  the  Navy  in  correspond- 
ence with  Secretary  Califano  of  the  Department  of  HEW  has  sug- 
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gested  that  HEW  delay  the  initiation  of  this  study.  This  apparent 
move  to  delay  a prompt  followup  would  concern  me,  and  we  will 
pursue  this  with  the  appropriate  naval  officials. 

During  earlier  hearings  on  the  effects  of  low-level  radiation  on 
human  health  we  faced  the  situation  with  respect  to  the  Depart- 
ment of  Defense,  the  Department  of  Energy,  and  the  Veterans’ 
Administration,  where  because  of  those  agencies’  involvement  with 
the  nuclear  tests  in  question  the  committee  felt  that  an  outside 
agency  would  be  better  qualified  to  conduct  a study  of  the  person- 
nel involved  in  those  tests.  The  same  principle  holds  in  this  situa- 
tion. There  could  not  help  but  be  an  apparent  conflict  of  interest  if 
the  Navy  or  the  Department  of  Energy  were  to  investigate  the 
safety  of  the  shipyards  which  operate  under  their  jurisdiction  and 
with  their  sanction. 

Finally,  we  have  once  again  a situation  where  the  management 
agency  finds  no  violation  of  the  existing  radiation  safety  levels,  but 
where  outside  experts  point  to  an  apparent  pattern  of  adverse 
health  effects  associated  with  exposure  at  these  levels,  leaving  us 
with  no  choice  but  to  question  the  adequacy  of  existing  radiation 
safety  standards. 

I think  Dr.  Carter  has  a statement. 

Mr.  Carter.  Thank  you,  Mr.  Chairman,  I am  pleased  to  join  you 
in  holding  this  hearing  on  the  possibility  of  radiation-induced  ill- 
ness and  health  and  death  among  nuclear  workers  at  our  Nation’s 
naval  shipyards. 

The  reports  we  have  heard  on  the  mortality  experience  of  certain 
workers  at  the  Portsmouth  Naval  Shipyard  are  indeed  cause  for 
concern.  According  to  the  Boston  Globe  survey,  employees  at  the 
Portsmouth  Naval  Shipyard  who  were  exposed  to  radiation,  have  a 
cancer  death  rate  more  than  twice  the  national  average,  and 
nearly  80  percent  higher  them  the  rate  for  other  shipyard  workers 
who  aid  not  do  nuclear  work. 

While  we  should  recognize  that  this  study  is  only  a preliminary 
one,  I believe  the  findings  warrant  further  investigation  by  an 
independent  agency.  Moreover,  in  light  of  the  other  evidence  pre- 
sented to  this  subcommittee  on  the  health  risk  of  low-level  radi- 
ation, I believe  we  have  an  important  responsibility  to  the  workers 
at  naval  shipyards  to  give  this  situation  a full  hearing. 

I take  pride  in  being  a strong  supporter  of  our  Nation’s  defense 
system,  and  I believe  that  operation  and  maintenance  of  our  nucle- 
ar fleet— especially  our  nuclear  submarines— is  indeed  vital  to  our 
country’s  defense.  I have  had  the  pleasure  of  knowing;  Admiral 
Rickover  for  many  years,  and  I welcome  him  to  our  hearing  today. 

Finally,  I would  like  to  take  this  opportunity  to  commend  our 
distinguished  colleague,  Senator  Thomas  McIntyre,  for  taking  the 
lead  in  alerting  the  subcommittee  and  the  administration  to  this 
problem,  and  for  coming  to  speak  with  us  today. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you. 

We  want  to  welcome  Senator  Hathaway,  a representative  of  the 
Senate  Human  Resources  Committee,  and  our  first  witness  today, 
Senator  McIntyre,  who,  as  my  colleague  stated,  alerted  the  subcom- 
mittee to  this  problem,  and  way  back  in  December  of  last  year 
brought  this  to  the  attention  of  the  Secretary  and  the  attention  of 
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the  Congress  and  the  public.  So,  we  commend  vou  and  appreciate 
the  tine  cooperation  this  committee  has  had  from  you  and  your 
staff.  Mr.  Dooley  has  been  most  helpful,  too,  Senator,  to  the  com- 
mittee. 

So,  we  are  delighted  to  welcome  you  and  will  be  pleased  to  have 
you  give  your  thinking  to  the  committee  for  our  guidance. 

STATEMENT  OF  HON.  THOMAS  J.  McINTYRE,  A U.S.  SENATOR 
FROM  THE  STATE  OF  NEW  HAMPSHIRE 

Senator  McIntyre.  Thank  you,  Mr.  Chairman,  Dr.  Carter,  and 
members  of  this  subcommittee.  Senator  Hathaway  who,  I believe, 
represents  the  Health  Committee  of  the  Senate.  I want  to  thank 
you  for  the  timely  scheduling  of  this  hearing  on  a matter  of  grave 
importance  to  nuclear  workers  at  shipyards  across  the  nation. 

From  discussions  with  Chairman  Rogers,  I know  the  subcommit- 
tee fully  understands  the  need  for  a professional,  indepth,  and 
independent  investigation  into  whether  shipyard  workers  are  suf- 
fering from  leukemia  and  other  cancers  caused  by  radiation  expo- 
sure. 

This  subcommittee  has  a well-earned  reputation  for  diligence  on 
problems  affecting  the  health  of  our  citizens.  Your  recent  hearings 
on  potential  medical  risks  from  exposures  at  U.S.  nuclear  weapons 
tests  conducted  more  than  20  years  ago  spurred  the  Pentagon  and 
health  agencies  into  a full-scale  search  for  individuals  wno  may 
require  medical  treatment. 

You  have  been  fair-minded  and  realistic  about  that  problem,  so  I 
know  that  nothing  will  prevent  the  subcommittee  from  investigat- 
ing every  pertinent  fact  about  possible  radiation-caused  disease  in 
connection  with  the  Navy’s  nuclear  program. 

I make  these  points  at  the  outset,  Mr.  Chairman  and  members  of 
the  committee  because  there  are  fears  expressed  by  some  that  the 
Government,  and  I would  guess  that  includes  the  Congress,  cannot 
be  relied  upon  to  investigate  this  problem.  It  has  been  suggested 
the  Pentagon  is  trying  to  stonewall  the  investigation. 

The  front  page  of  the  Portsmouth,  N.H.,  Herald  carried  a head- 
line only  last  Friday  which  declared: 

“DOD  Bars  Shipyard  Gates  to  Inspection  by  HEW  Team.”  The 
first  paragraph  of  that  news  story  was  as  follows: 

The^r  shall  not  pass  seems  to  be  the  attitude  of  the  Defense  Department  in 
Washington  to  getting  a government  health  team  "aboard”  the  Portsmouth  Naval 
Shipyard  to  study  possible  effects  of  radiation  on  nuclear  workers. 

Now,  I know  that  the  Navy  has  finally  relented,  that  it  will 
allow  the  Center  for  Disease  Control  to  study  the  health  histories 
of  shipyard  workers.  But  the  situation  remains  murky.  The  restric- 
tions are  not  clear  and  I am  sure  the  subcommittee  will  want  to 
hear  today  precisely  how  cooperative  the  Navy  intends  to  be. 

Let  me  state  an  additional  reason  why  I believe  this  hearing  is  so 
important.  You  know  that  as  Members  of  the  Congress  we  share 
responsibility  with  the  President  for  assuring  the  security  of  our 
national  defense.  I serve  on  the  Armed  Services  Committee  of  the 
U.S.  Senate. 

Now,  this  is  not  the  forum  for  discussion  of  strategic  doctrine, 
but  it  is  a plain  and  simple  fact  that  nuclear  missile  submarines 
play  a major  role  in  deterring  nuclear  attack.  Because  they  are 
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virtually  invulnerable,  America’s  nuclear  submarines  provide  as- 
surance of  devastating  retaliation. 

Our  undersea  nuclear  force  can  survive  any  conceivable  attack 
and  still  destroy  the  attacker’s  homeland.  And,  it  should  be  clearly 
understood  that  America’s  security  will  rely  incresingly  on  our 
nuclear  force  at  sea. 

This  concept  is  very  important  if  we  are  to  achieve  the  stability 
that  assures  world  peace.  Now,  I say  that  if  nuclear  warships  are 
vital  to  our  national  security — and  they  are — then  the  crews  which 
man  those  ships  and  the  shipyards  which  build  and  service  those 
vessels  are  also  vital  to  our  national  security. 

And  the  most  important  element  in  assuring  the  continued  effi- 
ciency of  these  vital  shipyards  are  the  many  skilled  and  dedicated 
workers  whose  efforts  contribute  in  a major  way  to  assuring  world 
peace. 

We  owe  them  much,  Mr.  Chairman,  and  I know  you  and  I would 
deeply  resent  any  implication  that  our  Government  does  not  take 
every  step  possible  to  assure  the  health  and  safety  of  those  ship- 
yard workers. 

For  all  those  reasons,  I was  quite  concerned  to  learn  on  Decem- 
ber 8 of  last  year  that  Dr.  Thomas  Najarian,  a hematology  fellow 
at  Boston  Veterans  Hospital,  suspected  a high  incidence  of  cancer 
among  nuclear  workers  at  Portsmouth  Naval  Shipyard. 

On  December  9 of  last  year  I wrote  to  Rear  Adm.  Gus  Kinear  to 
request  a Navy  review  of  the  allegations.  And,  my  telephone  soon 
began  ringing  with  calls  from  reporters  about  worker  concerns  at 
some  of  the  eight  other  shipyards  that  do  nuclear  submarine  over- 
hauls. 

In  response,  Mr.  Chairman,  to  my  request  for  a Navy  review,  my 
staff  met  on  December  14  with  Mr.  Murray  Miles,  the  top  civilian 
aide  to  Adm.  Hyman  Rickover,  and  Dr.  J.  C.  Rivera,  Director, 
Undersea  Medicine,  Navy  Bureau  of  Medicine  and  Surgery. 

Their  assurances  were  similar  to  those  of  Portsmouth  Command- 
er, Capt.  William  McDonough.  They  all  agreed  that  there  was  no 
problem  at  the  shipyard. 

Moreover,  Captain  McDonough  released  a statement  cleared  by 
the  Pentagon  which  cited  the  Department  of  Energy’s  long-range 
health  studies  of  personnel  radiation  exposure.  The  statement  fur- 
ther said: 

In  addition,  the  Navy  has  made  studies  of  health  records,  and  has  other  studies 
currently  in  progress.  Records  of  56,000  personnel  have  been  analyzed,  these  analy- 
ses show  no  person  has  developed  any  illness  caused  by  radiation  from  a Navy 
nuclear  propulsion  plant.  These  studies  also  show  the  incidence  of  various  dis- 
eases—including  cancer  and  leukemia— was  lower  for  those  personnel  than  for  the 
general  public 

However,  Mr.  Miles  confirmed  to  my  staff  in  response  to  ques- 
tions that  the  records  of  56,000  personnel  relate  to  uniformed  per- 
sonnel— not  civilian  shipyard  workers.  He  further  stated  the  Navy 
did  not  want  to  do  a followup  study  of  past  and  present  shipyard 
workers  to  determine  if  there  is  a link  between  shipyard  radiation 
work  and  illnesses  such  as  leukemia. 

Now,  in  fairness  to  Mr.  Miles,  he  suggested  the  Navy  should  not 
do  the  study  because  its  findings  would  not  be  considered  impar- 
tial. He  and  Dr.  Rivera  agreed  that  the  proper  course  would  he  for 
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Dr.  Nsyarian  to  ask  the  Veterans’  Administration  to  sponsor  a 
health  study. 

But  Dr.  Najarian  reported  to  my  staff  that  he  had  already  tried 
to  get  sanction  for  such  a study  and  that  his  request  was  turned 
aside. 

Given  this  background — and  the  fact  that  I was  distressed  by 
apparent  gaps  in  the  Navy’s  research — I concurred  with  sugges- 
tions from  Chairman  Rogers’  staff  that  the  proper  agency  for  an 
independent  study  was  the  Center  for  Disease  Control. 

So,  on  January  2 of  this  year,  I wrote  to  Dr.  Julius  Richmond, 
Assistant  Secretary  of  Health,  to  express  my  preference  for  a CDC 
study.  About  1 month  later,  on  February  8,  after  repeatred  efforts 
by  my  staff  to  get  confirmation  that  the  study  woud  be  undertaken, 
I wrote  Chairman  Rogers  of  my  feelings  that  the  appropriate  Gov- 
ernment health  officials  should  be  called  before  this  subcommittee 
to  determine  the  best  method  of  coordinating  the  CDC  study  I had 
requested,  and  the  Smokey  A-bomb  blast  study  reuested  by  this 
subcommittee. 

In  addition,  I cautioned  that  the  Navy  has  no  special  program  to 
follow  up  the  health  histories  of  nuclear  workers  who  retire  or 
move  to  other  jobs.  This  could  have  a special  relevance  for  men 
employed  in  the  early  days  of  the  nuclear  program  when,  some 
suggest,  that  radiation  restrictions  were  not  as  stringent  as  they 
are  today. 

In  my  letter  to  Chairman  Rogers  I also  suggested  the  need  for  a 
national  depository  of  radiation  exposure  histories.  This  would 
guard  against  the  possibility  a nuclear  worker  employed  at  more 
than  one  shipyard,  or  other  nuclear-related  jobs,  would  unwittingly 
receive  an  excessive  radiation  exposure.  The  comments  of  the  wit- 
nesses today  might  well  prove  the  need  for  such  a depository. 

And  finally  I told  the  chairman  of  this  subcommittee  that  the 
Boston  Globe  has  asked  the  Navy’s  comment  on  its  study  which 
indicated  a much  higher  cancer  death  rate  among  men  exposed  to 
radiation  at  the  shipyard.  I recommended  that  Dr.  Najarian  be 
called  for  testimony  along  with  Government  health  officials  and 
that  the  subcommittee  inquire  about  the  adequacy  of  the  Navy 
research  efforts  when  the  subcommittee  heard  additional  testimony 
on  February  14  from  Pentagon  officials. 

For  the  record,  I should  point  out  that  Dr.  Najarian  was  working 
with  Dr.  Thedore  Colton,  a professor  of  biostatistics  at  Dartmouth 
Medical  School,  Hanover,  N.H.,  in  the  preparation  of  an  indepth 
technical  analysis  on  the  incidence  of  cancer  among  Porstmouth 
shipyard  workers.  Dr.  Nqjarian  will  testify  later  and  Professor 
Colton  told  my  office  yesterday  that  a commitment  to  an  overseas 
trip  prevents  him  from  being  here  this  morning. 

Now,  the  situation  since  February  14  is  well  known  to  the  sub- 
committee. The  Boston  Globe  reported  on  February  19  that  its 
study  shows  an  alarming  rate  of  cancer  at  the  shipyard.  I contacted 
Secretary  Califano  and  he  told  me  by  telephone  on  February  21 
that  a CDC  team  would  be  sent  to  the  shipyard.  I wrote  Navy 
Secretary  Claytor  on  February  21  to  ask  Navy’s  cooperation  with 
CDC. 

But  since  that  time  the  CDC  has  not  been  granted  access  to 
shipyard  records.  I contacted  Defense  Secretary  Harold  Brown  and 


1212 


Secretary  Claytor  by  telephone  on  February  23  to  urge  that  CDC 
be  given  Navy  cooperation  in  its  investigation. 

On  Friday,  Secretary  Claytor  wrote  me  and  Secretary  Califano.  I 
have  sent  copies  of  the  letters  to  Chairman  Rogers  for  distribution 
to  the  subcommittee,  and  I ask  unanimous  consent  they  be  made  a 
part  of  the  record  at  this  i>oint. 

Mr.  Rogers.  Without  objection,  it  is  so  ordered. 

[The  letters  referred  to  follow:] 
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DEPARTMENT  OF  THE  NAVY 
OFFICE  OF  THE  SECRETAR  Y 
WASHINGTON.  O-  C.  20350 

February  24,  1978 


The  Honorable  Thomas  J.  McIntyre 
Russell  Senate  Office  Building 
Room  105 

Washington,  D.C.  20510 
Dear  Senator  McIntyre: 

I am  in  receipt  of  your  letter  of  February  21,  1978, 
which  discusses  a study  of  health  histories  of  past  and 
present  shipyard  workers. 

I am  enclosing  a copy  of  a letter  I have  addressed 
to  Health,  Education  and  Welfare  Secretary  Joseph  A.  Califano, 
in  which  I have  offered  Navy  cooperation  in  the  efforts 
of  his  agency  in  the  study  of  Portsmouth  Naval  Shipyard. 

The  Navy  will  keep  you  informed  of  the  progress  of 
the  study  which  will  be  conducted  by  an  independent  agency 
through  the  Department  of  Energy. 


Sincerely, 


W.  Grahara  Claytor,  Jr. 
Secretary  of  the  Navy 
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DEPARTMENT  OF  THE  NAVY 
OFFICE  OF  THE  SECRETARY 
WASHINGTON,  D.  C.  20350 

February  24,  1978 


The  Honorable  Joseph  A.  Califano 
Secretary  of  Health,  Education  and  Welfare 
200  Independence  Avenue,  S.W. 

Washington,  D.C.  20201 

Dear  Mr.  Secretary: 

I am  in  receipt  of  a copy  of  a letter  addressed  to 
you  by  Senator  Thomas  J.  McIntyre,  dated  February  21,  1978, 
which  discusses  a study  to  be  accomplished  at  Portsmouth 
Naval  Shipyard  by  the  Center  for  Disease  Control. 

The  Navy  has,  since  December  1977,  been  negotiating 
with  the  Department  of  Energy  to  have  initiated  a study  by 
a competent  and  independent  agency  of  records  of  Portsmouth 
Naval  Shipyard  workers.  I anticipate  that  these  arrangements 
will  be  finalized  shortly. 

The  Navy  will  cooperate  with  CDC  by  providing  to  them 
the  same  records  at  Portsmouth  as  are  provided  to  the  inde- 
pendent agency  selected.  I would  suggest  that  your  efforts 
in  this  regard  await  commencement  of  activities  at  Portsmouth 
by  that  agency  in  interests  of  avoiding  duplication  or 
confusion.  I would  further  request  that  you  provide  me  with 
the  name  of  an  individual  who  can  serve  as  the  contact  point 
with  the  selected  agency. 

Sincerely, 

a). 

W.  Graham  Clay tor,  Jr. 

Secretary  of  the  Navy 
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Senator  McIntyre.  It  is  encouraging  that  Secretary  Claytor  has 
agreed  at  last  to  cooperate.  But  I would  like  to  point  out  to  the 
subcommittee — and  for  the  benefit  of  CDC  Director  William 
Foege — that  the  agreement  to  cooperate  is  quite  limited. 

The  subcommittee  will  note  that  Secretly  Claytor  stated  that 
the  Navy  will  cooperate  by  providing  to  CDC  the  same  records  at 
Portsmouth  as  are  provided  to  the  independent  agency  selected  by 
the  Department  of  Energy  to  do  its  study. 

Secretary  Claytor  further  said  that: 

I would  suggest  that  your  efforts  in  this  regard  await  commencement  of  activities 
at  Portsmouth  by  that  agency  in  the  interests  of  avoiding  duplication  or  confusion. 

I am  concerned,  Mr.  Chairman  and  members  of  the  subcommit- 
tee, about  this  restriction;  not  only  will  it  result  in  unnecessary 
delay,  but  also  because  it  will  not  result  in  a truly  independent 
study  if  the  CDC  is  limited  to  records  provided  to  the  Department 
of  Energy. 

So,  I am  sure  the  subcommittee  will  want  to  question  the  Penta- 
gon witnesses  carefully  about  these  restrictions.  I am  told  the  CDC 
team  has  full  security  clearances,  and  that  it  is  ready  to  begin  its 
work.  In  addition  Secretary  Califano  has  asked  for  a progress 
report  by  March  3. 

In  Conclusion,  Mr.  Chairman,  I feel  I must  warn  the  subcommit- 
tee that  there  are  growing  suspicions  the  Pentagon  is  trying  to 
stonewall  efforts  by  CDC  to  determine  if  there  is  a problem  at  the 
shipyards. 

My  New  Hampshire  colleague— who  will  testify  later— John 
Durkin,  has  even  written  President  Carter  to  ask  appointment  of 
scientific  and  medical  experts  to  monitor,  coordinate  and  review 
the  CDC’8  investigation. 

In  this  climate  of  suspicion  and  distrust  the  Pentagon  has  a clear 
obligation  to  cooperate,  to  stop  obstructing  the  CDC  and  to  start 
being  candid  with  shipyard  workers,  the  Congress,  and  the  Ameri- 
can people. 

We  must  have  a no-holds  barred  investigation  to  assure  past  and 
present  nuclear  shipyard  workers  that  this  Government  will  not 
shrink  from  its  responsibility  to  their  health  and  safety. 

I know  I speak  for  the  workers  themselves  when  I thank  the 
subcommittee  for  its  assistance.  The  workers  are  dedicated  profes- 
sionals. They  are  not  panicked  by  the  reports  of  a health  problem. 
They  and  their  families  simply  want  to  know  that  every  effort  is 
being  made  to  assure  they  work  in  a healthy  and  a safe  environ- 
ment. 

Thank  you  very  much,  Mr.  Chairman,  and  members  of  the  com- 
mittee. 

Mr.  Rogers.  Thank  you,  Senator  McIntyre,  for  a very  helpful 
statement,  laying  the  foundation  for  the  points  that  need  to  be 
gone  into  by  this  subcommittee.  I assure  you,  this  committee  will 
follow  up  carefully  some  of  the  suggestions  you  have  made,  with 
other  witnesses. 

We,  too,  have  seen  this  pattern  develop  elsewhere,  and  I think 
your  fears  are  justified  by  what  has  happened  to  date.  So,  we  will 
go  into  this  matter  thoroughly  and  will  be  glad  to  keep  in  touch 
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with  you  and  receive  any  information  and  suggestions  you  think 
would  be  helpful. 

Senator  McIntyre.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Are  there  any  questions? 

Senator  Hathaway.  Well,  Mr.  Chairman,  I wanted  to  commend 
Senator  McIntyre  for  his  efforts  in  this  regard.  Let  me  ask  you  one 
question,  Senator,  would  you  conclude  from  what  you  have  found 
so  far  that  we  ought  to  have  an  independent  study,  independent 
even  of  the  CDC,  contracted  out  to  a nongovernmental  agency? 

Senator  McIntyre.  Senator,  if  I understand  your  question,  I am 
very  proud  of  the  Portsmouth  Shipyard,  as  you  are.  I am  proud  of 
the  whole  experience  I have  had  with  it  up  there.  I want  in  every 
way  to  make  sure  that  nothing  is  wrong,  but  we  have  this  suspi- 
cion, this  presumption — and  I believe  it  is  the  obligation  of  our 
Government,  Senator,  to  take  care  of  this.  I would  think  that  we 
have  the  capability,  as  I said,  not  to  shrink  from  whatever  we  do 
find;  to  correct  any  mistakes  we  have  been  making,  if  we  have  been 
making  any  mistakes.  I think  it  is  very  iffy,  whether  we  have,  or 
not.  But  the  shipyard  workers  have  to  have  that  assurance.  I would 
wonder  if  I was  working  there,  and  I am  sure  you  would  wonder, 
too. 

Senator  Hathaway.  Thank  you. 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Was  Portsmouth  the  first  site  for  refitting  nuclear  subs? 

Senator  McIntyre.  Was  the  first 

Mr.  Carter.  The  first  site? 

Senator  McIntyre.  Well,  we  started,  I think,  in  refitting  as  early 
as  1959,  1958-59.  As  a matter  of  fact,  that  is  what  we  do  today 
exclusively.  We  no  longer  at  Portsmouth  build  new  ships,  we  are, 
we  think,  one  great  repair  overhaul  yard  with  a great  record. 

Mr.  Carter.  I think  you  have  a great  shipyard,  too.  Portsmouth 
was  where  our  first  nuclear  ship,  the  Nautilus,  was  refitted.  Is  that 
not  true? 

Senator  McIntyre.  That  is  correct. 

Mr.  Carter.  Was  there  an  accident  reported  relative  to  the  refit- 
ting of  the  Nautilus? 

Senator  McIntyre.  There  are  reports  that  an  accident  of  some 
form  took  place,  and  subsequent  witnesses  will  be  able  to  clarify 
that.  Whether  any  official  record  was  made  of  it,  or  just  how  severe 
that  accident  was,  I cannot  answer  authoritatively  but  there  are 
press  reports  of  a slip  of  some  kind. 

Mr.  Carter.  According  to  the  article  I read,  sir,  six  men  were 
sprayed  by  water  which  came  from  a broken  hose  near  the  reactor, 
and  four  of  those  six  are  now  dead  of  cancer— two  or  three  of 
leukemia. 

I want  to  thank  you  for  your  leadership  in  this  investigation,  sir, 
and  I certainly  think  that  the  Center  for  Disease  Control  in  At- 
lanta is  capable  of  doing  this  study.  It  is  an  independent  group,  as 
we  know. 

Mr.  Markey.  Mr.  Chairman? 

Mr.  Rogers.  Mr.  Markey. 

Mr.  Markey.  Senator,  you  ought  to  be  commended  for  your 
longstanding  interest  in  this  problem.  What  I am  wondering  is, 
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whether  or  not  in  your  correspondence  with  the  Department  of 
Energy  or  with  the  Navy — which  has  been  going  on  for  some 
time — whether  they  ever  offered  to  share  their  studies  with  you 
and  your  office  for  your  own  analysis  and  determination  as  to  the 
situation  which  does  exist  at  the  shipyard.  Have  they  ever  forward- 
ed those  to  you? 

Senator  McIntyre.  Well,  I have  no  recollection  of  any  corre- 
spondence. I do  not  know  if  we  would  have  insisted  upon  sharing 
the  report  itself,  except  the  conclusions.  I am  certain  that  they 
would.  The  Navy  has  always  cooperated  200  percent  with  Tom 
McIntyre.  But  they  do  get  their  back  up.  I know.  I know  from  my 
work  in  conference  with  your  distinguished  colleagues,  the  confer- 
ence with  the  members  of  the  House  Armed  Services  Committee 
that  when  we  are  talking  about  the  General  Accounting  Office 
maybe  taking  a look  at  something,  why,  the  backs  of  men  like 
Mendel  Rivers— now  departed — or  my  friend  Congress  Hubert 
would  bristle.  But  I have  always  found  the  Navy  to  be  cooperative. 
In  this  particular  case  I do  not  know  whether  we  asked  to  share 
the  indicia.  I would  have  hoped  and  I know  that  we  would  have 
gotten  the  conclusions,  or  the  result  of  any  study  they  undertook. 

Mr.  Markey.  Thank  you,  sir. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  No  questions,  Mr.  Chairman. 

Mr.  Rogers.  Senator,  thank  you  so  much.  The  committee  will 
keep  in  touch  with  you. 

Senator  McIntyre.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you  for  your  presence. 

We  are  pleased  to  nave  another  colleague  from  the  Senate,  the 
distinguished  Senator  from  New  Hampshire,  Hon.  John  A.  Durkin. 

Senator  Durkin,  we  welcome  you  to  the  committee,  we  know  of 
your  strong  interest  in  thiB  matter,  and  the  subcommittee  is  very 
anxious  to  nave  you  give  us  your  thinking  and  any  suggestions  that 
you  may  have  as  to  what  needs  to  be  done.  We  welcome  you. 

STATEMENT  OF  HON.  JOHN  A.  DURKIN,  A U.S.  SENATOR  FROM 
THE  STATE  OF  NEW  HAMPSHIRE 

Senator  Durkin.  Thank  you,  Mr.  Chairman,  I do  appreciate  the 
opportunity  to  testify  before  you  and  Senator  Hathaway,  and  the 
members  of  your  committee.  The  issues  we  have  to  consider  are  of 
great  importance  to  the  Nation.  I think  we  all  realize  nuclear 
submarines  are  essential  to  our  national  security,  and  so  are  facili- 
ties to  outfit  and  repair  them.  But  while,  especially  in  light  of 
SALT  II,  the  discussions  surrounding  SALT  II  with  the  question  of 
whether  our  land-based  missiles  may  become  more  vulnerable  to 
the  bigger  and  more  accurate  Russian  missiles. 

But,  while  there  is  no  question  that  these  facilities  are  needed, 
neither  can  there  be  any  Question  that  the  workers  have  the  right 
to  know  the  risks  involved,  and  to  be  protected  from  them  to  the 
maximum  extent  possible. 

This  issue  has  arisen,  as  you  know,  in  connection  with  the  Ports- 
mouth Naval  Shipyard.  But  let  there  be  no  question,  this  is  a 
national  problem.  There  are  nine  yards  across  the  country,  and  a 
great  number  of  congressional  districts,  and  a great  number  of 
Senators  concerned  with  this  problem. 
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These  submarines  are  also  worked  on,  as  you  know,  at  eight 
other  locations,  and  what  is  a problem  at  Portsmouth  is  almost 
certainly  a problem  at  the  other  sites  as  well.  Those  are  the  naval 
shipyards  at  Norfolk,  Puget  Sound,  Charleston,  S.C.,  Mare  Island, 
Pearl  Harbor,  private  yards  at  Groton,  Newport  News,  and  Pasco- 
goula,  Miss. 

I am  pleased  that  the  Center  for  Disease  Control  has  decided  to 
investigate  the  possibility  that  low-level  radiation  has  led  to  a 
disturbing  increase  in  the  number  of  deaths  from  cancer.. 

My  distinguished  colleague  from  New  Hampshire,  Tom  McIn- 
tyre, I think  deserves  our  praise  for  his  efforts  to  begin  this  investi- 
gation. He,  Senator  Hathaway,  and  Representative  D’ Amours  have 
all  done  an  excellent  iob  in  responding  to  this  very  real  problem. 

But  it  is  essential  that  the  Center  for  Disease  Control  have  the 
cooperation  and  all  the  cooperation  it  needs  for  this  study.  The 
Navy  and  the  Department  of  Energy  should  provide  whatever  rec- 
ords the  CDC  believes  it  needs,  and  should  be  called  upon  to  do  so 
immediately. 

We  have  had  disquieting  allegations  coming  out  of  the  Boston 
situation  that  the  CDC-has  been  rebuffed.  I am  pleased  that  Secre- 
tary of  the  Navy  Claytor  has  said  that  they  will  cooperate,  but  I 
have  some  concerns  with  the  tenor,  the  text  of  this  letter  I will 
touch  upon  in  a minute  or  so. 

The  CDC,  as  the  agency  with  the  most  experience  in  studying 
health  threats,  is  clearly  the  most  appropriate  agency  to  carry  out 
the  investigation.  But  it  is  a part  of  the  Government,  and  that  fact 
has  led  to  suspicion  among  many  of  the  workers  at  the  Portsmouth 
Naval  Shipyard,  with  whom  Senator  Hathaway  and  I met  just  last 
Friday. 

Over  the  weekend  I wrote  to  President  Carter,  pointing  out  the 
concerns  of  the  workers  and  urging  him  to  appoint  a blue-ribbon 
panel — and  I stress — of  independent  scientific  and  medical  experts 
to  monitor  and  review  the  work  of  the  CDC.  To  coordinate,  to 
review  and  monitor,  and  to  make  recommendations.  I include  a 
copy  of  this  letter  with  my  statement  and  ask  it  be  printed  in  the 
record.  [See  p.  1221.] 

Mr.  Rogers.  Without  objection,  it  is  so  orderd. 

Senator  Durkin.  I suggested  to  the  President  three  experts 
whose  work  I have  favorably  noted  as  a member  of  the  Senate 
Energy  Committee,  although  I am  sure  there  are  others.  Those 
were  Dr.  Karl  Z.  Morgan,  the  Neely  professor  at  the  School  of 
Nuclear  Engineering  at  Georgia  Tech,  and  a pioneer  in  health 
physics;  Dr.  Irwin  Bross  of  the  Roswell  Park  Memorial  Institute  in 
Buffalo,  who  has  analyzed  similar  date  in  the  past;  and  Dr.  Thomas 
Mancuso,  a research  professor  at  the  Graduate  School  of  Public 
Health  at  the  University  of  Pittsburgh,  who  has  worked  extensive- 
ly on  radiation  effects  on  Government  employees. 

The  concerns  of  the  workers  can  be  easily  understood  when  the 
history  of  government  and  research  into  low-level  radiation  is  con- 
sidered. 

Although  questions  about  the  effect  of  low-level  radiation  on 
workers  in  nuclear  shipyards  are  relatively  new,  the  possible  harm- 
ful effects  on  other  Government  workers  have  been  suspected  for 
several  years. 
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The  Department  of  Energy,  which  should  be  in  the  forefront  of 
efforts  to  ascertain  whether  low-level  radiation  poses  a danger  to 
health,  has  unfortunately  failed  to  pursue  the  information. 

On  at  least  two  occasions,  officials  of  the  Department  of  Energy 
took  actions  which  suggested  a desire  to  suppress  the  needed  re- 
search. I wrote  to  Secretary  Schlesinger  a month  ago,  giving  details 
of  the  cases  and  asking  him  to  begin  an  investigation  of  his  own 
Department’s  actions.  He  has  not  responded  to  the  letter;  and  I ask 
that  a copy  of  that  letter  be  included  as  well.  [See  p.  1224.} 

Mr.  Rogers.  Without  objection,  so  ordered. 

Senator  Durkin.  This  history  raises  serious  questions  about  the 
impartiality  of  the  Department  of  Energy.  While  they  should  be 
called  upon  to  provide  whatever  information  they  have,  the  Depart- 
ment of  Energy  officials  should  not— and  I stress,  should  not  play  a 
role  in  conducting  the  investigation  and  monitoring  the  material, 
and  making  the  recommendations. 

I hope  the  President  will  act  (prickly  to  appoint  a blue-ribbon 
panel  to  monitor  the  CDC  investigation.  Because  of  the  question- 
able previous  actions  of  the  Department  of  Energy  officials,  I have, 
as  I said,  urged  that  they  not  be  allowed  to  play  a role  in  the 
selection  of  the  panel  as  well.  I think  that  is  very  important. 

From  the  letter  that  I added  to  the  statement  you  can  see  what 
has  happened  with  respect  to  the  tristate  leukemia  survey  which 
was  conducted  by  Dr.  Thomas  Mancuso.  For  some  reason  or  other 
DOE  cut  off  his  funds.  The  experience  of  Sister  Rosalie  Bertell  also 
adds  to  my  dismay.  Dr.  Bertell’s  funding  was  recently  cut  off  by 
the  National  Cancer  Institute  of  HEW. 

I think  the  actions  of  the  Department  of  Energy  should  be  the 
subject  of  a separate  investigation,  and  I hope  that  will  proceed  as 
well.  But  I cannot  stress  strongly  enough  that  the  Department  of 
Energy  should  not  be  able  to  dominate  this  study. 

I am  concerned  with  Secretary  Claytor’s  letter  where  he  says  he 
will  give  to  the  CDC  the  same  information  that  he  will  give  to  the 
independent  study.  Senator  Hathaway  and  I were  at  the  shipyard 
on  Friday.  The  shipyard  commander  rather  surprisingly  agreed 
that  his  recommendation  would  be  an  independent  study,  but  then 
offered  that  the  independent  study  be  done  by  people  recommended 
by  the  Department  of  Energy. 

We  have  heard  disquieting  rumors  that  the  Department  of 
Energy  would  be  tempted  to  use  the  same  heavy  hand  it  did  with 
Dr.  Mancuso  and  Sister  Bertell;  and  as  I say,  I cannot  stress 
strongly  enough  the  Department  of  Energy  should  not  be  able  to 
dominate,  ana  we  should  not  have  bureaucrats  investigating  bu- 
reaucrats; we  should  not  have  politicians  investigating  politicians. 
What  we  need  is  an  independent  scientific  medical  and  expert 
panel  that  will  conduct,  as  my  colleague  Senator  McIntyre  said,  a 
no-holds-barred  investigation  and  get  these  answers  just  as  soon  as 
is  possible. 

1 might  add  that  Senator  Hollings  and  Senator  Inouye  have  also 
written  the  President,  asking  him  to  appoint  such  a blue-ribbon 
panel.  I have  talked  to  most  of  the  other  Senators  involved  in  those 
States,  I sent  them  a copy  of  the  letter  I sent  to  the  President;  and 
I suspect  it  will  have  many  more  Senators  joining  in  the  request  to 
the  President. 
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But,  I think  this  is  important,  if  the  President  chooses  not  to 
establish  such  a panel,  I think  it  is  incumbent  upon  this  commit- 
tee, it  is  incumbent  upon  the  Congress,  it  is  incumbent  upon  the 
House  and  Senate— and  I will  propose  legislation  to  establish  such 
a group,  requiring  to  review  all  the  evidence,  determine  what  the 
health  dangers  are  of  low-level  radiation. 

Mr.  Chairman,  I do  not  think  we  can  do  anything  less  than  meet 
our  responsibilities,  meet  our  oath  of  office.  I think  the  CDC  is 
particularly  adapted  to  conduct  investigations,  but  I think  it  is 
absoultely  essential  that  there  be  that  panel  of  independent  scien- 
tific and  medical  experts  to  monitor,  to  coordinate,  to  review,  and 
make  the  recommendation,  so  that  we  can— if  steps  have  to  be 
taken — we  can  take  those  steps  based  on  scientific  fact  and  not  on 
a political  consideration  or  political  rhetoric.  I am  concerned,  as  I 
said,  that  the  Navy  seems  to  want  the  Department  of  Energy 
bureaucrats  to  investigate  them.  As  I say,  we  do  not  want  bureau- 
crats investigating  bureaucrats,  it  has  to  be  a scientific  panel. 

Thank  you,  Mr.  Chairman. 

[Testimony  resumes  on  p.  1229.] 

[The  attachments  to  Senator  Durkin’s  prepared  statement 
follow:] 
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commit  ire  on 

1NI.MUY  ANO  NATURAL  HI  SOUKLH 
WASHIN610N  DC.  >o*io 

February  25,  1978 

President  Jimmy  Carter 
The  While  Mouse 
Washington,  D.C.  20500 

Dear  Mr.  President: 

Thousands  of  workers  repair  and  overhaul  nuclear 
boats  at  nine  facilities  around  the  country.  This  work 
must  be  carried  out  because  the  nuclear  Navy  is  a vital 
part  of  our  national  defense,  one  that  will  become  even 
more  important  in  light  of  SALT  II. 

For  several  years  there  have  been  disquieting 
allegations  that  the  workers  at  those  facilities  were  exposed 
to  an  increased  cancer  risk,  despite  official  assurances 
that  the  workers*  exposure  to  radiation  was  well  within 
safe  limits. 

This  has  become  a major  concern  to  workers  at  the 
Portsmouth  Naval  Shipyard  following  publication  of  a report 
in  the  Boston  Sunday  Globe  by  the  newspaper's  Pulitzer 
Pri ze- winning*  Spotl igKt  Team.  A copy  of  the  Globe  article  is 
enclosed. 

The  Globe,  operating  with  admittedly  incomplete 
records,  cone  luded~~t  hat  exposure  to  low-level  radiation, 

.even  in  small  amounts,  leads  to  an  alarmingly  high  incidence 
of  cancer  and  leukemia.  It  found  that  while  only  18  percent  * 
of  the  general  population  dies  of  cancer,  38.4  percent  of. 
the  Portsmouth  workers  who  work  on  nuclear  boats  die  of  the* 
di scase . 


This  has  been  a concern  of  mine  for  some  time.  Last 
month  I wrote  to  Secretary  Schlesinger  expressing  my  strong 
concern  that  the  Department  of  Energy  appeared  to  have 
played  an  inappropriate  role -in  stifling  two  research 
projects,  perhaps  because  the  researchers  thought  the 
evidence  indicated  a positive  relationship  between  exposure 
to  low-level  radiation  and  cancer-. 

I am  enclosing  a copy  of  that  letter  for  your 
perusal.  Secretary  Schlesinger  has  not  yet  responded  to 
it. 
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A complete  independent  study  of  the  hazards  of 
working  at  the  facilities  where  nuclear  boats  are  repaired 
is  clearly  required.  This  is  a national  problem,  and  that 
is  why  I am  seeking  your  personal  involvement. 

Such  a study  should  carefully  examine  the  health 
records  of  those  who  have  worked  at  nuclear  shipyards, 
not  just  at  Portsmouth  but  at  the  other  eight  yards  -- 
the  Naval  yards  at  Norfolk,  Puget  Sound,  Charleston,  Mare 
Island  and  Pearl  Harbor,  and  the  private  shipyards  at 
Groton,  Conn.,  Newport  News,  Va . and  Pascagoula,  Miss. 

The  study  should  attempt  to  learn  whether  there  is  a higher 
incidence  of  cancer  among  such  workers  and,  if  so,  what 
action  is  needed  to  correct  the  situation. 

There  can  be  no  question  that  facilities  to  outfit 
and  repair  nuclear  boats  are  necessary  for  our  national 
defense,  but  neither  can  there  be  any  question  that  the  workers 
have  a right  to  know  the  risks  involved  and  to  be  protected 
to  the  maximum  extent  possible. 

Senator  Hathaway  and  I met  with  representatives 
of  many  of  the  workers  and  the  shipyard  commander  at  the 
Portsmouth  Naval  Shipyard  Friday. 

The  workers  asked  that  a blue  ribbon  panel  of 
independent  scientific  and  medical  experts  bo  appointed 
to  assure  the  integrity  of  such  a study.  I agree  a totally 
independent  study  is  necessary.  The  previous  actions  of  the 
Department  of  Energy,  which  are  certainly  open  to  question, 
indicate  it  should  not  be  involved  in  the  selection  of  the 
expert  s . 


I therefore  urge  you  to  personally  appoint  a 
group  of  independent  scientific  and  medical  experts  to 
monitor,  coordinate  and  review  the  work  of  the  Center  for 
Disease  Control,  which  has  already  begun  a preliminary 
investigation.  The  panel  of  cxpei ts  should  see  that  all 
questions  arc  thoroughly  reviewed  and  adequately  answered. 

There  are  several  experts  whose  work  I have  favorably 
noted  as  a member  of  the  Energy  Committee,  and  who  I con  mend 
for  your  consideration. 
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These  include  Dr.  Karl  Z.  Morgan*  the  Neely 
Professor  at  the  School  of  Nuclear  Eng  i r.eer  i ng  at  the 
Georgia  Institute  of  Technology  and  a pioneer  in  health 
physics;  Dr.  Irwin  Rross  of  the  Roswell  Park  Memorial 
Institute  in  Buffalo,  N.Y.,  who  has  analyzed  similar 
data  in  the  past;  and  Dr.  Thorr.as  Mancuso,  a research 
piofessor  at  the  Graduate  School  of  Public  Health  at  the 
University  of  Pittsburgh  who  has  worked  extensively  on 
radiation  effects  on  government  employes. 

I respectfully  urge  you  to  appoint  as  soon  as 
possible  such  a panel  of  indo[»?ndent  scientific  and  medical 
experts,  so  the  study  can  be  conducted  as  expeditiously  as 
possible,  and  direct  the  Department  of  Defense  and  the 
Department  of  the  Navy  to  cooperate  fully  with  the  Ct)C  and 
the  panel  of  export  s. 


JAD/fn 

Enclosures 


38-191  U - 79  - 78 
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• <>’’»- 1 I i • r i .k* 

r <.r  «.y  a >•  rj  r.  . rtjr.  *.i_  n l *.ou><Ci  * 

or.  ?ciio 

J.'unKi  l y ? 1 , 19/8 


Yho  Ucnui  o!)1r  .J»-irn  >s  R.  Srhlesinger 
n-l.uy 

Depailmant  of  Kn«\ujy 
VI ic  While  House 
W.v.Mnyl  on,  D.C.  70500 

D<  a r Hr.  5i*ciPl.uy: 

T ,ur»  drrrply  concerned  l hat  actions  by  your 
derailment  appear  lo  have  bad  the  effect  of  discouraging 
icseaich  into  the  health  effects  of  low-level  radiation. 

I hope  you  will  commence  a pioinpfc  investigation  into  the 
i ole  of  your  department  in  -apparent  ef  foils  lo  terminate 
funding  for  scientists  whose  work  has  indicated  such  ■ 
radiation  could  he  a cause  of  cancer. 

The  Tri  State  Leukemia  survey,  which  covered  persons 
in  Me w York,  Minnesota  and  Maryland,  and  research  conducted 
by  Dr.  Thomas  Maneuso  at  the  University  of  Pittsburgh,  hfive 
indicated  that  cancer  may  be  caused  by  exposure  to  low-level 
i ad i at  ion . 

This  research  is  of  major  importance  to  the  count iy, 
because  many  workers,  both  in  Kew  Hampshire  and  in  other  paits 
of  the  country,  are  exposed  to  such  radiation  at  their  jobs. 

I am  sure  you  will  agree  that  this  vital  research  must  be 
promoted  and  encouraged. 

Yet  your  department  has  taken  actions  which  suggest 
a desiie  lo  suppress  this  research  because  it  raises  serious 
guest  ions  about  government  standards  for  exposure  to  low 
level  radiation. 

Dr.  Mancuso’s  work, ."A  Study  of  the  Lifetime  Health 
and  Mortality  Experience  of  ERDA  Contractors,"  has  been 
conducted  since  1964  with  financial  support  from  the  Atomic 
Energy  Coimnission  and  the  Energy  Research  and  Development 
Administration.  . This  is  an  important  project  because  the 
large  data  base,  140,000  workers,  and  the  time  span  of  more 
than  30  years  allows  the  discovery  of  cancers  which  take  many 
years  to  develop. 
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5*t?  h.is  funml  .in  niii->j;i  .;i  cd  inci  o.ir.o  in  l Ini  nuibt-r 
of  « .ill*  II*  ‘ -.f-.f  *;  « • 'nf*»n  g v:  oiVi'i  s(  i ndi  ■ l i ng  low-lrvel  radiation  ■ 
c.-.n  c.juce  ivi,n;t,r1 

Yet,  DOB  has  ml.  o(  f Ins  funds,  giving  coiif  1 \ci  5 ng 
t<  .*■  nir;  f«>r  doing  so.  At.  one  noi  nl  lire  decision  v.is  at  l i 
to  his  ” i in>.ii  nr  nt  cr-t  in  ,;.i  a 1 l hough  m.'i  l lir-c  he  nor  the 

i:iil  vcr  si  I y of  Pill*buigh  Vmw  of  .»ny  i t-l  i i is.irnf  pi. ms. 

Vlit?  experience  of  Sister  Fos.il  in  Bert  ell,  Ph.D., 
adds  to  iny  tlisrnuy  by  suggesting  a pal  lorn  of  DOB  interference 
with  these  essrnt  ial  i ndepr  ndont  studies.  Dr,  Bert  ell,  using 
n.jta  f i » .in  the  Tii  -Stale  Soivny,  o)nchnir<1  in  publish  oil 
oh’ssional  papers  that  exposure  to  low  love  1 radiation 
.ippeois  l.o  incir.iso  the  incidence  of  leukemia. 

Dr.  Qoilell*s  funding  was  recently  cut  off  by  the 
*?.»lional  C. nicer  Institute  after  unsigned  critiques  of  her 
work  vein  ci  i «ul  at  ed,  .q  parent ly  by  Dr.  J.imes  bivormun,  the 
acting  assistant  sociot.ny  for' env  i i omerit  at  DOB.  Dr. 

I.ivfMm.in  did  not  see  fit  to  send  copies  of  the  critiques  to 
Dr.  Berloll,  although  they  challenge  her  piofessional 
coinpotmco . 


Dr.  biveunan  was  also  the  official  who  relied  on  the 
phanlo:n  retirement  plans  of  Dr.  Mancuso  to  stop  his  research, 
a fact  which  raises  questions  about  his  commitment  to  learning 
the  true  dangers  of  low-level  radiation. 


I urge  you  to  iiunediately  begin  an  investigation  of 
the  lole  of  DOB  officials,  both  in  efforts  to  discredit  Dr. 

Bet  toll  and  in  canceling  the  funding,  for  Dr.  Moncuso's  research. 

I believe  the  DOE  and  other,  government  agencies  should 
be  stepping  up  their  funding  of  this  important  research  into 
a problem  that  may  affect  millions  of  Americans,  not  trying- 
to  block  inquiries  into  this-  important  area  about  which'  we  know 
far  too  1 i ttle. 

The  basic  need' to  ensure  complete  scientific  freedom-, 
as  well  as  the  requirement  that  workers  know  of  the  dangers, 
they  face  in  dealing  with  low-level  radiation,  require  nothing 
less  than  your-  prompt-  attention  to  this;  matter. 


Sincere  iy.. 


John  A.  Durkin 


JAD/fnW. 
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The  danger  of  radiation 
at  the  Portsmouth  shipyard 


N-sub  workers 
run  risk  of  cancer 

The  Portsmouth  Naval  Shipyard, 
which  ha*  brought  pndr  and  a measure 
of  prosperity  to  northern  New  England 
since  1800,  now  may  be  harboring  a 
nuclear-age  health  harard 

A study  by  The  Globe  Spotlight 
Team,  conducted  with  medical  experts, 
has  found  an  alarming  tale  of  cancer 
deaths  among  shipyard  workers  * hose 
jobs  brought  them  into  the  radiation 
fu«d  of  nuclear  tuhmarme  reactors 

The  Globe 
survey— the  first 
of  us  kind  done 
on  the  Navy's  ci- 
vilian nuclear 
workers-  -found 
that  employees 
exposed  to  radia- 
tion have  a can- 
cer death  rate  of 
more  than  twice  the  national  average 
ani  nearly  BO  portent  higher  than  the 
rate  for  other  shipyard  workers  who 
did  no  nuclear  work 

About  one  out  of  every  four  of  the 
> aid's  20.000  civilian  workers  has  been 
involvid  in  the  overhaul  and  repair  of 
nucUar  suomarines  since  that  kind  of 
Work  first  began  at  the  yard  in  1959. 

White  the  shipyard  is  a showcase  for 
the  Navy's  submarine  fleet  and  a \ ital 
ic-g  m the  region’s  economy,  it  also  is 
becoming  a focal  point  in  a rapidly  ex- 
panding national  debate  over  the  dan- 
ger to  industrial  workers  from  expo- 
sure to  radiation. 

At  I he  yard,  nuclear  workers  do 
tasks,  fiom  welding  to  painting,  that 
expose  them  to  limited,  regular 
amounts  of  radiation  and  radioactive 
material  in  the  air  that  .is  stirred  up 
while  they  work  around  uranium- 
powered  submarine  reactors. 

The  radiation  health  issue  is 'being  * 
aired  currently  in  , Congress  before  • 
House  subcommittee  examining  the 
adequacy  of  existing  safety  procedure* 
for  protecting  public  and  private  em- 
ployers who  work  with  radioactive 
materials. ' 

The  Navy,  which  has  turned  down 
Globe  requests  for  information  about 
radiation  effects  on  its  employees,  con- 
tends that  its  exposure  limit*  are  safe 
and  that  no  employee  has  ever  died  or  1 
had  health  problems  due  to  low-level 
doses  of  radiation. 

Despite  The  Globe  findings  and 


some  recent  scientific  studies,  the  Navy 
insists  the  danger  to  nuclear  workers  is 
so  slight  that  it  is  less  than  the  risk 
"regularly  accepted  in  norma)  Industrie 
al  work  *’ 

Although  the  Navy  stressed  it  use* 

* radiation  standards  deemed  safe  by  the 
federal  government,  it  affirmed  it  nev- 
er studied  the  disputed  issue  of  the  long 
range  effects  of  constant,  low-level  ex- 
posure on  ihe  health  cf  its  workers. 

Last  Friday  the  Navy  suddenly  an- 
nounced it  has  asked  the  US  Dept,  of 
Energy  to  oversee  a study  of  possible 
links  between  radiation  and  cancer 
among  shipyard  workers  Shipyard  of- 
ficials were  unable  to  provide  a reason 
for  the  abrupt  decision  by  the  Navy  to 
initiate  such  a review,  and  were  unable 
to  say  what  role,  if  any,  The  Globe’s  in- 
vestigation played  in  the  decision. 

The  two- month  Globe  study,  con- 
ducted in  cooperation  with  Dr.  Thomas 
Najanan  of  Belmont  and  based  cn  hun- 
dreds of  interviews  w ith  the  families  of 
deceased  men  who  worked  at  the  yard, 
revealed 

—The  cancer  death  rate  for  shipyard 
workers  found  exposed  to  radiation  is 
38  4 percent  while  the  rate  among 
nonexposed  employee*  is  21.7  percent. 
Nationally,  the  cancer  death  rate  foe 
the  general  population  is  about  18  per- 
cent. 

-The  leukemia  death  rate  for  ship- 
yard  employees  who  worked  in  exposed 
areas  is  450  percent  higher  than  the  rate 
for  the  general  population.  While  less 
than  I percent  of  deaths  nationally  are' 
caused  by  leukemia,  4 percent  of  the 
employees  found  exposed  to  radiation 
at  the  yard  have  died  from  the  blood 
disease. 

-Death  by  cancers  of  the  lymph 
glands,  another  major  canrer  category, 
also  w ere  more  prevalent  among  th*  ra- 
diation workers— 125  percent  higher 
than  the  national  rate  and  60  percent 
above  the  rate  for  nonexposed  shipyard 
employees 

—The  high  cancer  death  rate  for 
shipyard' radiation  workers  has  re- 
mained relatively  steady  since  nuclear 
submarine  repair  work  began— despite 
assurances  by  government  and  naval* 
officials  that  safety  precaution*  have 
been  regularly  improved  since  195®.  ** 
The  cancer  death  rate  for  radiation 
workers  has  ranged  from  43  percent  in 
the  early  year*  to  37  percent  for  1976-77. 

SPOTLIGHT,  Page  9 
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The  most  startling  *'»«iMie 
emirged  whin  the  dii  i-axed  nuclear  and  dmi)1^ 
nonmn  1*4'  shipy-rd  vi.ikcrs  were  rath  segregated 
into  grojps  Between  th»-  ages  of  60  69.  nearly  60 
p<  rr  < ni  of  those  woikers  whose  jobs  involved  expo- 
nent to  radiation  dnd  of  t am  t r,  for  riL-nnuiii  jr  w nr*- 
e-rx  ■ r.  the  sunt  -ge  r.nge.  the  i*mtr  death  rati-  was 
26  1 pent  nt 

The-  :u<on,  *e<.ord  ng  to  r id  tal  rot  ai c hers. 
rTl-\  u the  bmg  g- rmmalit-n  pcrioeJ  anyw  hue  from 
B \i  JO  \i^rs  -btUtc-n  the-  exj-ovm-  to  rad  ation  of 
m d Jit  w ;>i  k<rs  .n  the  early  1960$  and  the  <«ul- 

break  of  V.li  r.t  i.niH  sells  in  the  !970s 

The  p»s:bili\y  that  the  iisultx  nt  Tbe  Gh>be*s 
study  .i*t- « rii.mous  is  slight.  at«  orthrg  ta  statistical 
■ \p<  rts  who  have  revnv.ed  ih*  :r»  The  sen  Mists  who 
f.,vi  i varri.nvd  the  data  j>  the  odds  «r*  only  ur.e  in 
IW.uOO  that  the  finding  art  attributable  lo  chance - a 
standard  ihai  is  I. viler  tlan  what  is  gent  rally  atiepl- 
able  iti  scientific  research 

Thi  study  x data  was  analyzed  by  Dr  Najanan.  a 
hi  rnaiolopy  fellow  with  the  Veterans  Administration 
Hospital  in  Boston  who  was  first  alerted  to  the  po- 
ll ntul  probli  m of  umir  among  nutUar  workers  last 
Ot  tuber 

Al  that  time.  Dr  N-jaiur.  examined  a retired 
weldi-r  who  had  work  id  with  radiation  at  the  ship- 
yard ai  d who  n»t  ntiored  that  st  me  of  his  ro- workers 
had  dud  at  young  ages  The  reiirvt  was  ia'ir  diag- 
nosed as  having  a form  of  le  ukemia 

The  underpinning  of  The  Globe's  nsiarih  was 
the-  examination  of  100.000  di-ath  etriifuates  m 
Maine.  New  Hampshire  and  Massachusetts  The 
i.arm-sof  1722  deceasid  shipyard  workeis  -nd  the  var- 
ious causes  of  their  deaths  wire  taken  from  reeoids 
dating  back  to  1959 

Gl.iU-  it  porters  were  then  able  to  interview  the 
next  of  kin  oi  592  workers  to  determine  if  the  men 
had  bun  exposed  «u  radiation  at  the  yard,  which  is 
located  in  KiUery.  Maine,  near  the  New  Hampshire 
and  Massachusetts  borders 

The  net  result  was  that  the  c ancer  death  rati*  for 
employees  identified  by  kir.  as  nuilear  workers  was 
found  to  be  36  4 percent,  or  56  of  146  death*  The  fig- 
ures for  ncnnuchar  workers  were  97  cancer  deaths 
out  of  446.  or  21  7 pcici-nl 

Dr  Najamn.  a graduate  of  MIT  and  Harvard 
Medical  School,  and  Prof.  Theodore  Colton  of  Dart- 
mouth Mi-dual  School,  are  preparing  an  in-depth, 
technical  analysis  on  the  Portsmouth  shipyard  work 
force  for  publication  in  a scientific  Journal. 

Dr  Nap-rum  says  the  data  indicates  that  the  can- 
cer ii.vidcnu  art  ■ way  out  of  prupoiiion”  with  medi- 
cally sound  projection  rates  for  any  healthy  working 
group 

He  said  the  research  raises  ‘ho  possibility  that 
the-  nurlcat  workers'  -radiation  badges.*'  which  mea- 
sure exposure  to  invisible  rays,  are  deficient  in  that 
they  offer  no  protection  against  the  radioactive 
-dust*'  that  can  enter  the  body  by  inhalation  or  cuts 
and  bruises  tn  the-  *ktn. 


Dr  Na<«fian  said  that  the  lodging  of  undetected 
“internal  emitters''  in  the  body,  which  continue  tc 
dixiharge  r.td-ft'n.n.  n-uld  be  one  of  the  rc-a‘onr  for 
the  mcrc.i>id  inci.Hc  nc  c of  e-mcer  amung  the  exposed 
shipyard  wurki  rc  m the  <ume  way  it  -ppcais  to  be-  a 
factor  .i nmg  victims  of  «torr-ie  fall-out  who  are 
showered  mile*  ..way  from  the  bomb's  blast. 

After  being  briefed  on  the  study's  findings  and 
methodology,  two  federal  rcecarehers  studying  iaJ:a- 
tion  effe-cts  on  hum-ns  said  the  earner  death  rate 
among  shipyard  workers  should  be  “'exhaustively 
re -e-archid"  by  scientists  and  goe  trnnn  nt  officials 
“'The-  work  appears  to  be  an  excellent  pilot  study 
with  dear,  s-jggi-tive  evidi  nee  that  there  is  definite- 
ly a problcmhcrc."  said  one  of  the-  re:i  archers,  a med- 
ira)  doctor  with  ihr  l* S Food  and  Drug  Administra- 
tion * 

In  contrast,  the  Navy,  after  being  informed  of 
The  Globe's  findings  as  part  of  a written  interview 
wuh  shipyard  eeimm.,ndcr  W D McDonough,  would 
not  commit  itself  to  studying  the  problem  on  its  own 
us-ng  definitive  employee  records  regai  ding  radiation 
exposure 

Capt  McDonough,  who  refused  to  give  a fate-io- 
f.uc  interview,  then  distributed  The  Globe's  data  to 
12  New  England  e congressmen  — an  unauthorized  re- 
}*  jvr  of  n native  findings  that  has  bet  n protested  by 
The  Globe  to  Sc-etetary  of  the  Navy  W Graham  Clay- 
tor  Jr  and  Srcrctafv  nf  Defense  Ha-old  S ^Brown 
Fie-viuusly.  the  Deportment  of  the  Navy  rejected 
Thr  G lobe's  Ffe<d<  m A It  for manor.  'equrst  1o  pro- 
vide ihe  namii  nf  ih.-e'  xbipy-rd  workt-rs  who  have 
been  exposed  to  raJiatinn  since  the  njelrar  *.utma 
rinc  repair  work  started  m 1059  The  information  has 
been  eonpibd  annually  in  su-talkd  ‘ personnel  expo- 
sure" reports. 

The  information  was  withheld  on  the  grounds 
that  it  would  invade  the  privacy  of  ihe  civilian  work- 
e rs  -according  to  Richard  C Bassett,  head  of  the  office 
of  Congressional  and  Public  Affairs  for  the  Navy 
Department 

“‘We  considered  the  misunderstand, ng  among  the 
public  as  lo  the  effects  of  radiation.”  Bassett  sad. 
“and  we  didn't  want  to  expose  any  of  these*  workers 
to  that  misunderstanding 

‘ Why,  sortie*  people  over  ft*el  that  being  exposed 
lo  a small  amount  of  radiation  would  cause  a person 
to  glow  in  the  di-rk,'  Bassett  said  “Now  that  may  be 
an  exaggeration  but  some  pe-ople  do  feel  th^re  is  a 
health  risk  m be:r,g  exposed  to  radiation.” 

In  late  January,  the  Navy  denied  a further  re- 
quest from  The  Globe-  th:.l  the  Nnvy  identify  which  of 
the  1722  workers  whose*  names  were-  taken  from  death 
certificates  by  reporters  wore  exposed  to  radiation— 
information  readily  available  in  Navy  files  This 
would  have  allowed  The  Globe  a means  to  double 
check  the  mi-morn's  of  next  of  kin. 

Both  denials  will  be  appealed  by  The-  Globe  to  the 
Navy’s  Judge  Advocate-  office. 

Radiation  work  bt*gjn  af  the  Navy's  yard  ;n  1959 
with  the  initial  overhauling  of  the  nat!e>n*s  first  nu- 
cle*ar  submarine,  the  USS  Nautilus  Since  then,  an  es- 
timated 3000  to  5000  of  its  c ivilian  workers  have  been 
exposed  to  radiation  and  Portsmouth  shipyard  has 
become  one  of  nine  facilities  used  by  the  Navy  across 
the  country  to  tend  lo  its  fleet  of  150  nuclear  subma- 
rines. 
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A.  . 'i*i>ig  to  N-,v>  rffui^h  the  Vborlirs  for  il.r 
> ‘t  p.rt  v*. * l<?€  1 %.  rr.«ih  iur*s.  r lex  irK-ian  pipe  and 
• h . { f 1 ( i f r » <r«  given  r>o  irurniivt-s.  curb  as  in* 

'*  j iy.  'f  on  Ihf  nwcji  ar  xuhT.ann**  be 

il  r i«rf'jtioii  tninunH  u-ii-iK’d  trt  (kI<  vi  >4ff- 
t\  I irii'<  vfl  t,v  IK' gmi  fniT.'  ni 

Owr  th«  yurt  ihe  Navy  while  msist.rg  that 
i>c  K'-’th  r.-ki  xre  n*  <}jjj  b!c  has  moved  to  r.dur e 
ihf  i ff*xti  of  radixt  on  on  mu  bar  workers 

. r.  l.'jt  mno  *r.'  afi*  r thi  nut  Ir^r  r,  p^,r  * ork 
the  N*vj  frO  « irg  the*  rrmmm  ridatmn  of 
'ho  I.Mo'iJlif’iil  i\  mrm-vion  t<n  Rj,  1 pro 

•'cfon  .ui  L>  -r.  rt  if  an  f ,!f  n,t  annual 
rt«  »»■  to  v»  h't  h • m t<  Morki  r crVd  fx-  cxpoxrd 

i*ir  piM  IS  )(*ri  Ihr  rumU  r of  ra 
'iMiion  vwrkrr*  l«  b«xn  gradually  redmed  from 
-b»Pit  <0  in  1 J <Xr  The  Njv  y vj\t  <r,e  .!,•<  r«  >xe  iv  at 
tr,  a ur.(1r.Ml  tffnr.  )kV 

ibiwn  al  >ng  with  brii.r  lr.in'd  and  iU[eni^ 
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w<-d  *aid  that 
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of  radiation  featured  by  the  nuclear  worker's  film 
badge 

Instead,  the  researcher*  believe,  the  danger  may 
come  from  the  undetected  radioactive  contaminants, 
such  as  dust  and  debris,  found  in  atomic  bomb  fall- 
out and  generated  by  repair  worh  on  nuclear  subma- 
rine real  tors 


The  prevailing  view  has  held  that  since  such  con- 
lammanis  do  not  permeate  the  skin,  they  are  relative- 
ly harmless  to  the  worker. 

However,  as  Dr.  Gerry  Stem  of  the  Center  for 
Disease  Control  notes,  these  contaminants  can  enter  a 
worker’s  body  either  by  being  inhaled  or  through  an 
abrasion  m hii  skin.  “Having  penetrated  the  skin, 
these  rays  stay  inside  the  body  and  continue  lo  emit 
radiation  for  years.  That’s  what  makes  them  so 
dangerous."  Dr  Stein  said. 

Because  of  new  information,  scientific  and  public 
attention  to  the  possible  hasards  of  low-level  radia- 
tion is  increasing,  a prospect  that  heartens  research- 
ers at  the  Atlanta  center.  * 


"Right  now,  we  don’t  know  what  the  long-term 
effect  of  low-level  radiation  is.”  said  Dr.  Stein.  Al- 
though it  was  once  thought  ofherwise,  he  said.  uit 
may  be  that  no  matter  what  amount  of  radiation  you 
are  exposed  to.  your  health  will  be  adversely  affect- 
ed " 
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be  that  the  CDC  is  very  qualified  to  assemble  that.  But  the  other 
aspect  of  that  is  the  evaluation  of  the  whole  range  of  low-level 
radiation  dangers. 

I know  that  the  Academy  of  Sciences  has  had  a group  that  has 
certainly  demonstrated  some  objectivity  in  this  area,  although  they 
have  not  been  picked  up  by  the  establishment  as  such.  The  group  is 
studying  the  biological  effects  of  ionization  and  radiation.  I am 
concerned  that  this  panel,  when  we  get  to  it,  have  the  kind  of 
expertise  that  can  make  a very  solid  scientific  judgment.  I am  not 
so  sure  that  would  happen  if  you  simply  pull  scientists  together 
who  do  not  have  a background  in  this  area. 

Senator  Durkin.  Well,  that  is  why,  as  I said  in  the  letter  to  the 
President  and  the  statement,  I am  sure  there  are  many  people  in 
the  country  that  can  do  that.  I think  the  CDC  is  particularly  well 
equipped  to  gather  the  data.  You  cannot  have  competing  investiga- 
tions, everybody  putting  footprints  in  the  files,  and  pretty  soon  the 
files  are  useless.  I think  the  CDC  is  particularly  well  equipped  to 
conduct  the  investigation. 

But  it  is  a major  problem,  it  has  countrywide  ramifications,  and  I 
think  their  investigatory  work,  their  data-gathering  work  should  be 
monitored,  reviewed,  and  coordinated;  and  the  decisions  come  not 
from  a governmental  agency  or  governmental  bureaucracy,  but  the 
ultimate  recommendations,  the  ultimate  decisions,  come  from  a 

Kanel.  That  is  why  I suggested  Dr.  Morgan.  I do  not  know  Dr. 

lorgan  personally,  but  Dr.  Morgan  has  a fine  record;  he  comes 
from  a fine  State.  And  Dr.  Mancuso  has  a fine  record.  Dr.  Bross 
has  a fine  record,  and  they  all  have  histories  of  work  in  this  field. 
That  is  why  I think  it  is  incumbent  on  the  President  to  address 
this  and  come  up  with  a panel.  I am  not  suggesting  any  particular 
number,  but  come  up  with  a panel  to  meet  your  concerns,  but  yet 
has  the  independent  experts.  If  the  President  does  not,  I think  it  is 
incumbent  upon  Congress  to  do  so. 

Senator  Hathaway.  Let  me  ask  you,  John,  you  would  envision, 
though,  that  the  blue-ribbon  panel  would  go  right  back  to  the 
individual  data  if  it  wanted  to,  it  would  not  be  restricted  to  the 
conclusions  of  the  CDC. 

Senator  Durkin.  Right. 

Senator  Hathaway.  They  could  go  right  back,  look  at  the  rec- 
ords. 

Senator  Durkin.  They  would  monitor,  review,  coordinate,  investi- 
gate to  the  extent  necessary;  No,  I am  not  talking  about  the  board 
of  directors  of  the  Book  of  the  Month  Club,  some  honorary  token 
appointment.  They  would  be  actively  and  expressively  involved. 

Mr.  Walgren.  I would  only  like  to  add,  it  is  the  responsibility  of 
this  committee  to  be  satisfied,  and  perhaps  even  play  a role  in 
selecting  that  body  because  it  has  the  public  welfare  as  its  greatest 
concern.  Now,  I do  believe  the  President  has  the  same,  respon- 
sibility. 

Mr.  Rogers.  Yes. 

Senator  Durkin.  Well,  unfortunately  the  public  does  not  have 
much  confidence  in  us.  I think  that  translates  through  the  bu- 
reaucracy. 

Mr.  Rogers.  Off  the  record. 

[Discussion  off  the  record.] 
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Mr.  Rogers.  Thank  you,  we  appreciate  your  helpful  contribution. 

Senator  Durkin.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  We  will  be  glad  to  keep  in  touch  with  you,  if  you 
have  any  further  suggestions. 

Senator  Durkin.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  We  now  have  one  of  the  Members  of  the  House,  one 
of  our  distinguished  colleagues  from  New  Hampshire,  Hon. 
Norman  B.  D’ Amours. 

We  welcome  you  to  the  committee,  your  statement  will  be  made 
a part  of  the  record  in  full,  and  you  may  proceed  as  you  desire. 

STATEMENT  OP  HON.  NORMAN  E.  D’AMOURS,  A REPRESENTA- 
TIVE IN  CONGRESS  FROM  THE  STATE  OF  NEW  HAMPSHIRE 

Mr.  D’Amours.  Thank  you,  Mr.  Chairman,  Senator  Hathaway, 
members  of  the  subcommittee. 

I represent  an  area  which  supplies  many  of  the  workers  at  the 
shipyard  in  question.  I thank  you  for  the  concern  you  have  demon- 
strated by  conducting  this  hearing,  along  with  the  interest  you 
have  been  showing  in  the  whole  problem  of  low-level  radiation 
exposure  and  its  effect  upon  employees  of  the  Federal  Government 
and  members  of  our  armed  services  over  the  years. 

First  of  all,  I thank  Senators  Durkin  and  McIntyre.  I am  general- 
ly in  agreement  with  them,  at  least  to  the  extent  that  we  all  feel 
tne  need  for  a thorough  and  independent  investigation  of  the  Ports- 
mouth situation.  In  my  opinion  the  Navy  ought  not  to  be  in  a 
position  of  investigating  its  own  procedures,  nor  in  the  position  of 
choosing  the  investigating  staff  or  personnel.  That  is  why  I was 
delighted  at  the  direction  that  Secretary  Califano  of  HEW  took  in 
naming  the  Center  for  Disease  Control  to  conduct  such  an  investi- 
gation. I certainly  hope  that  this  subcommittee,  after  all  the  testi- 
mony today,  will  agree  that  the  Center  for  Disease  Control  is  the 
agency  to  do  that  job.  Certainly,  having  made  that  determination 
your  support  to  the  Center  and  its  investigators  would  be  very 
helpful  in  seeing  that  they  have  access  to  the  records  and  testimo- 
ny, and  data  that  they  are  going  to  be  needing. 

I was  disturbed  just  last  week  to  learn  from  Dr.  Vernon  Rose  of 
the  National  Institute  for  Occupational  Safety  and  Health  that  he 
was  meeting  resistance  from  the  Navy  in  his  attempt  to  carry  out 
the  investigation  for  the  Center  for  Disease  Control.  Dr.  Rose,  in 
his  initial  contacts  with  the  Navy,  was  simply  referred  to  the 
Department  of  Energy.  I understand  the  Navy  has,  at  least  to  some 
extent,  since  agreed  to  be  somewhat  more  cooperative. 

Placing  the  matter  in  the  hands  of  Center  for  Disease  Control, 
given  their  experience  in  studying  health  threats  to  the  public,  I 
think,  places  tnis  issue  in  the  scientific  community  where  it  proper- 
ly belongs.  The  Center  is  equipped  to  conduct  a scientific  study  in 
which  all  parties,  I believe,  can  nave  complete  confidence. 

Mr.  Chairman,  there  is  only  one  paramount  concern  here,  and 
that  is  the  health  and  safety  of  the  tens  of  thousands  of  present, 
former,  and  future  shipyard  workers.  All  other  considerations  are 
secondary  compared  to  tnat  mqjor  one. 

. The  squabbling  between  the  Center  for  Disease  Control  and  the 
Department  of  Energy  and  the  Navy  has  already,  I think,  eroded 
some  public  confidence  in  the  ability  of  any  Government  agency  to 


dispassionately  and  competently  investigate  the  risk  involved  in 
low-level  radiation  exposure.  This  bureaucratic  infighting  does  not 
serve  the  best  interest  of  the  shipyard  workers,  or  the  Nation's 
defense.  Already  in  the  Navy’s  actions  I can  see  a type  of  response 
which  will  only  serve  to  inflame  the  situation  and  make  a careful 
study  to  make  factual  determinations  all  that  much  more  difficult. 

In  reviewing  material  on  this  matter  I note  that  one  of  the 
Navy’s  responses  so  far  has  been  repeatedly  to  cite  that  it  is  in  full 
compliance  with  standards  developed  by  the  U.S.  Environmental 
Protection  Agency,  the  U.S.  National  Council  on  Radiation  Protec- 
tion and  Measurements,  the  Nuclear  Regulatory  Commission,  the 
Department  of  Labor,  and  the  International  Commission  on  Radio- 
logical Protection.  I think  the  Navy  is  missing  the  point  of  these 
proceedings. 

The  question  is  not  and  ought  not  to  be  whether  or  not  standards 
are  being  complied  with.  The  question  ought  to  be  whether  the 
standards  are  sufficient  today,  and  whether  they  have  been  suffi- 
cient in  the  past. 

So,  I am  not  going  to  take  any  more  of  the  committee’s  time.  I 
just  hope  that  with  the  support  and  backing  of  this  subcommittee, 
that  the  CDC,  the  Center  for  Disease  Control,  can  get  quickly  and 
expeditiously  to  the  task  of  conducting  a systematic  and  scientific 
investigation  of  the  whole  matter. 

I thank  you  for  your  time. 

Mr.  Rogers.  Thank  you  so  much  for  being  here,  and  for  your 
suggestions  to  the  committee.  Senator  Hathaway? 

Senator  Hathaway.  Thank  you  very  much. 

Do  you  agree  with  respect  to  Senator  Durkin’s  suggestion  of  the 
blue-ribbon  panel? 

Mr.  D’ Amours.  Well,  I do  not  know  whether  I agree  or  not.  I 
have  not  given  much  thought  to  a blue-ribbon  panel.  What  I am 
worried  about  is  that  we  are  going  to  become  part  of  the  problem, 
rather  than  part  of  the  solution,  fry  squabbling  among  ourselves.  I 
think  the  question  is  to  get  the  CDC  going.  They  are  ready  to  go. 
They  are  waiting  to  go,  and  let’s  get  them  started.  If  we  start 
worrying  about  selecting  a new  panel,  I think  we  are  perhaps 
becoming  part  of  the  problem,  rather  than  part  of  the  solution. 

I would  like  to  further  suggest  that  as  of  this  time  I have  full 
confidence  in  the  Center  for  Disease  Control,  and  nobody  has  given 
me  any  reason  to  suggest  that  I should  not.  So,  I do  not  want  to 
make  an  ad  priori  determination  as  to  whether  or  not  their  study 
is  going  to  be  credible  or  worthwhile.  I think  we  owe  it  to  them,  at 
least,  to  see  what  they  are  going  to  come  up  with  before  we  make  a 
determination  as  to  whether  it  is  credible.  That  is  one  of  the 
considerations.  The  overriding  consideration,  though,  is  that  we 
have  got  to  get  moving  on  this  study  because  there  is  so  much 
more  at  stake,  as  we  know,  than  just  public  health.  There  is  also 
the  matter  of  recruiting  the  people  who  work  on  these  ships. 

I am  for  getting  moving,  and  getting  moving  quickly. 

Mr.  Roqbbs.  Thank  you.  Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Let  me  congratulate  you  on  your  position,  I certainly  agree  with 
you  that  this  study  should  be  conducted  by  the  Center  for  Disease 
Control  in  Atlanta,  which  has  shown  its  fairness  and  effectiveness 
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in  other  studies,  including  the  one  at  least  partially  completed  on 
the  atomic  blast,  "Smoky. 

I agree  with  you.  Personally  I do  not  think  that  another  panel  is 
necessary. 

Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Mr.  Markey? 

Mr.  Markey.  No  questions. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  No  questions,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you  for  your  presence,  you  have  been  most 
helpful. 

Mr.  D’Amours.  Thank  you,  gentlemen. 

Mr.  Rogers.  Now  I am  very  pleased  to  have  Senator  Hathaway 
give  his  comments,  and  to  introduce  the  next  witness.  We  are 
grateful  to  you  for  being  here,  and  I think  this  is  excellent  for  the 
Senate  and  the  House  to  come  together,  the  two  committees  that 
are  concerned,  so  that  we  can  have  some  joint  thinking  and  joint 
action. 

STATEMENT  OF  HON.  WILLIAM  D.  HATHAWAY.  A U.S.  SENATOR 
FROM  THE  STATE  OF  MAINE 

Senator  Hathaway.  Mr.  Chairman,  thank  you  very  much.  I am 
very  pleased  to  participate  in  this  joint  inquiry  of  the  Senate  and 
House  Subcommittees  on  Health  into  the  potential  dangers  from 
radiation  exposure  to  workers  on  America’s  nuclear  submarines. 

I certainly  appreciate  your  cooperation,  Paul,  in  this  regard,  your 
dedication,  your  hard  work  and  innumerable  accomplishments  on 
behalf  of  all  Americans,  which  are  very  well  known.  It  has  been 
my  privilege  as  a member  of  the  Health  Subcommittee  of  the 
Senate  to  work  with  you  in  conference  committees  and  on  such  far- 
reaching  initiatives  as  health  planning,  health  maintenance  organi- 
zations, and  health  manpower  legislation. 

Of  course,  as  chairman  of  the  Senate  Subcommittee  on  Alcohol- 
ism and  Drugs,  I particularly  appreciated  the  partnership  which 
you  and  I have  established. 

The  hearing  this  morning  continues  that  tradition.  Based  on 
preliminary  reports  of  the  health  hazards  from  radiation  exposure 
to  workers  in  tne  Kittery-Portsmouth  Naval  Shipyard,  I had  tenta- 
tively arranged  for  hearings  of  the  Senate  Health  Subcommittee 
earlier  this  year,  but  in  order  to  allow  for  the  completion  of  the 
detailed  study  and  to  insure  that  such  a hearing  would  have  the 
full  benefit  of  all  available  data  and  relevant  findings,  the  Senate 
hearings  were  postponed  until  March  6. 

Independently,  tne  House  Subcommittee  on  Health  has  engaged 
in  an  excellent  and  a wide-ranging  inquiry  into  the  broader  health 
problems  involved  in  radiation  and  had  planned  this  hearing  to 
focus  on  the  issues  of  particular  concern  to  me.  Consequently, 
Chairman  Rogers  graciously  suggested  the  format  of  a joint  inquiry 
to  facilitate  tne  consideration  of  Congress  as  a whole  of  this  impor- 
tant issue. 

The  study  is  now  finished,  and  this  morning  we  will  hear  its 
conclusions.  Dr.  Neyarian  has  apparently  uncovered  a serious 
health  problem.  According  to  his  findings,  the  cancer  death  rate 
among  workers  on  America’s  early  nuclear  submarines  at  Kittery- 


1234 

Portsmouth  Naval  Yard  is  more  that  twice  that  for  the  general 
population. 

It  is  my  understanding  that  the  Navy  disputes  the  doctor’s  find- 
ings and  consequently,  I am  prepared  to  listen  with  interest  to  the 
testimony  of  both  Dr.  Nqjarian  and  the  Navy  witnesses. 

If  in  fact  a health  problem  does  exist,  we  have  a responsibility  to 
identify  the  individuals  at  risk  both  retired  and  currently  em- 
ployed, and  notify  them  of  the  possible  danger  and  any  measures 
which  can  be  taken  to  minimize  the  possibility  of  ill  health  due  to 
radiation  exposure.  And  if  our  current  controls  at  the  Kittery  yard 
and  others  are  not  adequate,  we  must  move  immediately  to  elimi- 
nate the  hazards.  This  is  a serious  matter  which  requires  the 
immediate  and  complete  cooperation  of  all  parties  involved.  We 
cannot  afford  to  tolerate  anything  less. 

Mr.  Chairman,  it  is  now  my  pleasure  to  introduce  Dr.  Thomas 
Najarian.  Dr.  Najarian  is  a hematologist  at  the  Veterans  Adminis- 
tration Hospital  in  Boston.  A graduate  of  MIT  and  Harvard  Medi- 
cal School,  he  conducted  this  study  in  his  individual  capacity.  Dr. 
Nqjarian’s  interest  arose  when  one  of  his  patients  was  being  treat- 
ed for  leukemia.  The  patient  informed  Dr.  Najarian  that  he,  the 
patient,  had  worked  on  the  construction  of  early  nuclear  subma- 
rines, and  that  a number  of  his  coworkers  had  died  at  an  early  age. 

Dr.  Ncyarian,  we  thank  you  for  being  here  and  welcome  your 
testimony. 

Mr.  Rogers.  Dr.  Nsgarian,  I would  like  to  join  Senator  Hathaway 
in  welcoming  you  to  the  committee.  We  appreciate  your  coopera- 
tion, and  the  fact  that  you  are  willing  to  share  with  the  committee 
the  results  of  your  study,  even  though  it  has  not  yet  been  published 
in  the  medical  literature. 

Thank  you  for  being  here,  and  you  may  proceed  as  you  desire. 

STATEMENT  OF  THOMAS  NAJARIAN,  M.D.,  FELLOW  IN  HEMA- 

TOLOGY,  VETERANS  ADMINISTRATION  HOSPITAL,  BOSTON 

Dr.  Najarian.  Thank  you  very  much,  Chairman  Rogers,  and 
other  members  of  the  Rogers  committee  for  inviting  me  here  today. 
I do  feel  a little  bit  handicapped  because  the  paper  has  not  actually 
been  published  in  a medical  journal  at  this  time. 

I would  like  to  say  a few  remarks  before  I read  my  prepared  text 
that  I have  here,  and  that  is  that  this  study  because  it  was  report- 
ed first  in  the  Boston  Globe,  some  things  have  been  translated  to 
the  lay  press,  which  are  not  technically  correct.  The  study  was  a 
study  of  proportional  mortality,  it  had  nothing  to  do  with  cancer 
rates,  or  leukemia  death  rates.  Because  the  Navy  itself  does  not 
have  a copy  of  this  study,  they  are  even  at  a handicap  in  criticizing 
it.  I believe  that  someone  from  the  CDC  has  reviewed  it.  It  was 
wired  to  them  yesterday  and  they  may  be  able  to  make  comments 
about  it,  if  they  wish. 

I did  not  have  the  problem  of  having  my  funding  cut  off  except 
that  at  a certain  point  my  wife  informed  me  that  our  funds  were 
getting  low,  I really  needed  help  in  completing  the  study,  which  is 
the  reason  I went  to  the  Boston  Globe  Spotlight  Team. 

I would  like  to  thank  the  Boston  Globe  Spotlight  Team  for  their 
assistance  and  moral  support  in  this  project.  Without  their  help 
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the  study  may  have  taken  me  an  additional  year  to  complete,  or 
may  not  have  been  completed  at  all. 

1 was  also  asked  by  tne  Veterans’  Administration  to  state  clearly 
that  I am  speaking  entirely  as  a private  citizen,  the  research  ana 
my  statements  are  not  supported  m any  way  by  the  VA,  and  have 
no  connection  whatsoever  with  any  VA  or  other  Government 
agency. 

My  ultimate  motivations  for  doing  this  study  were  three. 

Mr.  Rogers.  Excuse  me,  may  I interrupt?  You  may  want  to  pull 
the  microphone  just  a bit  closer.  Thank  you. 

Dr.  Najarian.  I had  three  motivations,  major  motivations  for 
doing  this  study.  No.  1,  if  a health  hazard  existed  for  nuclear 
workers  I thought  this  hazard  should  be  identified  so  that  meas- 
ures can  be  taken  to  better  insure  the  health  of  the  workers. 

Two,  there  were  surprisingly  few  studies  on  the  effects  of  chronic 
low-level  exposure  to  radiation  and  radioactive  materials.  These 
studies  need  to  be  done  if  we  are  to  be  able  to  make  rational 
choices  about  the  risks  and  benefits  of  various  means  of  producing 
energy. 

I nave  included — I do  not  know  if  it  has  been  xeroxed — but  I 
have  here  some  xeroxed  pages  from  the  BEIR  report,  and  this  was 
the  study  commissioned  by  the  Government  and,  published  in  1972, 
which  was  a summary  of  all  radiation  effects  up  to  that  time.  On 
risk  estimation  to  chronic  low-level  exposure  it  starts  off  with  this 
sentence: 

To  estimate  the  actual  risk  of  cancer  attributable  to  a particular  increase  in  the 
level  of  exposure  in  the  general  population  to  ionizing  radiation  would  require 
systematic  information  on  the  effect  of  lifelong  low-dose  radiation  that  is  simply  not 
available. 

I think  that  summarizes  that  up  until  that  time,  at  least,  there 
were  really  no  studies  of  this  sort  available. 

The  third  reason  was  that  after  receiving  some  of  the  early 
responses  from  the  Navy  when  I voiced  my  concerns  both  to  the 
Navy  and  the  President  and  Senator  Kennedy  about  the  possible 
health  hazards  of  nuclear  workers,  I realized  that  I would  have  to 
undertake  a sizable  study  myself  in  order  to  stimulate  the  appro- 
priate research. 

I should  mention  that  I first  heard  from  Government  officials — 
the  actual  dates— I believe  Senator  McIntyre's  office  was  the  first 
to  call  me  on  December  9,  1977,  and  shortly  after  that  a repre- 
sentative from  Senator  Hathaway’s  office  also  contacted  me.  Since 
then  I have  been  contacted  by  other  people. 

I would  like  to  say  that  I am  not.-  necessarily  an  opponent  of 
nuclear  energy.  In  fact,  I have  been  in  favor  of  a balanced  ap- 
proach to  the  Nation's  energy  problems,  and  I have  enclosed  m 
Here  a copy  of  a letter  that  1 wrote  to  the  editor  of  the  Boston 
Globe  in  1974,  which  supported  nuclear  power.  I am  talking  about 
a risk  not  to  the  general  population,  but  to  a very  small  group 
within  the  shipyard  who  do  nuclear  work.  The  workers  who  are  not 
nuclear  workers  in  the  shipyard  who  are  also  exposed  to  other 
things,  such  as  asbestos  and  organic  solvents,  did  not  have  a statis- 
tically significant  increase  in  proportion  mortality  from  cancer  or 
leukemia.  So,  just  the  fact  that  they  are  next  to  it  does  not  convey 
upon  them  some  danger,  apparently. 


1236 


One  final  note  before  I give  you  a background  on  this  project. 
Comdr.  Hyman  Rickover  and  his  staff  should  feel  just  pride  in 
their  accomplishments  in  initiating  the  Nation’s  nuclear  propulsion 
program.  The  nuclear  submarines  are  a vital  part  of  this  Nation’s 
defense  and  security. 

If  workers  who  repair  and  refuel  these  submarines  have  an 
increased  risk  for  certain  diseases  at  early  ages,  as  I am  quite 
certain  they  do,  then  these  people  shoud  be  treated  the  same  as 
anyone  who  has  served  this  country  for  the  protection  and  defense 
of  its  people.  The  workers  deserve  all  the  safety  precautions  possi- 
ble while  they  are  working.  One  can  never  know  if  the  safety 
precautions  used  today  are  adequate  if  one  refuses  to  study  the 
possible  long-term  effects  of  radiation  on  the  workers  after  they  are 
retired  from  the  Navy  propulsion  program.  One  should  not  deal 
with  potential  health  problems  by  simply  ignoring  or  denying 
them. 

At  this  time  I would  like  to  give  a little  back  ground  information 
on  the  project. 

In  late  September,  1977,  Mr.  Adolph  Pohopek,  a former  nuclear 
welder  at  the  Portsmouth  Naval  Shipyard  was  admitted  to  the 
Boston  VA  Hospital  for  diagnosis  and  treatment  of  an  aplastic 
anemia-like  picture.  As  a hematology  fellow  at  the  VA  I was  asked 
to  evaluate  the  patient. 

During  one  examination  Mr.  Pohopek  asked  if  his  radiation  work 
at  the  shipyard  might  have  had  something  to  do  with  his  illness, 
especially  since  many  other  coworkers — mostly  younger  than  he — 
had  passed  away  recently.  The  radiation  exposure  to  Mr.  Pohopek 
had  been  reported  by  the  Portsmouth  Naval  Shipyard  to  his  previ- 
ous doctor  at  the  Exeter,  N.H.,  clinic  as  a total  of  1 to  2 rem  for  6 
years  of  nuclear  work.  This  would  have  increased  Mr.  Pohopek’s 
chances  of  developing  leukemia — which  he  was  later  diagnosed  as 
having — by  only  1 to  2 percent,  based  on  previous  studies  of  radi- 
ation effects  on  man.  Because  his  reported  radiation  exposure  was 
so  low  I told  the  patient  initially  that  I did  not  think  his  work 
would  likely  have  caused  his  leukemia. 

However  because  he  reported  that  so  many  of  his  coworkers  had 
died  young,  I felt  that  the  matter  deserved  a brief  look.  I spoke 
with  officials  at  my  hospital  about  this,  and  they  said  that  they 
would  inform  the  CDC  and  the  Brighton  Marine  to  look  into  this 
matter.  I felt  a personal  responsibility  to  study  this  myself,  since  I 
had  no  way  of  knowing  if  any  Government  agency  would  initiate 
such  a study  merely  because  of  a single  reported  case  of  leukemia. 

The  VA  Hospital  directory  said  that  as  a private  citizen  I would 
look  into  this  on  my  own  tune,  as  long  as  I did  not  earn  money 
from  the  work,  such  as  from  a research  grant  from  outside  the  VA 
hospital. 

On  October  4 I called  the  PNS  and  spoke  with  Dr.  Robert 
Judson.  He  was  unaware  of  any  health  problem  but  did  state  there 
was  no  followup  on  past  employees.  I decided  to  spend  one  vacation 
day— on  October  6— visiting  the  Portsmouth  Naval  Shipyard  to 
talk  with  this  doctor,  radiation  control  workers,  and  shipyard 
workers  whose  names  were  given  to  me  by  Mr.  Pohopek. 

The  workers  at  the  shipyard  gave  me  the  names  of  about  50  past 
nuclear  workers  who  worked  in  the  early  1960’s.  Of  the  people  they 
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remembered  about  10  had  died,  mostly  in  their  50’s  and  some  in 
their  40’s.  This  seemed  to  me  to  be  an  unusually  high  number  of 
men  dying  at  early  ages. 

On  October  7 I spoke  with  Dr.  Boling  at  the  Boston  VA  Hospital 
about  possibly  getting  a grant  from  the  VA  to  study  this  potential 
health  problem.  He  stated  that  the  levels  of  radiation  were  too  low 
to  have  any  significant  health  effects,  and  he  did  not  believe  that 
the  VA  would  fund  such  research. 

On  October  8 I wrote  to  the  PNS — Mr.  Brennan  at  the  Legal 
Office — requesting  information  about  past  employees,  which  would 
help  in  a preliminary  study.  I received  an  initial  reply  dated  Octo- 
ber 14.  Because  of  the  Privacy  Act  they  would  be  unable  to  give  me 
the  addresses  of  former  employees.  The  final  reply  on  November  11 
states  that  they  have  studied  present  workers  and  found  no  health 
effects  associated  with  radiation  exposures.  This  was  not,  however, 
a followup  study. 

On  October  29  I mailed  a letter  and  questionnaire  to  about  40 
past  and  present  nuclear  workers,  after  I looked  their  names  up  in 
the  phone  book,  asking  for  information  on  past  workers.  On  No- 
vember 4 the  Boston  VA  Hospital — this  was  only  5 days  later,  or 
so— was  contacted  by  the  head  of  the  Veterans’  Administration 
National  Research  Allocation  asking  who  I was,  and  who  was 
funding  my  research.  Apparently  some  of  my  letters  which  were 
mailed  to  present  PNS  workers  were  brought  to  the  attention  of  a 
PNS  official  who  notified  the  Navy  Department  in  Washington, 
who  in  turn  notified  the  Veterans  Research  Bureau.  I am  speculat- 
ing on  this  chain  of  events,  but  something  like  this  must  have 
happened  in  order  for  our  VA  hospital  to  have  been  called  by  the 
Veterans’  Administration  Office  in  Washington.  The  officials  at  the 
Boston  VA  Hospital  made  it  clear  to  me  that  all  further  work  must 
specify  that  my  research  is  not  supported  in  any  way  by  the 
Government  or  the  VA  hospital.  I have  not  included  this  in  the 
written  statement,  but  they  also  requested  from  me  at  that  time 
verbally  a copy  of  every  single  piece  of  correspondence  I had,  either 
with  the  Navy  or  any  politician,  or  any  personnel.  I asked  them  to 
write  it  out  in  writing  why  they  wanted  that  information  and  what 
they  intended  to  do  with  it,  and  I never  heard  from  them  after 
that. 

Over  the  next  2 weeks  after  the  October  29  mailing  to  40  former 
and  present  employees  at  the  PNS  I begem  to  receive  replies.  The 
initial  reports  indicated  to  me  that  there  indeed  may  have  been  a 
health  hazard.  Because  of  this  I wrote  a letter  to  Senator  Kennedy 
and  President  Carter  on  November  7,  describing  the  possible 
health  hazard  and  asking  for  a Government  followup  study  of  past 
nuclear  workers. 

Over  the  next  several  days  I received  some  alarming  replies — 
this  was  after  I wrote  this  letter — of  unusually  high  numbers  of 
leukemia  deaths  of  past  nuclear  workers.  I realized  that  this  infor- 
mation was  selected  and  not  random  data,  and  would  be  useless  as 
a scientific  study.  However,  if  the  final  results  of  a study  were  only 
a fraction  of  the  initial  results  in  importance,  a major  health  effect 
was  taking  place. 

The  kind  of  study  needed  was  beyond  the  scope  of  one  person  to 
do,  working  on  his  own  time  after  work.  The  VA  would  not  fund 
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the  research  and  I could  not  get  any  outside  grant,  so,  since  I had 
to  do  it  myself,  I decided  that  I would  go  to  the  Boston  Globe  for 
help.  I was  disheartened  at  that  time  about  the  fact  that  I seemed 
to  be  the  only  person  concerned  about  a health  hazard  there. 

In  mid-November,  1977, 1 discussed  this  project  with  a member  of 
the  Boston  Globe  Spotlight  Team  to  see  if  they  would  assist.  The 
Globe  team  eventually  began  work  on  the  project,  and  it  was 
through  their  help  that  this  final  study  was  completed.  A study  of 
this  size  that  I have  completed  with  the  Globe  team’s  help  was 
necessary  because  the  results  would  be  pitted  against  some  large 
Government  followup  studies  on  A-bomb  survivors  which  show  dif- 
ferent effects  from  certain  levels  of  radiation  exposure  than  the 
results  of  my  study.  In  addition,  the  Navy’s  claim  that  they  have 
studied  56,000  employees  exposed  to  radiation  and  found  that  the 
radiation  workers  have  a lower  incidence  of  leukemia  and  cancer 
compared  to  the  general  population  would  have  to  be  countered  by 
a little  more  than  a few  isolated  case  reports. 

In  mid-December,  with  the  help  of  some  medical  students  and 
relatives,  I began  to  look  through  death  certificates  from  the  State 
of  New  Hampshire  for  former  workers  of  the  PNS.  By  mid-January 
1978,  we  had  collected  over  900  names  of  former  PNS  workers  after 
searching  through  over  90,000  death  certificates.  The  Boston  Globe 
team  collected  an  additional  800  names  of  former  workers  at  the 
PNS  from  Maine,  New  Hampshire,  and  Massachusetts.  The  main 
problem  at  that  time  was  not  knowing  which  were  nuclear  and 
which  were  nonnuclear  workers.  The  Globe  team,  under  by  strict 
direction,  obtained  this  information  from  next  of  kin  for  nearly  600 
former  workers  by  telephone  interviews. 

Dr.  Ted  Colton  assisted  in  the  fined  experimental  design,  data 
analysis,  statistical  analysis,  and  writing  of  the  paper. 

I realize  the  limitations  of  this  study  as  well  as  anyone  because  I 
designed  the  study,  analyzed  much  of  the  data,  and  exercised  con- 
trol over  all  aspects  of  the  research.  But  I would  like  to  emphasize, 
that  the  major  limitations  were  caused  by  the  Navy  itself  by  their 
continued  refusal  of  Freedom  of  Information  Act  requests  for  the 
names  only  of  former  nuclear  shipyard  workers,  information  which 
I know  that  I was  entitled  to  from  a Government  lawyer  who  had 
handled  such  requests.  The  Boston  Globe  asked  the  Navy  that  if  we 
submitted  to  them  a list  of  deceased  workers  from  the  Portsmouth 
Naval  Shipyard,  would  they  identify  who  were  the  nuclear  and 
who  the  nonnuclear  workers.  The  Navy  refused  again,  stating  that 
they  would  not  want  to  invade  the  privacy  of  the  deceased  former 
workers. 

One  final  statement,  it  is  a little  bit  technical,  but  there  are 
some  scientists  here  and  this  is  mainly  directed  at  them,  and  also 
the  Navy  itself. 

I have  estimated — and  these  estimates  could  be  off  by  small 
amounts — this  analysis  has  nothing  to  do  with  the  study  itself— 
that  the  nuclear  workers  at  the  Portsmouth  Naval  Shipyard  from 
1959  to  1977  represent  a total  of  about  75,000  man-years  at  a 
maximum.  Since  the  incidence  of  leukemia  deaths  in  the  general 
population  is  roughly  7 per  100,000  per  year,  there  would  be  an 
expected  five  total  leukemia  deaths  among  nuclear  workers  from 
1959  to  1977.  This  total  can  also  be  arrived  at  by  another  method, 
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another  estimating  method.  For  U.S.  white  males  of  a similar  age 
group  the  percentage  of  leukemia  deaths  represents  about  0.7  per- 
cent of  the  total  deaths.  I estimate  that  we  nave  found  roughly  60 
percent  of  the  total  PNS  deaths  with  our  search.  We  did  not  look 
at  any  death  certificates  before  1965  from  Massachusetts,  and  there 
were  some  years  from  New  Hampshire  that  we  simply  did  not 
finish  scanning  because  we  ran  out  of  time  for  a particular  year 
during  a visit  to  the  Concord  Capital.  In  addition,  people  who 
moved  far  away  after  retiring,  or  do  not  list  the  PNS  as  their  last 
occupation,  would  be  missed.  This  would  mean  that  the  total 
deaths  from  1959  of  former  workers  of  the  PNS  would  be  around 
3,000.  If  the  nuclear  versus  nonnuclear  deaths  remain  roughly  the 
same  for  the  3,000  as  they  did  for  our  1,700  deaths,  one  would 
expect  about  750  deaths  of  former  nuclear  workers  since  1959. 
Multiply  this  by  0.7  percent,  and  one  again  would  predict  about 
five  total  leukemia  deaths  of  past  nuclear  workers. 

Now,  that  would  be  the  expected  if  they  were  the  same  as  the 
U.S.  national  average,  five  leukemia  deaths. 

Our  study  located  six  leukemia  deaths  of  former  nuclear  work- 
ers; and  again,  that  was  only  a limited  sample.  In  addition  I have 
managed  to  obtain  information  on  four  other  leukemia  deaths 
which  were  in  the  original  1,700  death  certificates  that  we  located, 
but  that  the  Globe  had  been  unable  to  get  information  on  by 
calling  the  next  of  kin.  Of  those  four,  three  were  former  nuclear 
workers  and  one  was  a nonnuclear  worker.  I also  know  of  another 
leukemia  death  which  we  did  not  have  in  our  death  certificate  list 
at  all,  and  one  case  of  a person,  Mr.  Phohopek,  who  is  alive  with 
leukemia. 

Among  the  group  of  deaths  we  did  obtain  information  on,  the 
ratio  of  nuclear  to  nonnuclear  leukemia  deaths  was  three  to  one. 
Assuming  that  the  breakdown  of  nuclear  to  nonnuclear  leukemia 
deaths  is  only  50-50  which  would  have  to  place  a higher  percentage 
of  leukemia  deaths  in  the  nonnuclear  group  as  well.  The  nonnu- 
clear group  would  have  to  have  a higher  incidence  than  the  U.S. 
average  to  have  a 50-50  breakdown.  Then  in  the  group  we  did  not 
identify,  this  would  predict  an  additional  four  nuclear  worker  leu- 
kemia deaths,  all  under  age  80,  from  our  unknown  group;  and  an 
additional  eight  nuclear  worker  leukemia  deaths  among  certifi- 
cates we  did  not  obtain  for  one  reason  or  another. 

In  other  words,  I have  already  collected  10  definite  leukemia 
deaths,  and  1 person  alive  with  leukemia,  and  predict  that  at  a 
minimum  there  would  be  an  additional  12  leukemia  deaths  that  we 
have  not  identified.  This  gives  a total  of  22  estimated  total  leuke- 
mia deaths  among  former  nuclear  workers  at  the  PNS  where  the 
expected  number  would  be  5.  This  is  more  than  four  times  the 
expected  amount  and  indicates  a radiation  effect  that  would  be 
equivalent  to  an  average  exposure  of  roughlv  100  to  200  rems  per 
worker,  based  on  previous  studies;  instead  of  the  average  noted  by 
the  Navy  of  between  2 to  10  rems  total  lifetime  exposure  over  ana 
above  natural  background  sources. 

Further,  if  any  study  is  done  on  this  population  that  does  not 
show  an  increase  in  leukemia  deaths,  and  an  increase  in  cancer 
deaths  I would  like  to  see  all  the  names  of  former  nuclear  workers 
who  died  of  leukemia  in  the  study  to  see  if  the  records  have  been 
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altered  to  hide  the  fact  that  certain  workers  were  nuclear.  If  any  of 
the  names  that  I have  collected  are  not  on  the  list,  I would  suspect 
that  the  original  information  as  to  who  worked  at  the  shipyard  or 
who  was  nuclear  has  been  altered. 

I would  like  to  just  discuss  briefly  the  findings  of  the  study.  It 
showed  that  the  proportional  mortality  for  the  nuclear  versus  the 
nonnuclear  PNS  workers  were  increased  by  about  60  percent,  and 
compared  to  the  U.S.  population  by  more  than  75  percent.  The 
leukemia  deaths  among  nuclear  workers  were  increased  either 
compared  to  the  U.S.  population  or  to  the  nonnuclear  workers  by 
more  than  450  percent  in  the  study. 

Mr.  Rogers.  Give  us  that  fact  again,  now. 

Dr.  Najarian.  The  proportioned  mortality  for  leukemia  among 
nuclear  workers  was  increased  by  450  percent  over  either  the 
nonnuclear  workers  or  the  U.S.  population  for  the  same  age  group. 

Again,  this  study  has  no  way  of  predicting  whether  or  not  this 
risk  is  in  fact  greater  than,  let  us  say,  other  risks  that  are  ordinari- 
ly accepted  by  people,  including  smoking  cigarettes,  which  is  very 
bad  risk  that  most  people  do  not  seem  to  appreciate  may  shorten  a 
person’s  life  expectancy  on  the  average  of  8 to  10  years,  if  you 
smoke  one  or  two  packs  of  cigarettes  a day.  A study  of  this  kind 
would  be  unable  to  predict  how  the  risk  of  radiation  work  to  these 
workers  stands  up  against  the  smoking,  which  is  probably  about 
the  worst  risk  that  the  general  U.S.  public  will  accept  in  something 
that  they  ordinarily  do. 

We  also  analyzed  the  smoking  data,  which  we  have  not  in  fact 
completed  and  put  into  the  paper  at  this  time.  It  will  probably  be 
added  at  some  later  time.  But  there  was  in  fact  no  difference,  no 
statistically  significant  difference,  in  the  percentage  of  smokers 
either  in  the  nuclear  or  the  nonnuclear  group. 

I also  have  a series  of  16  question  that  were  submitted  by  the 
Boston  Globe  to  the  Navy,  that  they  answered.  And  also  a state- 
ment by  the  Navy  that  was  printed  in  the  Boston  Globe  on  Febru- 
ary 24,  and  I presume  other  newspapers  as  well.  This  is  a state- 
ment of  response  to  the  article  that  the  Globe  printed  on  this  story. 

I have  a few  other  things  that  I would  like  to  mention,  that 
pertain  to  the  death  certificates.  One  of  the  questions  that  we 
ask — which  is  the  last  question  that  the  Globe  would  ask  anybody 
under  my  direction— was  what  the  cause  of  death  was  according  to 
the  next  of  kin.  This  information  was  not  used  in  the  analysis.  The 
death  certificate  was  used  in  deciding  whether  it  was  a cancer  or 
noncancer  death. 

There  were  four  people  who  replied,  who  stated  that  their  next 
of  kin — and  this  is  all  nuclear  workers  now,  former  nuclear  work- 
ers— that  they  had  died  of  some  form  of  cancer,  or  had  cancer  at 
the  time  of  death.  That  was  not  included  on  the  death  certificates 
at  all.  This  is  out  of  a total  of  146  nuclear  workers  that  we  were 
able  to  get  information  on.  There  were  no  disagreements  among 
the  more  than  400  nonnuclear  workers  that  we  got  information  on, 
between  what  the  next  of  kin  stated  and  what  the  death  certifi- 
cates stated.  I have  listed  these  four  people,  and  I have  information 
as  to  where  the  death  certificates  are  to  be  found.  I have  not  tried 
to  verify  this  information  through  medical  records.  I have  not  had 
the  time  to  verify  whether  or  not  the  patients’  family  histories  are 
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correct,  or  the  death  certificates  are  correct.  In  any  case,  as  I said, 
these  were  all  counted  as  noncancer  deaths  in  the  study. 

Donald  Gilday,  whose  death  certificate  said  that  he  died  of  a 
cerebral  hemorrhage  and  arteriosclerosis.  His  family  said  that  the 
patient  died  of  cancer  of  the  lymph  glands;  that  would  be  classified 
as  another  neoplasm  of  lymphatic  tissue  in  the  study. 

James  A.  Coellner,  whose  death  certificate  said  only  that  he  had  a 
heart  attack  and  nothing  else.  The  family  said  that  the  patient  was 
in  ill  health  for  months  before  his  death  with  a low  blood  count. 
This  was  not  mentioned  in  the  death  certificate. 

Leslie  Marcotte,  the  death  certificate  states  that  the  patient  had 
liver  failure,  cirrhosis  and  biliary  obstruction.  The  family  said  he 
died  of  cancer  which  has  contracted  1 year  before  death.  That  could 
easily  be  a misunderstanding  on  the  family’s  part,  I have  not  tried 
to  substantiate  any  of  the  families’  claims  here. 

Murray  Fred  Crocket,  the  death  certificate  said  that  he  died  of  a 
heart  attack  and  general  atherosclerosis.  The  patient’s  son  said 
that  his  father  died  of  cancer  of  the  colon  and  circulation  problems. 
I will  give  you  better  copies  of  this. 

Mr.  Rogers.  That  will  be  fine,  and  it  will  be  made  part  of  the 
record  without  objection. 

Dr.  Najarian.  Now,  in  a letter  from  W.  P.  Arentzen,  who  is  the 
vice  admiral,  Medical  Corps,  U.S.  Navy,  dated  December  16,  Mr. 
Arentzen  stated  that  in  1966  the  laboratory  developed  a longitudi- 
nal health  survey  which  is  an  ongoing  multiphase  screening 
survey.  One  of  my  questions  I would  like  to  submit  concerns  this. 
This  is  apparently  a study  of  naval  personnel  who  have  manned 
nuclear  submarines.  The  letter  omits  any  statement  as  to  the  re- 
sults or  methods  of  the  study  thus  far.  Enclosed  is  a copy  of  that 
letter,  that  is  in  the  correspondence. 

Also  enclosed  is  a copy  of  a letter  from  the  widow  of  a former 
Navy  submarine  chief,  and  again  because  of  the  early  publicity  in 
December  about  this,  I received  a number  of  letters  from  people 
across  the  country,  telling  me  stories.  Again,  these  are  unsubstanti- 
ated. 

She  states  that  her  husband  contracted  leukemia  and  died  after 
serving  on  a nuclear  submarine,  and  she  alleges  that  her  husband’s 
doctors  at  the  Bethesda  National  Institute — and  I sun  quoting  from 
the  letter  now — "National  Institute  of  Health  said  his  leukemia 
was  caused  by  the  atmosphere  of  the  nuclear  submarine.’’  She  silso 
states  that  she  met  smother  submarine  ssiilor  and  his  wife  in  Be- 
thesda, suid  this  sailor  also  had  leukemia. 

I received  a telephone  csdl  from  a former  sailor  on  a nuclear 
submarine  who  alleged  to  me  the  following,  the  sailor  was  Mr. 
Ernest  Lacey,  and  f have  his  address  here,  196  Flsmders  Road, 
Mystic,  Conn.  He  stated  that  three  of  his  former  friends  who 
served  on  the  Robert  E.  Lee  had  died  of  lymphomas.  These  three 
sailors  were  Lt.  Commander  Wsilsh,  Chief  Petty  Officer  Lewis,  and 
2d  Class  Lt.  Jesse  McMinn.  Mr.  Lacey  said  that  he  had  called  me 
after  reading  that  I was  studying  effects  of  radiation  on  nuclear 
submarine  workers.  He  claims  that  he  had  notified  the  Navy  about 
these  deaths,  but  that  no  one  seemed  to  be  concerned.  I have  not 
tried  to  verify  any  of  the  above  myself,  and  thus  cannot  testify  as 
to  the  accuracy  of  Mr.  Lacey’s  statements  to  me. 
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Then  there  are  two  separate  people  who  I do  not  know  if  they 
know  each  other  or  not,  but  they  reported  to  me  separately  inci- 
dents involving  Electric  Boat  in  Groton,  Conn.,  and  a Dr.  McDugal. 
Again,  because  of  the  initial  publicity  that  I was  studying  this,  I 
received  this  information.  The  first  is  a letter  from  a woman,  and  it 
is  a rather  lengthy  letter,  but  basically  she  says  that  her  husband 
had  aplastic  anemia  after  working  nuclear  work.  He  had  ‘aplastic 
anemia  about  10  years  and  eventually  died  from  it.  She  had  con- 
tacted a lawyer  to  try  to  get  some  compensation,  apparently,  from 
the  Electric  Boat.  The  lawyer  eventually  dropped  tne  case,  out  one 
of  the  contentions  she  said  is  that  her  husband  who,  from  what  she 
described  almost  certainly  did  nuclear  work,  was  in  fact  involved  in 
carrying  some  material  that  was  very  highly  radioactive  and  had 
to  be  put  in  a leaded  box  in  a truck  in  order  to  be  transported.  He 
did  this  without  any  shielding  or  protection.  In  fact,  Dr.  McDugal 
wrote  a letter  stating  that  this  patient  was  not  a nuclear  worker 
and  that  he  had  never  come  in  contact  with  radiation. 

In  addition  to  that  I received  a phone  call  from  a woman,  Mrs. 
Ida  Robson — and  I have  her  address  here — here  husband  died  on 
April  9, 1966.  He  had  done  nuclear  work  as  an  inspector  in  nuclear 
quality  control  at  Electric  Boat.  Her  husband,  Mr.  James  Myland 
Robson  began  to  have  problems  1 month  before  death.  He  consult- 
ed the  shipyard  doctor— again  Dr.  McDugal— who  diagnosed  it  as  a 
sore  throat.  Several  weeks  before  death  the  patient  noted  bleeding 
gums,  purple  spots  on  the  skin,  the  feeling  of  illness,  and  continued 
sore  throat.  For  those  who  are  not  hematologists  or  medical  doc- 
tors, those  are  suspicious  signs  for  leukemia,  although  the  symp- 
toms could  signify  other  conditions  such  as,  aplastic  anemia  for 
one.  He  died  within  1 month  of  these  symptoms.  His  wife  alleges 
that  his  death  certificate  states  that  here  husband  died  of  bilateral 
lobar  pneumonia.  Again,  I do  not  have  a copy  of  that  death  certifi- 
cate, 1 am  not  certain  who  is  supposed  to  have  filled  out  the  death 
certificate.  The  woman  requested  an  autopsy  from  a medical  exam- 
iner, Dr.  Norm  and  Rasmussen  from  Uncasville.  About  2 months 
later  the  autopsy  report  was  sent  to  the  wife.  She  says  that  the 
autopsy  report  stated  that  her  husband  died  of  acute  fulminating 
leukemia.  The  woman  alleged  that  the  death  certificate  was  not 
changed  to  include  these  findings,  despite  her  complaints  to  the 
shipyard  and  the  shipyard  doctor.  I am  not  even  sure  if  it  was  their 
responsibility  to  do  such. 

That  is  basically  all  I have  to  say.  Thank  you  very  much. 

The  letters  referred  to  by  Dr.  Nsgarian  may  be  found  ini  the 
subcommittee  files.] 

Testimony  resumes  on  p.  1252.] 

Navy  responses  to  Boston  Globe  questions  follow:] 
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NAVY  RESPONSES  TO  BOSTON  GLOBE  QUESTIONS 

1.  Q:  How  long  has  radiation  work  been  going  on  at  the  Shipyard?  Pro- 

vide a brief  description  of  the  necessity  of  the  work? 

A:  Radiation  work  has  been  going  on  at  Portsmouth  since  the  first 

overhaul  of  a nuclear  submarine  in  1959.  The  necessity  of  this  work 
is  based  upon  the  need  to  overhaul  and  refuel  nuclear  submarines  for 
our  Navy. 

2.  Q:  Approximately  how  many  men  are  presently  working  with  radiation? 

What  trades  are  involved?  Is  there  any  difference  in  their  pay  from  the 
pay  of  non-nuclear  workers?  Has  there  been  a decrease  in  the  amount 

of  men  working  radiation  since  the  earlier  years  (1959-1963)?  Has  the 
percentage  of  employees  working  radiation  decreased? 

A:  During  calendar  year  1977,  approximately  1400  employees 

were  monitored  for  radiation  exposure.  The  trades  involved  are  the 
typical  shipbuilding/repair  trades  such  as  welders,  shipfitters,  pipe- 
fitters, machinists,  electricians,  inspectors,  engineers,  etc.  In  any  one 
trade,  there  is  no  difference  in  pay  because  of  nuclear  work.  There 
has  been  a general  decrease  in  nuclear  workers  since  the  earlier  years 
(1959-1963)  (Avg.  1959-1963  was  2500,  versus  1400  in  1977).  The  per- 
centage of  nuclear  workers  versus  total  shipyard  employees  has  de- 
creased since  the  earlier  years  (1959-1963)  (Avg.  1959-1963  was  30% 
versus  20%  in  1977) 

3.  Q:  Trace  the  maximum  amounts  of  radiation  which  has  been  allowable 
for  the  men  to  receive. 

A:  Since  the  beginning  of  radiation  work  in  1959  the  Shipyard  has 

had  in  effect  radiation  exposure  limits  which  are  consistent  with  those 
established  by  the  U.S.-  Atomic  Energy  Commission  (now  the  Nuclear 
Regulatory  Commission).  Specificially,  the  Shipyard's  exposure  limit  since  1959 
to  the  present  has  been  3 REM  per  calendar  quarter.  From  1956  to  the 
present,  a total  annual  exposure  limit  of  5 REM  has  been  in  effect  in  addition 
to  the  3 REM  per  calendar  quarter. 

» 

4.  Q:  How  are  the  radiation  amounts  measured?  Provide  a brief  description 

of  how  the  badges  work.  Do  the  badges  measure  all  types  of  radiation; 

that  is,  ALPHA  and  BETA  rays  as  well  as  GAMMA  rays?  If  not,  how 
are  ALPHA  and  BETA  rays  measured? 

A:  Radiation  exposure  is  measured  by  a photodosimetric  device  called 

a film  badge  and  also  by  thermal umini scent  dosimeters  (TLDs).  Film 
badges  were  used  until  Oct  of  1974.  Since  Oct  1974,  the  Shipyard 
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has  been  using  TLDs  to  measure  radiation  exposure.  A film  badge 
contains  one  or  more  photographic  emulsions  (film  packets)  of  various 
degrees  of  sensitivity  to  beta  particles,  gamma  rays.  X-rays,  or  to  fast 
and  thermal  neutrons.  Film  packets  are  placed  in  holders  which  are 
specially  designed  to  differentia te  between  these  types  of  radiation. 

After  exposure  to  radiation  the  film  packets  are  developed  under  con- 
trolled procedures  and  the  density,  which  is  proportional  to  the  amount 
of  radiation  received,  is  measured.  Film  badges  detect  beta,  gamma, 
and  X-ray  energies.  The  thermoluminescent  dosimeter  consists  of  two 
chips  of  calcium  fluoride,  with  added  manganese,  sealed  in  a glass  .en- 
velope. The  glass  envelope  is  contained  in  a shielded  case  specially 
designed  for  energy  response.  These  chips  are  in  contact  with  a metalic 
heater  strip.  It  is  a characteristic  of  these  chips  to  emit  light  when 
heated,  provided  they  have  been  exposed  to  gamma  radiation.  The 
intensity  of  the  light  is  directly  proportional  to  the  amount  of  radiation 
exposure.  An  electronic  device  measures  the  intensity  of  the  light  and 
converts  this  to  a digital  readout  in  units  of  radiation  dose.  The  TLO 
measures  gamma  and  X-ray  radiation.  A different  type  of  TLD  measures 
neutron  radiation.  Due  to  the  limited  range  of  beta  radiation,  the  controls 
over,  and  the  type  of  work  performed  during  overhaul  of  nuclear  submarines, 
personnel  are  not  exposed  to  beta  radiation.  However,  exposure  of 
personnel  to  beta  radiation  is  monitored  by  performing  radiation  surveys 
of  work  areas  and  controlled  by  the  use  of  anticontamination  clothing. 

Alpha  radiation  is  not  found  in  the  nuclear  power  overhaul  work  performed 
at  Portsmouth. 

5.  Q:  Who  keeps  track  of  the  amounts  of  radiation  each  man  receives 

to  nake  sure  that  an  over-exposed  man  does  not  continue  to  work  with 
radiation? 

A:  The  Shipyard  has  in  effect  controls  designed  to  prevent  personnel 
from  exceeding  radiation  exposure  limits.  The  individual  worker  and  the 
Shipyard  Radiological  Control  Office  monitor  personnel  radiation  exposure. 
The  Shipyard  has  a specially  designed  data  processing  program  which 
keeps  track  of  the  radiation  exposure  each  individual  receives.  Daily 
reports  are  issued  which  indicate  each  employee's  current  radiation 
exposure.  This  personnel  radiation  exposure  program  has  a built-in 
’'Alert'1  mechanism  which  helps  prevent  personnel  from  exceeding  limits. 

6.  Q:  Vlhat  other  facilities  in  the  U.S.  are  doing  this  type  of  nuclear* 

work?  Does  Portsmouth  do  more  or  less  radiation  work  than  other  facilities? 
Is  Portsmouth  the  biggest  overhauler  of  nuclear  submarines? 

A:  Other  shipyards  involved  in  the  overhaul  of.  nuclear  submarines 

are  Naval  Shipyards:  Norfolk,  Charleston,  Puget  Sound,  Mare  Island 

and  Pearl  Harbor;  end  private  shipyards:  Electric  Boat  Division  of 

General  Dynamics  at  Groton,  Conn;  Newport  News  Shipbuilding  and  Dry- 
dock  Co.  at  Newport  News,  Va;  and  Ingalls  Shipbuilding  Co.  at  Pas- 
cagoula, Miss.  Portsmouth's  amount  of  radiation  work  compared  to 
other  facilities  varies  as  the  number  of  submarines  assigned  to  the 
various  facilities  at  any  time  varies.  Portsmouth  is  not  the  largest 
overhauler  of  nuclear  submarines. 
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7.  Q:  How  frequently  rust  the  subs  be  overhauled?  Doss  the  Shipyard 

work  on  the  sane  sub  over  the  years?  Who  determines  that  a certain 
sub  will  be  overhauled  at  Portsmouth  and  not  somewhere  else? 

A:  The  frequency  of  submarine  overhauls  varies,  with  the  type  and 
class  of  the  various  submarines,  between  approximately  4 and  9 years. 

The  overhaul  schedules  sometimes  assigns  the  same  submarine  to  Portsmouth 
for  subsequent  overhauls.  The  Chief  of  Naval  Operations  assigns  specific 
submarines  to  specific  yards. 

8.  Q:  Does  Portsmouth  build  nuclear  subs  as  well  as  overhaul  them? 

Identify  the  submarines  which  have  been  built  and/or  overhauled  at 
Portsmouth. 

A:  Since  1971  Portsmouth  has  been  involved  only  in  overhaul  and 

repair  of  nuclear  subs;  prior  to  1971  Portsmouth  both  built  and  over- 
hauled subs.  Ten  nuclear  submarines  have  been  built  at  Portsmouth. 

They  are:  USS  SWORDFISH  (SSN579) , USS  SEADRAGON  (SSN584) , USS 
THRESHER  (SSM593),  USS  ABRAHAM  LINCOLN  (SSBN602) » USS  JACK 
(SSNS05),  USS  T1N0SA  (SSN606),  USS  JOHN  ADAMS  (SS8N620) , USS 
NATHANAEL  GREENE  (SSBII636) , USS  GRAYLING  (SSN646) , USS  SAND 
LANCE  (SSN660).  The  following  submarines  have  been  at  Portsmouth  for 
overhaul  work. 

USS  NAUTILUS  (SSN571) 

USS  SEAWOLF  (SSN575) 

USS  SWORDFISH  (SSN579) 

USS  SEADRAGON  (SSN584) 

USS  SKIPJACK  (SSN585) 

USS  THRESHER  (SSH593) 

USS  TULLIBEE  (SSN597) 

USS  ABRAHAM  LINCOLN  (SSBH602) 

USS  JACK  (SSN605) 

USS  TINOSA  (SSN606) 

USS  DACE  (SSN607) 

USS  SAM  HOUSTON  (SSBN609) 

USS  GP.EENLING  (SSN614) 

USS  ANDREW  JACKSON  (SSBN619) 

USS  JOHN  ADAMS  (SS3N620) 

USS  HENRY  CLAY  (SSSN625) 

USS  TECUMSEII  (SSBN623) 

USS  DANIEL  BOONE  (SSBN629) 

USS  JOHN  C.  CALHOUN  (SSBN630) 

USS  SAM  RAYBURN  {SSBN63S) 

USS  NATHANAEL  GREENE  (SSBN636) 

USS  WHALE  (SSN638) 

USS  GEORGE  BANCROFT  (SSBN643) 

USS  GRAYLING  (SSN646) 


USS  GEORGE  C.  MARSHALL  (bSBN654) 

USS  GEORGE  'WASHINGTON  CARVER  (SSBH656) 

USS  FRANCIS  SCOTT  KEY  (SSBN657) 

USS  MARIAM  G.  VALLEJO  (SSBH658) 

USS  WILL  ROGERS  (SSBN659) 

USS  SARD  LAfJCE  (SSM660) 

USS  LAPON  (SSN661) 

USS  HAMtRHEAD  (SSf!663J 
USS  SEA  DEVIL  (SSN664) 

USS  FINBACK  (SSN670) 

USS  FLYING  FISH  (SSN673) 

USS  TREPANG  (SSM674) 

USS  BILLFISH  (SSN676) 

USS  WILLIAM  H.  BATES  (SSN630) 

USS  TUNNY  (SSN682) 

USS  CAVALLA  (SSM684) 

USS  RICHARD  B.  RUSSELL  (SSN687) 

9.  Q:  What  precautions  doss  the  Shipyard  take  to  protect  the  men  who 

work  with  radiatiQn?  What  medical  and  safety  precautions  does  the 
Shipyard  take?  Are  the  men  given  annual  physicals  or  periodic  check-ups; 
what  about  blood  tests  and  urinalysis;  are  they  directed  to  take  showers 
after  their  tour  of  work? 

A:  The  Radiological  Control  Program  at  Portsmouth  is  an  aggressive 

program  operated  under  strict  rules  to  ensure  the  protection  of  the  worker. 
The  Shipyard  Radiological  Control  Program  is  directed  towards  minimizing 
radiation  exposure  to  workers  to  as  low  as  practicable  through  the  use 
of  strict  controls  on  all  aspects  of  radiation  work.  This  includes  equipment 
design,  worker  training,  preplanning,  working  in  verbatim  compliance 
with  written  procedures,  close  monitoring  of  personnel  radiation  expo- 
sure, extensive  use  of  radiation  shielding,  and  containing  radioactivity 
during  work  operations.  Shipyard  management  is  active  at  all  levels  to 
ensure  the  proper  control  of  radioactivi ty.  The  Radiological  Control  * 
Program  commenced  over  a year  before  the  first  radiation  work  began  at 
Portsmouth.  Ever  since  its  inception,  the  program  has  exercised  stricter 
requirements  than  those  in  the  Federal  Regulations  (Title  10  of  Code  of 
Federal  Regulations).  A brief  sunmary  of  the  Radiological  Control  Program 
at  Portsmouth  follows: 
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All  personnel  are  required  to  receive  formal  training  in  various 
aspects  of  radiation  work  and  in  radiological  controls  prior  to  being 
authorized  to  perform  radiation  work.  The  initial  training  course  must 
be  completed  satisfactorily  in  order  for  them  to  become  qualified  to 
work  in  a radiation  area.  This  qualification  requires  satisfactory 
completion  of  a written  exam  as  well  as  satisfactory  performance  during 
simulated  work  operations.  Every  radiation  worker  must  requalify  in 
this  same  manner  every  two  years.  In  addition,  each  radiation  worker 
must  attend  a "refresher"  training  course  to  formally  up-date  his  know- 
ledge of  radiological  controls  at  least  every  year.  This  training. is 
performed  by  full  time  instructors  of  the  Radiological  Control  Office. 
Training  is  also  conducted  by  individual  shop  instructors  in  the  specific 
job  skills  for  radiation  work  within  each  trade.  Periodically,  training 
bulletins  discussing  radiological  control  matters  are  distributed  to  be 
read  and  discussed  with  all  radiation  workers. 

Radiological  control  surveys  are  taken  on  a frequent  basis  by 
highly  trained  and  qualified  Physical  Science  Technicians  in  the  Radio- 
logical Monitoring  Division  of  the  Radiological  Control  Office.  These 
surveys  consist  of  routine  surveys  of  areas  end  facilities,  and  surveys 
for  each  individual  radiological  work  operation  performed.  Surveys  are 
conducted  for  radiation  levels,  radioactive  contamination  levels,  and 
airborne  radioactivity  concentrations.  The  results  of  surveys  and  mon- 
itoring are  reviewed  by  supervisory  personnel  to  provide  a double-check 
to  assure  no  abnormal  or  unacceptable  conditions  exists.  In  addition, 
many  operations  are  monitored  continuously  by  radiation  detectors  and 
air  samplers.  The  instruments  used  for  monitoring  and  surveying  oper- 
ations are  checked  daily  and  prior  to  use  and  receive  regular  calibration 
and  maintenance.  Surveys  provide  a continuous  "picture"  of  radiological 
conditions  in  all  areas  of  the  Shipyard. 

Perhaps  the  most  restrictive  regulations  in  the  radiological 
control  program  are  established  in  the  requirements  for  the  control  of 
radioactive  contamination.  Any  work  operation  involving  the  potential 
for  spreading  radioactive  contamination  is  carefully  planned  along  with 
strict  specifications  requiring  “total  containment"  to  assure  that  no 
person  becomes  contaminated.  The  Shipyard's  controls  for  radioactive 
contamination  are  so  strict  that  the  Shipyard  has  sometimes  had  to  take 
precautions  to  prevent  tracking  contamination  from  "fall-out"  and  natural 
sources  into  nuclear  areas  because  the  contamination  control  limits  used 
in  the  nuclear  areas  were  below  the  levels  of  natural  contamination 
occurring  outside  in  the  general  public  areas.  A basic  requirement  of 
contamination  control  is  the  monitoring  of  all  personnel  leaving  any 
area  where  radioactive  contamination  could  possibly  occur.  Because  this 
monitoring  is  complete  and  is  to  very  low  levels,  routine  showers  after 
work  is  not  required.  The  basic  approach  at  Portsmouth  is  to  prevent 
contamination,  not  wash  it  away. 
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Any  work  performed  on  radioactive  material  is  performed  under 
strict  compliance  with  written  instructions.  Written  instructions  are 
reviewed  by  professional  radiological/nudcar  engineers  or  health  physicists 
of  the  Radiological  Control  Office.  These  instructions  are  reviewed  to 
ensure  adequate  radiological  controls  are  contained  in  the  instructions 
for  the  work  being  performed. 

Because  the  radiological  control  program  exists  for  the  protection 
of  the  workers,  personnel  monitoring  has  always  received  a great  deal  of 
attention  and  is  performed  in  accordance  with  the  "state  of  the  art."  A 
description  of  the  monitoring  techniques  was  provided  in  response  to 
question  4.  Personnel  monitoring  at  Portsmouth  is  directed  by  professional  ' 
health  physicists  of  the  Radiological  Control  Office. 

Personnel  medical  qualifications  have  always  been  In  accordance 
with  requirements  imposed  by  the  Wavy  Bureau  of  Medicine  and  Surgery. 

Every  worker  is  required  to  take  a radiation  physical  examination  prior 
to  entry  into  the  radiation  program  as  a radiation  worker.  If,  during 
his  employment  as  a radiation  worker,  a worker  receives  more  exposure 
than  that  which  is  allowed  any  member  of  the  general  public,  medical 
examinations  are  also  given  at  least  every  three  years.  Every  radiation 
worker  also  receives  a medical  examination  upon  termination  of  employment. 
These  examinations  are  conducted  in  accordance  with  the  requirements  of 
the  Bureau  of  Medicine  and  Surgery  and  do  include  appropriate  blood 
tests/urinalysis  and  bio-assays.  Monitoring  for  internal  radioactivity 
is  performed  by  a "Whole  Body  Monitor."  This  equipment  is  capable  of 
detecting  internally  deposited  radioactivity  to  levels  a thousand  times 
lower  than  allowable  levels.  If  the  medical  examinations  uncover  any 
condition  which  may  jeopardize  the  workers  medical  qualification  as  a 
radiation  worker,  the  worker  is  disqualified  until  his  case  can  be 
reviewed  by  the  Radiation  Health  Effects  Advisory  Board  of  the  Bureau  of 
Medicine  and  Survery.  This  Board  is  comprised  of  physicians  specializing 
in  Radiation  Health.  The  Board  decides  whether  the  worker  may  remain 
qualified  or  must  be  disqualified. 

In  order  to  ensure  the  radiation  protection  program  is  operating 
strictly  in  accordance  with  the  requirements  established  by  the  Federal" 
Government,  the  Navy,  and  the  Shipyard,  the  prog  rain  is  audited  by  several 
organizations.  These  organizations  consist  of:  (1)  a Shipyard  internal 

audit  organization  (the  Radiological  Engineering  Division  of  the  Nuclear 
Engineering  Department);  (2)  Resident  personnel  of  the  Department  of 
Energy,  and  (3)  inspection  teams  from  the  Naval  Sea  Systems  Command. 

The  radiation  protection  program  must  satisfactorily  pass  these  audits 
and  inspections  in  order  for  the  Shipyard  to  maintain  its  authorization 
to  handle  radioactive  material . 
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10.  Q:  Have  radiation  workers  ever  been  paid  extra  for  their  work? 

What  incentives  are  offered  the  men,  if  any,  to  work  with  radiation? 

A:  Radiation  workers  have  never  been  paid  extra  for  radiation 

work.  Ho  special  incentives  are  offered  fur  work  in  radiation  areas. 

The  risk  from  radiation  at  the  Shipyard  is  less  than  the  risks  regularly 
accepted  in  normal,  industrial  work. 

11.  Q:  What  studies  or  analyses  have  been  undertaken  by  the  Navy  or 
federal  government  to  determine  that  frequent  exposure  to  low  level 
radiation  does  not  lead  to  a greater  possibility  of  cancer  and/or  leu- 
kemia? 


A:  There  have  been  numerous  studies  sponsored  by  the  federal 
government  which  have  studied  the  relationship  of  the  incidence  of 
clinical  disease  such  as  cancer  and  leukemia  and  radiation  exposure. 

For  example:  , 

(a)  One  of  the  largest  has  been  the  study  of  the  survivors  of 
Hiroshima  and  Nagasaki  by  the  Atomic  Bomb  Casualty  Commission.  This 
study  has  not  demonstrated  an  increase  in  the  incidence  of  disease  for 
low  level  radiation  exposure  below  50  rem.  This  study  has  been  in 
progress  for  approximately  30  years. 

(b)  The  Report  of  The  Advisory  Committee  on  the  Biological  Effects 
of  Ionizing  Radiation  (BEIR  Report)  by  the  National  Research  Council 
National  Academy  of  Sciences  titled  “The  Effects  on  Population  of 
Exposure  to  Low  Levels  of  Ionizing  Radiation"  reviewed  the  available 
literature  on  radiation  exposure  and  biological  effects  as  of  1972.  The 
BEIR  report  states  that  no  excess  in  leukemia,  or  other  cancer,  has  been 
documented  in  populations  exposed  at  dose  rates  within  present  occupational 
exposure  limits. 

(c)  The  Department  of  Energy  has  an  ongoing  mortality  study  among 
Federal  civilian  workers  at  Hanford. 

Numerous  other  examples  could  be  provided  such  as  studies  of  the 
effects  of  therapeutic  medicine  radiation  exposure,  effects  of  fallout 
on  Marshallese  Islanders  and  effects  of  radium  on  painters  of  watch 
dials.  ...  . 

One  organization  chartered  by  the  United  States  to  review  the 
scientific  literature  and  to  make  recommendations  on  exposure  to  ionizing 
radiation  is  the  National  Council  on  Radiation  Protection  (NCRP).  The 
NCRP  in  their  Report  No.  39,  “Basic  Radiation  Protection  Criteria" 

(1971),  stated: 

“Experience  with  occupational  exposure  in  the  general 
neighborhood  of  presently  acceptable  limits  over  the  last 
two  or  three  decades  has  shown  no  identifiable  injury 
ascribable  to  radiation." 


The  NCkP  has  emphasized  that  the  presently  permitted  exposure 
levels  represent  a level  of  risk  small  compared  to  other  hazards  of 
life.  In  their  1975  Annual  Report,  following  their  review  of  the  BEIR 
Report,  the  NCRP  stated: 

"The  NCRP  finds  no  new  evidence  on  radiation  effects  calling 
for  changes  in  radiation  standards  as  proposed  in  our  1971 
report." 

With  regards  to  the  risk  of  radiation  exposure  at  present  limits, 
the  U.S.  Nuclear  Regulatory  Commission  has  stated  in  NRC  Regulatory 
Guide  8.13  dated  November  1975: 

"Control  of  exposure  to  radiation  is  based  on  the  assumption 
that  any  exposure,  no  matter  how  small,  involves  some  risk. 

The  occupational  exposure  limits  are  set  so  low,  however, 
that  medical  evidence  gathered  over  the  past  50  years  indicates 
no  clinically  observable  injuries  to  Individuals  due  to 
radiation  exposure  when  established  radiation  limits  are 
not  exceeded." 

The  Navy  has  conducted  screening  studies  to  ensure  no  significant 
problems  show  up  which  would  warrant  deeper  study  by  other  Government 
agencies.  One  of  these  Navy  studies  covers  about  56,000  Navy  personnel 
by  the  Submarine  Medical  Research  Center. 

12.  Q:  Has  there  ever  been  or  is  there  now  going  on  any  studies  to 
determine  the  cancer  and/or  leukemia  death  rate  among  the  men  who  work 
with  radiation  either  at  the  Shipyard  or  any  other  federal  facility? 

What  do  you  think  of  the  merit  of  such  a study?  Our  research  Indicates 
a cancer  death  rate  of  approximately  38*  ampng  the  men  who  have  worked 
with  radiation  at  the  Shipyard,  whereas  the  cancer  death  rate  among 
persons  there  not  working  with  radiation  Is  21%.  (Kurkjlan  stated  that 
they  had  examined  100,000  death  records  in  three  states  and  from  that 
came  out  with  2,000  deceased  Shipyard  workers  and  it  came  down  to  Identify 
nuclear/non-nuclear  as  600).  Is  that  significant  difference  and  are  you 
concerned  about  the  difference? 

A:  The  first  parts  of  these  questions  are  answered  in  11.  above. 

The  Navy  is  concerned  about  any  health  effects  among  all  our  civilian 
and  military  personnel  and  has  encouraged  anyone  who  has  Information 
suggesting  ill  effects  to  report  them  to  the  Shipyard  authorities.  In 
your  question  you  state  that  your  research  indicates  a larger  death  rate 
among  those  Shipyard  workers  who  have  worked  with  radiation.  The  Shipyard 
would  be  Interested  In  such  data,  thus  it  would  be  helpful  if  you  would 
provide  to  the  Shipyard  the  information  you  have  on  the  cancer  deaths  of 
Shipyard  workers.  The  Shipyard  will  have  this  Information  evaluated  by 
Navy  medical  personnel. 
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13.  Q:  In  the  Commandant 1 s letter  to  the  Portsmouth  Herald  on  1 2/9/77 * 

lie  stated  that  an  analysis  done  by  the  Navy  she.vs  that  no  person  has 
developed  any  illness  caused  by  radiation  iron  a Naval  nuclear  Propulsion 
Plant.  Also  the  letter  stated  that  the  studies  show  a lower  incidence 

of  various  diseases,  including  cancer  and  leukemia,  for  radiation  personnel 
than  for  the  general  public.  Who  did  the  long-range  health  study  for  ■ 
ERDA?  Identify  those  studies.  How  was  the  data  gathered?  The  letter 
states  the  Ilavy  has  made  studies  of  health  records  and  has  other  studies 
in  progress.  Are  these  studies  of  radiation  workers  or  of  Naval  employees 
in  general? 

A:  The  study  mentioned  in  the  Shipyard  Commander's  letter  to  the 

Portsmouth  Herald  on  12/9/77  was  the  Longitudinal  Health  Study  of  personnel 
assigned  to  nuclear  submarines  which  was  done  by  the  Submarine  Medical 
Research  Laboratory.  This  study  included  nuclear  submarine  personnel  of 
all  rates,  including  both  personnel  exposed  to  radiation  and  personnel 
who  were  not.  Many  of  the  personnel  exposed  to  radiation  performed  work 
similar  to  Shipyard  employees.  The  Navy  also  has  other  studies  in 
progress.  These  include  mortal ity  studies  of  Shipyard  personnel  including 
personnel  who  have  received  radiation  exposure.  Although  they  were  not 
started  specifically  to  look  at  radiation  effects,  they  would  identify 
high  mortality  rates  from  radiation  exposure. 

14.  Q:  Did  the  Navy  study  the  health  of  the  workers  over  a long  range 

of  time,  or  was  it  a study  of  their  health  at  the  present  tine?  Has  any 
study  tried  to  determine  what  the  cancer  and/or  leukemia  death  rate  was. 
for  employees  wh o had  worked  with  radiation  over  an  extended  period  of 
tine,  so  as  to  take  into  account  the  extended  gestation  period  for 
cancer  to  develop? 

A:  Yes,  there  is  an  ongoing  study  at  the  Naval  Submarine  Medical 

Research  Laboratory  of  all  retired  Navy  personnel  who  have  served  on 
active  nuclear  submarine  duty. 

15.  What  are  the  reasons  the  Commandant  of  the  Shipyard  declines  to  be 

interviewed  in  person?  4 

A:  The  Shipyard  Commander  does  not  conduct  general  interviews  on 

this  subject  because  the  subject  matter  is  highly  complex  and  can  easily 
be  misunderstood  and  consequently  misquoted. 

16.  Q:  Was  there  an  incident  during  the  original  overhaul  of  the 

NAUTILUS  in  which  a small  group  of  men  were  exposed  to  radioactive 
primary  system  water  when  a hose  let  go  spraying  the  radioactive  water 
among  the  men?  One  of  tue  men  who  said  he  was  present  at  the  incident 
was  Ronald  LELHUMEUR  of  Dover,  NH,  a retired  Shipyard  laborer.  According 
to  your  records  was  MR.  BULH'JMEUR  present  and/or  exposed  to  radiation  in 
any  such  incident?  If  he  was,  provide  me  with  the  ci resistances  of  the 
incident,  the  names  of  other  men  involved,  the  measures  taken  to  measure 
the  radiation  doses  each  man  received,  the  measures  taken  to  cleanse 
them,  and  the  measures  taken  to  determine  if  there  were  any  lingering 
effects  from  their  contaminations.  MR.  BELHUMEUR  is  willing  to  provide 
me  with  a release,  if  necessary,  for  the  info,  if  it  falls  under  FIA  or 
PA  requirements. 

A:  Although  an  event  similar  to  that  which  you  have  described  may 

have  occurred  during  the  NAUTILUS  overhaul,  review  of  the  summary  records 
of  the  overhaul  shov/s  there  were  no  occurrences  which  could  have  resulted 
in  any  detectable  radiation  effects  on  personnel. 
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Mr.  Rogers.  Thank  you  very  much,  Dr.  Najarian,  for  sharing 
with  the  committee  this  important  information. 

Senator  Hathaway? 

Senator  Hathaway.  Thank  you  very  much,  Mr.  Chairman. 

Mr.  Rogers.  I think  we  will  use  the  5-minute  rule. 

Senator  Hathaway.  Doctor,  let  me  ask  you  just  a few  questions 
about  your  study  itself.  I would  take  it  from  what  you  said  that  you 
would  provide  a lot  more  information.  Would  it  be  a fair  statement 
to  say  your  study  really  is  not  complete? 

Dr.  Najarian.  Well,  the  study  as  I have  done  it,  is  complete.  In 
other  words,  according  to  the  methods  that  we  used  the  study  is 
completed,  it  is  not  going  to  go  any  farther  than  it  is  now.  The 
study  could  be  a different  study  and  could  be  perhaps  an  even 
better  study  if  we  had  had  complete  information  as  to  all  nuclear 
workers,  when  they  did  their  nuclear  work;  what  their  radiation 
levels  were,  and  that  sort  of  thing.  But  even  the  list  of  all  the 
nuclear  workers  would  be  a useful  thing. 

However,  I would  like  to  say  that  I do  not  blame  the  Navy  for 
not  giving  me  that  information,  I was  not  working  under  any 
official  grant,  and  I do  not  think  they  would  feel  it  appropriate  to 
release  that  sort  of  information  to  any  private  citizen  who  just 
happens  to  say  he  is  doing  a study  on  the  Portsmouth  Naval 
Shipyard.  I never  expected  that  they  would  release  that  informa- 
tion, and  I do  not  think  that  is  something  an  agency  would  ordinar- 
ily do. 

Senator  Hathaway.  What  additional  information  would  you 
need  that  would  change  your  conclusions,  or  could  change  your 
conclusions? 

Dr.  Najarian.  Well,  this  was  a proportional  mortality  study, 
which  simply  means  we  look  at  deaths  and  say  what  percentage 
died  of  various  causes.  There  could  have  been  a very  significant 
radiation  effect  taking  place  that  would  not  have  been  picked  up  by 
a study  of  this  kind.  For  example,  if  people  died  of  both  heart 
disease  and  cancer  in  the  same  proportion  that  they  die  at  older 
ages,  but  die,  say,  20  years  younger,  this  kind  of  a study  could  not 
have  shown  any  effect  at  all.  It  would  show  that  the  proportional 
mortality,  in  other  words,  the  percentage  of  deaths  from  cancer 
would  be  the  same.  If  another  study  were  done,  the  appropriate 
study  should  be  a cohort  study,  which  would  be  to  follow  every 
single  person  who  has  ever  worked,  say,  at  any  particular  shipyard. 
And  again,  I would  emphasize,  I do  not  believe  that  this  particular 
shipyard  is  any  different  from  the  others  in  terms  of  their  proce- 
dures. I have  a question  to  that  effect  that  I would  like  asked  of  the 
Navy.  I do  not  believe  there  is  anything  unusual  going  on  there, 
nor  that  they  violated  any  safety  standards,  or  accepted  radiation 
levels  for  occupational  exposure. 

I think  that  everything  they  did  they  believed  to  be  within  the 
realm  of  accepted  safety. 

What  I am  saying,  the  appropriate  study  should  be  to  look  at  all 
people — living  and  dead — in  order  to  be  able  to  calculate  age-ad- 
justed mortality  rates  and  compare  those  with  both  the  working 
population  at  the  shipyard  who  are  not  involved  with  radiation, 
and  perhaps  with  the  general  U.S.  population. 
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Senator  Hathaway.  When  you  make  the  comparison,  do  you 
make  it  on  the  basis  of  age  groups? 

Dr.  Najarian.  The  final  paper  is  an  age-specific  proportional 
mortality,  and  it  shows  something  that  I am  really  not  sure  of  why, 
but  if  a person  died  in  his  sixties,  then  the  chances  of  his  dying  of 
cancer,  if  he  died  in  his  sixties,  was  nearly  60  percent,  59.5  percent 
was  the  final  figure.  There  were  a lot  of  deaths  in  that  particular 
age  group,  so  that  figure  was  highly  statistically  significant,  com- 
pared to  the  nonnuclear  workers  which,  I believe,  had  26  or  27 
percent  dying  of  cancer.  I have  to  consult  my  paper,  I am  not 
exactly  sure. 

Senator  Hathaway.  Also,  your  comparisons  were  on  a national 
average  and  did  not  pick  up  particularly  localities.  I am  thinking 
particularly,  I think  Maine  has  the  third-highest  cancer  death  rate 
in  the  country.  Might  that  have  affected  it? 

Dr.  Najarian.  Well,  the  actual  differences  between  one  state  and 
another  are  very,  very  small.  There  might  be  an  overall  percentage 
of  cancer  deaths,  let  us  say,  in  Maine  of  19.5  percent,  where  the 
whole  U.S.  average  might  be  18.6  percent  proportional  mortality. 
You  are  talking  about  a difference  between  18  percent  or  19  per- 
cent, let  us  say,  for  all  age  groups  in  different  States  as  compares 
to  50  percent  or  60  percent  cancer  deaths  in  the  study  population 
for  certain  ages. 

In  addition  to  that,  the  population  in  Maine,  and  New  Hamp- 
shire, is  small  enough  that  it  is  conceivable  that  a very  high 
number  of  cancer  deaths  from  a point  source  such  as  the  Ports- 
mouth Naval  Shipyard,  for  leukemia,  could  actuall  affect  the  over- 
all statistics  for  the  entire  State  a very  small  amount.  Now,  1 doubt 
very  much  that  that  is  the  effect  because  the  working  population  of 
the  shipyard  may  represent  one  one-hundredth  of  the  population  in 
New  Hampshire,  or  slightly  less  than  that.  So,  I do  not  really  think 
that  could  be  a factor. 

There  are  also  differences  on  how  deaths  are  rated,  according  to 
doctors.  In  other  words,  how  a doctor  fills  out  a certificate,  and  how 
registrars  rate  them  in  various  areas,  there  might  be  conceivably 
slight  differences  that  could  alter  statistics  that  way. 

Senator  Hathaway.  What  further  studies  do  you  think  there 
should  be  made? 

Dr.  Najarian.  Well,  I think  this  particular  group,  the  shipyard 
workers  across  the  country  represent  a good  group  to  study  because 
the  records  are  available,  as  I understand  it,  how  much  radiation 
they  received  and  when;  and  the  fact  that  you  have  an  internal 
control.  In  other  words,  with  people  employed  in  the  same  facility 
who  are  not  doing  radiation  work,  you  will  be  able  to  get  a clear 
separation  between  what  you  would  presume  to  be  a radiation 
effect.  You  might  also  look  at  other  factors  in  the  environment 
that  could  be,  conceivably,  interacting  with  the  radiation,  such  as 
asbestos  exposure,  or  solvents,  or  whatever. 

I would  think  that  perhaps  looking  at  thL  shipyard  and  maybe 
one  or  two  others,  selected  at  random,  would  give  enough  data  to 
make  some  sort  of  conclusion  as  to  the  actual  risk  at  the  shipyard. 

Senator  Hathaway.  I have  a few  more. 

Mr.  Rogers.  Go  ahead. 
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Senator  Hathaway.  Could  you  give  us  just  a brief  analysis  of 
what  is  the  causative  factor  of  radiation  to  cancer? 

Dr.  Najarian.  I do  not  know.  If  you  have  someone  that  knows,  I 
wish  he  would  tell  me.  It  is  one  of  those  things  that  is  just  an 
association,  there  are  theories  as  to  why  it  would  induce  cancer, 
but  there  are  as  many  theories  as  there  are  people  and  no  one 
really  knows. 

Senator  Hathaway.  How  effective  are  radiation  badges,  are  you 
familiar  with  that? 

Dr.  Najarian.  Well,  this  is  one  of  the  points  that  I am  sure  could 
be  settled  by  this,  and  that  is  that  the  previous  studies  took  some 
calculated  rem  dose,  let  us  say  the  studies  on  medical  X-rays, 
people  who  received  radiation,  or  the  atomic  bomb  survivors.  They 
took  a rem  dose,  and  in  the  case  of  the  atomic  bomb  survivors  it 
was  based  on  the  blast  radiation  itself.  What  they  figured  was,  if 
they  were  a certain  distance  from  the  center  of  tne  blast,  for 
example,  they  would  have  been  exposed  to  a certain  amount  of 
rem *8  from  gamma  rays  and  neutrons  mostly,  from  the  initial  blast 
itself. 

There  is  also  the  fallout,  and  another  type  of  radiation,  involving 
neutron  activation.  Basically  they  figured  from  the  measurements 
they  could  make  that  the  fallout  was  so  low  compared  to  the 
overall  blast  radiation  that  the  fallout  itself  could  not  have  contrib- 
uted to  any  disease.  I have  checked  this  out  with  Dr.  Jablon  and 
others,  it  has  never  really  been  carefully  studied,  the  actual  effects 
of  the  fallout.  One  reason  was,  they  did  not  know  where  the  fallout 
went,  although  there  was  an  area  in  Nagasaki  that  was  heavily  hit 
by  fallout.  I have  a report  that  was  just  given  to  me  yesterday  that 
states  that  researchers  have  only  basically  been  able  to  interview 
50  people  from  that  area,  which  would  not  be  enough  of  a sample 
to  conclude  anything. 

But  I believe  that  the  fallout  or  particles,  in  other  words,  the> 
become  radioactive.  When  they  get  internalized,  they  perhaps  art 
causing  a lot  more  damage  than  the  actual  measurement  that  one 
would  make  by  a radiation  detector,  walking  through  an  area  of 
fallout.  Once  something  gets  internalized  it  would  include  some 
beta  emitters,  possibly,  or  gamma  emitters;  and  this  internalized 
radiation  may  be  causing  a lot  more  disease. 

That  might  explain  in  part  why  at  Smokey,  where  they  were 
exposed  in  some  cases  to  fallout  only,  and  the  REM  counts  were 
supposed  to  be  only  one  or  two  REM’s  or  less,  that  may  be  one 
reason  why  they  are  getting  so  much  extra  leukemia  because  the 
fallout  may  in  fact  be  causing  a significant  portion  of  the  cancer 
and  leukemia.  That  is  just  a hypothesis,  and  it  would  help  explain 
perhaps  why  in  the  shipyard  environment  where  they  actually 
work  with  radioactive  materials,  there  is  radioactive  dust  in  the  air 
at  times,  a room  may  become  contaminated  or  they  may  come  in 
contact  with  water  that  is  contaminated,  that  the  internalization  of 
that  material  may  in  fact  be  causing  more  damage  than  those 
badges  are  measuring,  the  external  detectors. 

Senator  Hathaway.  Thank  you,  my  time  is  up.  Thank  you,  Mr. 
Chairman. 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 
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What  types  of  leukemia  have  you  found  in  shipyard  workers? 

Dr.  Najarian.  Well,  a lot  of  the  leukemias  were  just  unspecified, 
they  said  acute  leukemia;  there  was  acute  lymphoid  leukemia; 
there  were  several  cases  of  chronic  myeologenous  leukemia;  there 
was  one  CLL,  a person  in  his  sixties.  About  half  of  them  were  just 
acute  leukemias,  they  were  unspecified.  There  were  several  acute 
myeologenous,  and  one  chronic  lymphocytic. 

Mr.  Carter.  Then  we  get  the  idea  that  although  there  is  a 
proven  relationship  between  radiation  and  leukemia,  there  is  no 
relationship  between  radiation  and  any  particular  type  of  leuke- 
mia; is  that  correct? 

Dr.  Najarian.  Well,  from  the  previous  studies  it  is  felt  that  most 
commonly  chronic  myeologenous  leukemia  going  on  to  acute  myeo- 
logenous leukemia  is  the  most  common  form  of  leukemia.  There  is 
also  a slightly  higher  incidence  of  acute  myeologenous  leukemia  in 
previous  studies.  In  general  all  cancers  are  increased  by  radiation 
exposure,  provided  that  the  appropriate  organ  gets  exposed. 

Mr.  Carter.  But  to  say  that  a particular  type  of  leukemia  was 
not  caused  by  radiation,  we  could  not  just  specify  that;  could  we? 

Dr.  Najarian.  Well,  no.  You  cannot  specify  that  any  one  single 
case  of  leukemia  was  caused  by  radiation.  I would  like  to  say 
something,  though— and  this  has  never  been  looked  at— there  is  a 
new  type  of  leukemia  that  has  been  described;  it  is  not  exactly  like 
a leukemia,  it  is  a little  bit  different,  and  that  is  the  so-called  hairy 
cell  leukemia,  which  Mr.  Pohopek  has.  We  have  five  patients  in 
our  hematology  clinic  now  with  hairy  cell  leukemia,  and  I believe 
that  one  or  two  of  the  others  also  had  heavy  radiation  exposure.  It 
is  something  that  was  probably  present  through  the  years  but  was 
never  really  described  because  it  took  an  electron  microscope  pic- 
ture to  make  the  diagnosis.  It  was  probably  present  before. 

There  is  no  set  disease  that  you  can  pinpoint,  that  was  caused  by 
radiation  and  nothing  else. 

Mr.  Carter.  We  have  known  of  hairy  cell  leukemia,  I believe, 
since  1958,  have  we  not?  And  the  electron  microscope  has  been 
available  only  a very  short  time. 

Dr.  Najarian.  It  was  probably  present  before. 

Mr.  Carter.  In  the  course  of  conducting  your  interviews  with  the 
families  of  shipyard  workers,  did  you  discover  any  reports  of  un- 
usually high  exposure  to  radiation? 

Dr.  Najarian.  Well,  it  seemed  to  be  a stoical  part  of  the  workers, 
that  the  workers  never  discussed  very  much  with  the  families  as  to 
what  actually  went  on.  I believe  that  there  were,  from  what  people 
tell  me,  a lot  of  small  so-called  incidents— I do  not  know  exactly 
how  frequent  they  are — where  something  that  contains  contamina- 
tion is  spilled,  or  spread  on  a small  area,  or  whatever.  That  is  one 
of  the  questions  I asked  , too,  of  the  Navy,  how  frequent  are  these 
small  incidents.  I do  not  have  any  report  of  an  accident  that  would 
result  in  enough  radiation  to  kill  someone  outright,  or  within  two 
or  three  weeks  after  the  exposure. 

I would  like  to  say  that  this  accident,  by  the  way,  that  a number 
of  people  have  told  me  and  the  Boston  Globe,  occurred,  I believe,  in 
1960,  involving  the  breaking  of  a water  pipe,  and  that  there  were 
two  leukemias  from  that,  two  cancers  out  of  the  six  people,  one 
other  death. 
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In  that  accident  two  of  the  people  who  were  involved  in  it  had 
total  radiation  counts  reported  by  the  shipyard,  one  Mr.  Belhu- 
meur,  who  will  be  speaking  here  in  a few  minutes,  I believe  less 
than  eight  rem;  and  the  other  is  someone  else  who  was  less  than 
five  rem,  his  total  shipyard  exposure. 

Mr.  Carter.  In  the  cases  you’ve  examined  have  you  found  that 
there  are  more  cases  of  hairy  cell  leukemia  than  any  other  particu- 
lar kind? 

Dr.  Najarian.  No;  there  was  no  case  of  hairy  cell  leukemia  in 
this  group.  In  fact,  I would  doubt  very  much 

Mr.  Carter.  I thought  you  said  that  the  gentleman  you  are 
treating  at  the  VA  has  hairy  cell. 

Dr.  Najarian.  He  has  hairy  cell,  but  he  is  not  part  of  the  study. 

Mr.  Carter.  He  is  not  part  of  the  study,  but  he  was  a worker 
there? 

Dr.  Najarian.  He  was  a worker  there,  yes.  That  is  a diagnosis 
that  I do  not  think  would  have  been  made,  and  even  now  would  be 
made  with  great  difficulty.  In  fact  he  had  been  studied,  this  partic- 
ular patient  had  been  studied  for  a while  at  the  Exeter  New 
Hampshire  Clinic,  and  they  did  not  have  the  vaguest  idea  of  what 
he  had.  In  fact,  it  took  us  2 to  3 weeks  to  figure  out  what  he  had. 

Mr.  Carter.  Could  you  elaborate  on  your  preliminary  finding 
that  the  workers  exposed  to  radiation  at  Portsmouth  may  be  facing 
an  early  death? 

Dr.  Najarian.  Well,  again,  the  kind  of  study  that  was  done,  you 
cannot  prove  that  they  are  dving  younger.  However,  when  you  look 
at  the  ages  at  which  people  are  dying  in  the  nuclear  and  the 
nonnuclear  group,  if  you  just  take,  for  example,  people  who  die  at 
less  than  age  50,  the  nuclear  workers  may  in  fact  be  younger  than 
the  others.  There  were  just  as  many  workers  dying  at  less  than  age 
50  among  the  nuclear  as  compared  to  the  nonnuclear  group;  and 
this  was  not  put  in  the  study,  but  it  was  part  of  a separate  analy- 
sis. I could  make  that  data  available  once  the  study  is  published. 
But  there  were  just  about  the  same  number  of  workers  in  the 
nuclear  group  dying  at  less  than  age  50  as  in  the  nonnuclear 
group,  despite  the  fact  that  there  are  a much  smaller  percentage  of 
nuclear  workers. 

Again,  this  is  an  issue  that  I think  is  important.  The  Navy  has 
stated  that  there  is  no  clear  evidence  that  any  other  disease  other 
than  cancer  is  caused  at  an  earlier  age,  or  rather  occurs  at  an 
earlier  ajge  from  radiation  exposure.  However,  there  is  a lot  of 
information  from  animal  experiments  that  talk  about  a general 
shortening  of  life  expectancy  from  radiation  exposure  for  all 
causes,  and  a major  study  which  was  referred  to  in  the  BEIR 
report  by  Saltwelf  and  Saltzer  also  shows  American  radiologists 
had  a higher  cardiovascular  renal  death  rate  from  radiation  expo- 
sure— rather  the  people  they  identified  as  a high  radiation  expo- 
sure group  had  a higher  death  rate  compared  to  other  medical 
specialists,  as  well  as  having  a higher  death  rate  of  cancer. 

Mr.  Carter.  How  would  you  describe  the  response  of  the  Navy  to 
your  work? 

Dr.  Najarian.  Well,  if  I were  them,  I would  have  responded  even 
harsher. 

Mr.  Carter.  Sir? 
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Dr.  Najarian.  If  I were  the  Navy,  I would  have  responded  ever 
harsher.  You  know,  there  are  a lot  of  limitations  to  a study  done  in 
this  manner  and  with  this  technique.  However,  I feel  that  there 
were  so  many  leukemia  deaths,  and  there  was  such  a big  difference 
between  the  nuclear  and  nonnuclear,  that  even  if  there  was  a bias, 
a small  bias,  it  would  be  highly  unlikely  that  the  bias  could  have 
caused  such  big  differences;  either  a reporting  bias  from  the  people 
who  said  their  next  of  kin  had  radiation  exposure,  or  whatever. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Thank  you.  Mr.  Markey? 

Mr.  Markey.  Thank  you,  Mr.  Chairman. 

In  one  of  your  earlier  statements  you  were  saying  that  you  do 
not  blame  the  Navy  for  not  letting  any  old  citizen  get  hold  of  that 
kind  of  information.  I guess  that  is  the  very  reason  that  we  passed 
the  Freedom  of  Information  Act,  so  that  any  old  citizen  can  find 
out  what  his  government  is  doing.  Especially  when  a respected 
doctor  and  a nationally  respected  newspaper  asks  for  information 
which  will  make  it  possible  to  decide  what  effect  indication  is 
having  on  the  public  and  upon  individuals  who  are  working  within 
Federal  facilities,  this  is  a very  legitimate  claim. 

Dr.  Najarian.  Well,  we  did  not  exhaust  all  the  appeals  that  were 
available,  there  are  only  so  many  resources  that  I had  available. 

Mr.  Markey.  I can  understand  that  you  did  not  exhaust  them, 
but  it  is  dismaying  to  those  of  us  that  are  interested  in  seeing  not 
only  the  letter  but  the  spirit  of  that  law  complied  with,  that  the 
Navy  was  not  as  forthcoming  with  information  as  they  could  have 
been. 

What  I am  wondering  is,  in  light  of  your  inability  to  come  up 
with  all  the  documentation  which  you  wanted,  what  do  you  say  to 
the  Navy’s  contention  that  your  study  and  the  Globe  study  is  not 
credible  because  of  the  weight  of  evidence  from  numerous  other 
studies,  which  they  never  cited.  I guess,  to  contradict  you;  and  that 
your  simplistic  approach  really  lends  itself  not  to  the  kind  of 
credibility  which  a scientific  research  should. 

What  do  you  feel  about  these  criticisms,  and  the  attacks  upon 
the  limitation  of  your  study.  Should  we  be  able  to  give  any  weight 
to  your  study,  and  what  kind  of  weight  should  we  give  it? 

Dr.  Najarian.  Well,  first  of  all,  some  of  the  best  studies  are  the 
most  simple  studies,  the  ones  that  do  not  have  to  be  so  complicated 
because  the  effect  is  so  obvious.  It  was  a very  simple  approach,  I 
admit  that.  There  are  certain  hard  things,  like  the  number  of 
leukemia  deaths,  and  the  fact  there  was  such  a wide  difference  in 
percentage  of  cancer  deaths  between  nuclear  versus  nonnuclear 
workers.  And  the  sample  was  a very  highly  statistically  significant 
sample. 

Mr.  Markey.  Do  you  think  your  sample  was  statistically  signifi- 
cant to  the  point  where  it  can  withstand  scientific  challenge? 

Dr.  Najarian.  Well,  the  statistics  can  withstand  scientific  chal- 
lenge. But  again,  more  important  than  statistics  is  what  went 
behind  the  study  itself  to  tiring  those  results.  Now,  I tried  in 
analyzing  the  data  as  much  as  possible  to  in  fact  bias  the  study  to 
show  no  effect.  Just  to  give  you  an  example,  these  four  cases  where 
the  family  said  they  died  of  cancer,  I did  not  get  the  original 
records  because  for  epidemiological  research  that  is  not  an  accept- 
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ed  thing.  If  you  decide  to  set  up  a criterion  for  something,  you  use 
that  for  the  whole  group. 

In  addition  to  that,  I went  very  strictly  by  what  the  Globe 
reported  to  me.  We  went  over  the  data  later,  in  other  words,  the 
answers  to  the  questions  they  had  asked  the  next  of  kin.  By  their 
answers  I had  a set  criterion  as  to  whether  I would  call  them  a 
"definite  exposure,”  a “probable  exposure,”  a “did  not  know,”  or, 
“no.”  It  turns  out  that  the  definite  exposures  and  the  probable 
exposures  both  had  roughly  the  same  percentage  of  leukemia  and 
cancer  in  each  of  those  groups.  So,  I felt  there  was  no  particular 
bias  in  someone  saying,  "Well,  I think  he  was  exposed,”  when  in 
fact  he  was  not. 

When  I went  over  the  data  with  the  Globe  there  was  one  case 
with  a multiple  myeloma  that  the  way  the  Globe  had  written  the 
statement,  it  sounded  like  it  was  not  a radiation  exposure,  but  in 
fact  the  person  who  took  that  particular  phone  call  said  he  remem- 
bered distinctly  that  that  was  a radiation-exposed  person,  but  he 
had  just  not  written  it  down  the  way  that  I would  have  picked  it 
up  if  this  was  radiation.  But  I did  not  change  that,  I kept  it  in  the 
nonradiation  group. 

In  other  words,  I was  very  strict  because  I know  this  was  an 
important  thing  and  we  would  be  held  up  to  criticism,  and  it  is 
going  to  be  repeated.  Either  the  facts  are  going  to  be  there,  or  they 
are  not.  I believe  very  strongly  they  are  going  to  be  there.  I do  not 
think  that  anyone  should  be  settled  with  just  this  study  and  say, 
“Call  it  a day,”  or  whatever. 

There  are  a lot  of  other  thingB  that  have  to  be  done  to  identify 
exactly  what  is  the  risk.  Perhaps  it  is  only  a risk  because  of 
something  that  happened  in  1960.  It  is  quite  possible  that  all  the 
effects  we  are  seeing  here  could  have  been  from  something  going 
on,  perhaps  a number  of  radiation  accidents  that  were  -not  report- 
ed, or  whatever;  but  a high  radiation  exposure  occurring  in  1959  or 
1960  could  have  carried  through  this  whole  time  period.  Anything 
they  would  have  done  in  the  last  10  years  to  make  the  standards 
better,  or  safer,  would  not  show  up  in  a study  like  this. 

Mr.  Markey.  Let  me  ask  you,  how  did  you  determine  how  much 
radiation  these  people  had  been  exposed  to,  did  you  use  conserva- 
tive estimates? 

Dr.  Najarian.  Again,  we  tried  to  put  estimates  on  this,  but  we 
did  not  know  specifically  for  a specific  person  how  much  radiation 
that  person  received.  What  we  did  know,  I received  some  informa- 
tion from  George  Hutchinson  at  the  Harvard  School  of  Public 
Health.  The  Navy  had  reported — and  I do  not  know  where  this  was 
published— but  Dr.  Hutchinson  had  a sheet  that  stated  that  the 
average  radiation  exposures  for  the  55,000  or  so  Navy  personnel 
who  are  monitored  for  radiation,  which  would  include  people 
within  the  actual  boats  themselves  and  shipyard  workers,  and 
some  other  people. 

In  this  group  there  was  a remarkable  consistency  between,  I 
think,  1969  ana  1973,  that  90  percent  of  the  people  received  less 
than  one  rem  per  year  in  their  group;  95  percent  of  the  people 
received  less  than  two  rems.  No  one  received  more  than  five  re  ms 
during  that  entire  time.  I believe  no  one  exceeded  three  rem  per 
quarter,  according  to  the  Navy,  during  those  4 years. 
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In  addition  to  that,  in  a study  referred  to,  a published  report  by 
the  EPA,  which  gives  an  average  figure  for  Navy  personnel  ex- 
posed to  radiation  of  0.211  rem  per  year.  This  is  for  the  industrially 
exposed  people,  and  not  the  medically  exposed  people,  which  is 
lower  than  that.  For  the  industrial  an  average  of  0.211  rem  per 
year.  If  you  take  that  average  and  say,  well,  you  have  10  years  of 
radiation  work,  that  gives  you  about  2 rem  for  radiation  work. 

Now,  in  conjunction  with  the  study  I also  interviewed  a number 
of  people,  and  I have  actual  records  from  the  Navy,  as  to  actual 
radiation  amounts.  I had  three  cases  of  leukemia  where  I know  the 
radiation  exposure,  according  to  the  military,  was  less  than  10  rem. 
In  addition  to  that,  of  all  the  people  I interviewed  one  person  has 
said  that  his  radiation  exposure  was  40  rem;  his  was  the  highest  of 
anyone  who  told  me.  This  was  again  a total  lifetime  exposure. 

Mr.  Markey.  Well,  among  the  people  that  you  surveyed,  there  is 
always  the  problem  of  averages.  You  know,  the  average  depth  of  a 
swimming  pool  can  be  5 feet,  but  if  10  percent  of  the  people  go 
down  to  the  10-foot  depth,  there  is  a greater  danger  for  them, 
clearly. 

There  have  been  people  who  testified  before  the  subcommittee 
over  the  past  couple  of  months  who  have  indicated  there  ought  to 
be  a reduction  to  one-tenth  of  what  the  current  acceptance  level  of 
radiation  exposure  is,  which  is  apparently  five  rems.  Do  you  agree 
with  that? 

Dr.  Najarian.  All  I can  say  is  these  people  are  receiving,  I 
believe,  much  smaller  doses  of  radiation,  if  in  fact  the  radiation 
records  as  reported  to  the  workers  themselves,  and  on  sheets 
handed  out  by  the  shipyard  are  correct,  that  they  are  in  fact 
receiving  much  less  radiation  than  would  be  needed  to  account  for 
effects  of  this  kind.  Now,  it  could  be  that  there  are  other  factors 
interacting  with  radiation,  that  are  doing  this;  that  it  may  not  be 
just  the  radiation  itself. 

I do  not  know,  I could  not  make  a statement  like  that  based  on 
our  study  because  you  need  a lot  more  information  before  you  can 
say  that.  It  could  be  that  the  effects  we  are  seeing  are  occurring 
because  of  a very  small  group  that  were  involved  in  very  high 
doses  of  radiation  exposure,  that  are  causing  this  disease. 

One  of  the  persons  that  was  exposed  in  that  accident  in  1960 
showed  up  in  the  study;  the  other  one  did  not,  just  because  of  the 
random  method  that  we  got  the  death  certificates.  One  of  the 
leukemia  deaths,  I am  talking  about.  So,  it  could  be  there  was  a 
very  small  population  getting  high  amounts  of  radiation,  tliat 
caused  these  results.  I could  not  say  that  from  a study  of  this  kind, 
but  I think  a study  could  be  done. 

Mr.  Markey.  Do  you  think  there  arp  other  occupational  carcino- 
gens which  they  could  have  been  exposed  to,  which  could  also  give 
similar  results  in  such  a study? 

Dr.  Najarian.  There  are  no  other  carcinogens  that  could  have 
accounted  for  this  result  alone  for  the  simple  reason  that  the 
nonnuclear  workers  who  were  exposed,  I believe,  to  the  same  types 
of  materials  except  for  radiation,  those  people  did  not  have  a 
higher  proportional  mortality  of  cancer  and  leukemia.  It  is  possi- 
ble, however,  that  in  combination  with  radiation  something  else  is 
causing  a very  high  incidence,  similar  with  what  happens  with 
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asbestos  exposure  and  cigarette  smoking.  Asbestos  exposure  in  and 
of  itself  does  not  increase  the  incidence  of  lung  cancer  by  any  great 
degree,  but  if  you  throw  in  cigarette  smoking,  it  multiplies  the 
effect  manyfold  over  just  the  asbestos  itself. 

Mr.  Markey.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  You  are  an  employee  of  the  Veterans’  Adminis- 
tration? 

Dr.  Najarian.  Yes. 

Mr.  Walgren.  And  why  did  they  say  you  could  not  get  any 
outside  funding  whatsoever  if  you  wanted  to  pursue  this  interest? 

Dr.  Najarian.  Well,  as  I understand  my  contract  there  we  are 
not  allowed— although  a lot  of  fellows  and  residents  do  this— to 
take  so-called  moonlighting  jobs.  We  are  not  allowed  to  work  other 
than  our  work  at  the  VA  and  earn  money  at  it.  There  are  a 
number  of  people  that  do  that,  I do  not.  It  is  part  of  the  contract 
that  we  are  not  allowed  to  be  salaried  by  any  outside  agency,  or 
work,  or  employer,  whatever,  as  long  as  we  are  working  at  the  VA. 

Mr.  Walgren.  I see.  What  reasons  did  the  Navy  give  for  refusing 
to  disclose  whether  or  not  deceased  workers  were  involved  in  nucle- 
ar or  nonnuclear  work? 

Dr.  Najarian.  I can  read  their  replies. 

Mr.  Walgren.  Have  those  been  entered  in  the  record? 

Dr.  Najarian.  I think  you  have  a copy  of  all  the  letters  that  they 
sent  me. 

Mr.  Rogers.  I think  it  was  submitted  for  the  record. 

Mr.  Walgren.  Well,  if  they  are  in  there 

Dr.  Najarian.  Basically  they  quoted  the  Privacy  Act,  that  was 
their  mqjor  reason;  the  privacy  of  the  individuals. 

Mr.  Rogers.  Excuse  me,  of  the  deceased  individual? 

Dr.  Najarian.  That  has  not  been  written,  that  was  verbal  over 
the  phone.  The  Boston  Globe  team  asked  them  after  they  turned 
down  the  last  request,  which  was  for  names  only,  asked  them  if  we 
had  submitted  to  them  a list  of  people  who  were  deceased.  The 
fellow— I do  not  know  whether  he  was  trying  to  be  funny,  or 
whatever,  it  was  not  a written  reply— he  said  they  would  not  give 
that  either  because  of  the  Privacy  Act.  I suppose  maybe  the  pri- 
vacy of  the  families,  or  something. 

Mr.  Walgren.  And  when  you  inquired  at  the  Portsmouth  yard, 
did  you  find  there  was  any  current  study  of  health  effects  ongoing? 

Dr.  Najarian.  Well,  part  of  the  statement  that  they  released  to 
the  Portsmouth  press  contained  what  I considered  a misleading 
statement,  that  they  had  studied  56,000  people  and  found  a lower 
incidence  of  cancer  and  leukemia.  I guessed  at  that  time  that  must 
not  have  been  a followup  study,  and  it  turned  out  I am  correct,  it 
was  not  a followup  study.  There  are  no  studies,  basically,  no  follow- 
up studies,  unless  they  have  done  their  own  privately  and  have  not 
released  the  information,  which  I doubt.  None  of  the  doctors  are 
aware  of  any  studies,  and  I called  several  other  shipyards  and 
talked  with  them,  and  they  are  not  aware  of  any  studies  of  this 
nature. 

Mr.  Walgren.  From  your  involvement  with  this  project,  can  you 
suggest  what  should  go  into  a study  that  would  satisfy  you  on 
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whether  or  not  there  are  harmful  health  effects,  and  what  the 
risks  are? 

Dr.  Najarian.  Well,  I think  the  CDC  or  any  other  agency  that 
does  this  sort  of  research  would  know  exactly  what  to  do,  and  what 
information  to  get.  I am  sure  I would  be  satisfied. 

Mr.  Walgren.  Why  does  everybody  have  such  great  confidence 
in  the  CDC? 

Dr.  Najarian.  Well,  can  you  tell  me  any  case  where  they  have 
ever  falsified  or  hid  the  result  of  some  study?  I do  not  know  of  any. 
I know  of  no  reason  to  question  their  honesty. 

Mr.  Walgren.  No;  I have  no  reason  to  question  their  involve- 
ment in  any  way,  except  it  strikes  me  that  this  is  an  extremely 
sophisticated  area.  I understand  the  CDC  has  undertaken  some 
statistical  analyses,  but  I have  no  indication  that  the  CDC  has 
people  who  could  accurately  evaluate,  or  sensitively  evaluate,  what 
must  be  extremely  complex  data.  Maybe  they  do,  but  I just  notice 
there  is  a great  rush  to  say  that  the  CDC  alone  should  be  able  to 
pass  judgment  on  this. 

Dr.  Najarian.  I would  like  to  say  that  there  is  a tumor  registry 
in  New  Hampshire — the  name  of  the  fellw  involved,  I think,  is 
Ross  McIntyre,  no  relation  to  Senator  McIntyre — who  apparently 
have  some  sort  of  records  of  all  tumors  that  occurred  in  hospitals 
in  New  Hamsphire.  They  might  be  able  to  assist  whoever  will 
eventually  do  the  study;  they  might  be  of  assistance  in  some  way. 

Mr.  Walgren.  Part  of  my  problem  is  that  it  is  such  an  emotional 
area  that  certain  people  do  not  give  credence  to  other  people’s 
viewpoints.  That,  I take  it,  is  why  you  prefaced  your  remarks  by 
saying  that  you  in  fact  believe  that  nuclear  power  was  a reasonable 
thing  under  certain  circumstances.  That  is  a very  interesting  dis- 
claimer. I am  concerned  that  we  really  are  satisfied  with  whom 
will  conduct  the  research  in  the  agency  and  what  kind  of  balance 
the  group  has  that  is  finally  brought  to  bear  on  this.  Otherwise  we 
will  be  subject  to  the  same  kind  of  disbelief  about  this  study. 

Dr.  Najarian.  Well,  I do  not  think  it  is  likely  that  any  study 
which  is  done  honestly  from  records  that  are  available  will  show 
there  is  no  effect  on  the  nuclear  workers.  But  I must  emphasize 
that  you  are  talking  about  a very  small  proportion  of  workers 
within  the  shipyard  itself— I do  not  know  exactly  the  number  of 
nuclear  submarines  at  this  time,  there  used  to  be  92  a few  years 
ago.  But  they  are  overhauling  a large  number  of  nuclear  reactors, 
and  I presume  conditions  might  be  a little  more  difficult  because  of 
the  size  of  the  submarines  to  maneuver  in,  than  perhaps,  say,  a 
standard  power  plant. 

There  is  risk  in  any  kind  of  energy  production  in  this  country, 
especially  to  the  workers  involved.  There  is  risk  even  to  the  gen- 
eral public  for  burning  coal  or  any  other  fossil  fuel,  and  these  risks 
may  be  far  greater  than  any  risk  to  the  general  population  from 
nuclear  power  reactors. 

I am  talking  about  only  the  risk  to  a small  group  of  people  who 
actually  get  involved  in  having  to  repair  radioactive  areas.  When 
you  compare  this  risk,  say,  to  coal  mining  or  other  risks  of  getting 
other  forms  of  energy,  it  may  in  fact  be  that  it  is  no  different  from 
those  others. 
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But  I think  it  should  at  least  be  looked  at  to  see  if  there  is  any 
way  that  the  health  can  be  improved  for  these  people. 

Mr.  Walgren.  I would  simply  like  to  add  that  when  witnesses 
come  before  the  committee  and  talk  in  terms  of  risk,  we  are  not 
talking  about  a risk  to  the  individual;  but  a certainty  of  death  to  a 
number  of  people  involved  in  a large  population.  What  we  are 
talking  about  is  the  certainty  of  death,  not  the  risk  of  death,  at 
least  in  to  the  overall  group. 

Dr.  Najarian.  Again,  if  you  talk  about  proportional  risk,  you 
would  talk  about  an  average  loss  of  life  expectancy  of  nuclear 
workers  as  compared  to  some  other  type  of  worker.  You  could  say, 
yes,  some  particular  person  is  going  to  die  at  age  55  of  cancer,  or 
age  62  of  leukemia.  But  you  cannot  predict  who  those  people  are 
going  to  be. 

But  if  you  can  say  that  the  overall  risk  is  a given  amount  for  the 
average  worker  who  is  actually  doing  that  particular  work,  you  can 
compare  it  to  other  risk  and  say  whether  or  not  it  is  something 
that  should  be  improved. 

You  have  to  realize  that  a lot  of  people  in  this  country  accept  the 
risk  of  cigarette  smoking  which  shortens  their  life  expectancy  by 
maybe  8 to  10  years  in  the  average.  That,  to  me,  is  a very,  very  big 
risk.  And  yet,  millions  of  people  accept  it. 

Mr.  Walgren.  Perhaps  the  reason  they  accept  smoking  and  do 
not  change  their  own  habits  is  because  we  continually  describe  it 
in  terms  of,  “Well,  it  is  just  a risk  to  you.”  We  do  not  really  come 
to  grips  with  the  fact  that  we  are  talking  about  a certainty  of 
death  to  a number  of  people  in  a given  group.  Now,  it  may  not  be 
you  who  dies,  but  someone  is  going  to  die.  When  we  just  say,  “Well, 
it  is  just  a risk”,  it  may  very  well  be  that  people  think,  “Well,  gee, 
if  it  is  just  a risk  that  means  that  maybe  it  will,  and  maybe  it  will 
not.”  But  it  will,  and  that  is  the  point. 

I have  one  other  question. 

Mr.  Rogers.  Go  ahead. 

Mr.  Walgren.  I would  like  to  leave  the  record  open  at  this  point 
and  ask  you  if  you  would  submit  what  you  feel  should  be  looked  at 
in  a study  to  get  at  what  you  have  tried  to  get  at,  at  Portsmouth.  I 
do  not  know  what  kind  of  a group  we  will  come  up  with  in  the  long 
run,  or  who  will  appoint  the  group.  But  I would  like  to  see  that 
group  responding  to  the  specific  parameters  that  you  believe 
should  be  examined.  I would  like  to  leave  the  record  open  at  this 
point  for  a submission,  if  you  would. 

Dr.  Najarian.  I will  try  to  get  something  together,  I can  mail  it 
to  the  committee. 

Mr.  Walgren.  Thank  you. 

Mr.  Rogers.  Let  me  just  ask  a couple  of  questions,  and  then  we 
will  go  back  to  other  members. 

From  your  work,  would  you  believe  that  workers  received  more 
than  measured  or  stated  radiation  exposure;  would  there  be  any 
way  for  you  to  make  that  judgment? 

Dr.  Najarian.  No. 

Mr.  Rogers.  Well,  what  about  the  possibility  of  internal  radi- 
ation, such  as  alpha  and  beta? 

Dr.  Najarian.  Well,  again,  they  measure  internal  radiation  in 
certain  ways,  they  take  whole-body  counts,  and  what  not.  I do  not 


know  enough  about  the  details  of  what  they  do  to  state  whether  or 
not  they  are  measuring  everything  they  should  be  measuring. 

I would  also  like  to  point  out  that  no  one  has  really  done  a study 
that  relates  a measurement  of  internal  radiation — at  least  I am  not 
aware  of  any — some  sort  of  measurement  to  disease  later.  There 
are  studies  that  rate  so-called  REM  count  to  the  predictability  of 
disease  later.  But  I am  not  aware  of  any,  except  possibly  Mancu- 
so’s,  which  I really  have  not  completely  gone  over,  that  take  some 
kind  of  measurement  of  an  internal  radiation.  In  other  words, 
taking  the  measurement  and  actually  using  that  measurement  and 
converting  it  to  an  external  detector  or  REM-count  measurement, 
and  then  predicting  the  amount  of  disease  from  that.  I do  not  think 
there  is  any  study  that  actually  tries  to  say,  all  right,  if  the 
internal  detectors  say  this  much,  whole-body  counts,  or  whatever, 
this  is  what  we  would  expect. 

Mr.  Rogers.  Our  staff,  in  talking  to  workers  at  Portsmouth  were 
told  that  there  was  a concern  over  losing  jobs  if  they  discussed  this 
because  of  all  this  radiation  publicity.  I wondered  if  you  had  been 
given  the  same  impression. 

Dr.  Najarian.  Well,  again,  I do  not  have  any  written  proof  for 
you  about  anything  that  I am  about  to  say,  but  first  of  all,  I am 
pretty  fearless,  I think.  When  I first  started  this  project  and  did 
not  get  any  replies  from  letters  to  Kennedy  and  Carter  initially; 
and  then  I started  getting  replies  from  these  questionnaires,  the 
rapidity  with  which  the  VA  was  notified  after  the  questionnaires 
were  mailed  out,  it  must  have  happened  so  fast — and  nothing  in 
Government  usually  occurs  that  rapidly  in  response  to  something — 
that  it  frightened  me  a little  bit.  Maybe  a major  effect  was  going 
on  that  they  may  have  known  about  and  did  not  want  anyone  else 
to  know  about.  I was  just  afraid  to  be  holding  that  information 
myself.  I received  questionnaires  from  various  people.  So,  I myself 
was  afraid. 

There  was  a meeting  held  on  December  7 in  Dover,  and  one  of 
the  persons  who  was  at  that  meeting  I spoke  with  later,  he  told  me 
that  everyone  who  went  to  that  meeting  was  questioned  by  the 
shipyard.  At  least  he  believed  that  everyone  was  questioned.  Just 
the  fact  that  the  shipyard  was  interested  in  knowing  what  was  said 
and  who  was  there  can  be  an  intimidating  factor  to  a number  of 
people.  You  know,  they  do  have  their  jobs  there,  and  it  is  a vital 
employer  in  the  area. 

Mr.  Rogers.  Could  you  let  us  have  those  names  for  the  record? 

Dr.  Najarian.  The  name  of  the  person  that  spoke  to  me  after 
the  meeting  was  Mr.  Charles  True. 

Mr.  Rogers.  Now,  what  about  the  VA?  Who  contacted  you  on 
behalf  of  the  VA  to  explain  the  concern  and  make  the  request  that 
you  furnish  all  papers  to  them? 

Dr.  Najarian.  Well,  the  request  for  the  papers  was  a verbal 
request  from  Dr.  Amick’B  office  at  the  VA;  he  is,  I believe,  the 
director.  They  have  a number  of  different  categories  of  directors. 

Mr.  Rogers.  Yes. 

Dr.  Najarian.  His  office  requested  those  things.  The  people  who 
talked  with  me  were  both  his  office  and  Dr.  Daniel  Deykin  of  the 
Medical  Service,  who  in  fact  encouraged  me,  said  I should  pursue 
this  if  I felt  up  to  it;  the  chief  of  the  Medical  Service  at  the  VA. 
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But  he  did  say  that  they  wanted  to  make  it  clear  to  me  that  I was 
on  my  own. 

Mr.  Rogers.  I notice  in  your  questionnaire  that  you  sent  out,  you 
did  ask,  "Would  you  give  permission  to  obtain  your  past  work 
health  and  radiation  records  at  the  shipyard?"  Did  you  get  positive 
responses  to  that  question? 

Dr.  Najarian.  Yes;  everybody  that  returned  the  questionnaire 
they  all  did  give  me  permission.  There  may  have  been  one  that 
said,  "No.” 

Mr.  Rogers.  Did  you  use  that? 

Dr.  Najarian.  No;  I did  not  because,  again,  this  data  that  I 
collected  in  that  manner  I merely  used  as  a screening  technique  in 
order  to  see  if  there  might  be  a problem.  None  of  that  data  was 
used  in  the  Anal  study  because  it  was  not  randomly  collected  data, 
it  was  selected  data.  It  was  simply  put  aside  as  another  body  of 
data. 

Mr.  Rogers.  And  could  you  set  forth  for  the  record — and  I will 
not  ask  you  to  do  it  now  but  in  writing— what  type  of  data  you 
would  need  to  do  a complete  study  which  would  satisfy  you  as  a 
scientist? 

I want  to  say,  too,  that  I am  very  impressed  with  your  dedication 
from  one  case  to  be  willing  to  devote  your  time  and  spend  your 
own  money  trying  to  initiate  a study.  The  committee  is  apprecia- 
tive of  the  fine  work  you  have  done. 

Senator  Hathaway? 

Senator  Hathaway.  Thank  you  very  much,  Paul. 

I just  have  a couple  of  additional  questions.  Doctor.  What  protec- 
tive measures  could  you  take  against  radioactive  dust  that  could  be 
inhaled  into  the  body  through  cuts  and  bruises? 

Dr.  Najarian.  As  I understand  it,  they  do  not  allow  people  with 
cuts  to  go  in  there,  but  that  does  not  mean  you  could  not  get 
something  on  your  skin  and  it  would  get  in  through  a crack  or  a 
pore  in  the  skin. 

I do  not  know  enough  about  what  they  are  doing  now  to  be  able 
to  tell  you  what  measures  they  should  be  doing  in  the  future,  but  if 
it  became  apparent  that  radioactive  dust  in  the  air  may  be  contrib- 
uting significantly  to  the  problem,  then  there  are  a number  of 
alternative  things  you  could  do.  For  example,  if  you  had  older 
people  doing  radiation  work,  people  over  the  age  of  50,  the  effect 
would  not  be  as  severe,  I would  guess,  than  u someone  did  the 
work  in  their  twenties. 

Another  thing,  I suppose  a possibility  would  be  to  have  some  sort 
of  wholly  enclosed  suit  for  a person  to  wear,  including  an  outside 
air  system  in  a tank  of  some  sort,  that  would  then  be  taken  off  and 
disposed  of— not  disposed  of,  but  kept  aside  to  be  used  only  when  a 
person  was  working  in  a very  heavily  contaminated  area. 

I do  not  know  enough  about  what  they  are  doing  now  to  be  able 
to  answer  that  question. 

Senator  Hathaway.  Is  there  any  way  to  detect  internal 
emitters? 

Dr.  Najarian.  Internal  emitters,  you  can  detect  them  in  a 
number  of  ways.  First  of  all,  some  internal  emitters  are  excreted  in 
the  urine,  and  depending  on  the  time  of  exposure,  you  could  meas- 
ure the  excretion  rate  and  get  some  idea  there.  For  autopsies  you 
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can  actually  grind  up  a person's  body  and  scan  the  material  for 
alpha  emitters  as  well  as  for  beta  emitters.  You  cannot  pick  up  any 
alpha  emitters  or  beta  emitters  from  any  external  scan  because 
they  do  not  penetrate  human  tissue.  The  external  scans  would  pick 
up  only  gamma-ray  emitters. 

Senator  Hathaway.  Can  their  effect  be  neutralized? 

Dr.  Najarian.  I believe  that  once  the  radiation  has  been  deposit- 
ed in  the  body,  I do  not  know  of  any  way  myself  of  getting  it  out. 

Senator  Hathaway.  Will  the  emitters  hurt  another  person  that 
came  in  contact  with  that  person? 

Dr.  Najarian.  No.  No;  I do  not  believe  so  because,  again,  if  you 
take  a scan— this  can  be  known  very  certainly,  these  people  are  not 
in  any  way  going  to  harm  anyone  else  that  they  are  near.  If  you 
took  a scan  of  someone’s  body,  you  can  measure  the  amount  of 
radiation  coming  from  their  body.  The  amount  that  you  are  able  to 
detect  is  a very,  very  low  amount.  You  can  detect  low  enough 
amounts,  in  fact,  if  there  were  some  fallout,  you  could  pick  that  up 
easily.  In  addition  to  that,  stone  buildings  emit  radiation  simply 
because  there  are  radioactive  materials  in  the  buildings.  You  can 
be  walking  by  these. 

Just  coming  in  contact  with  radiation,  especially  if  you  are  talk- 
ing about  very  low  levels  that  would  be  picked  up  by  some  external 
scan,  that  would  not  be  harmful  to  someone  else  walking  around 
that  person.  For  example;  just  to  look  at  the  other  shipyard  work- 
ers, none  of  the  other  shipyard  workers  had  any  increased  inci- 
dences, and  they  were  presumably  coming  in  contract  with  the 
people  that  were  contaminated,  from  time  to  time. 

Senator  Hathaway.  Just  one  last  question,  Paul,  if  you  do  not 
mind. 

Mr.  Rogers.  Certainly. 

Senator  Hathaway.  Your  conclusions  are  based  on,  I think  you 
said  earlier,  average  exposure.  But  I think  it  would  make  a differ- 
ence if  you  got  a three-rem  exposure  in  a matter  of  a short  period 
of  time,  than  if  you  got  it  over  a long  period  of  time. 

Dr.  Najarian.  Well,  you  know,  there  is  experimental  data  on 
high  doses  of  radiation  over  short  time,  and  what  data  there  is 
seems  to  suggest  that  in  fact,  if  you  spread  it  out  over  a longer 
period  of  time,  it  is  supposed  to  have  less  of  an  effect,  for  a given 
amount  of  radiation. 

Senator  Hathaway.  Right. 

Dr.  Najarian.  Than  if  you  got  10  rem  all  at  once,  that  if  vou 
spread  it  out  over  many  days,  then  it  is  supposed  to  have  less  of  an 
effect,  in  animal  studies  and  other  human  data,  than  if  in  fact  you 
got  it  all  at  once. 

Senator  Hathaway.  So  that  some  of  the  conclusions  you  came  to 
might  have  been  caused,  as  you  mentioned  earlier,  that  maybe 
- some  accident  occurred  at  the  yard  that  you  did  not  know  about.  A 
lot  of  people  were  exposed  to  10  rem,  or  greater,  at  one  time. 

Dr.  Najarian.  There  are  a lot  of  different  factors  that  could  be 
causing  these  results.  There  is  a lack  of  information  about  the 
original  exposures.  I would  think,  though,  that  the  fact  that  there 
were  so  many  extra  cancer  deaths,  that  unless  a significant  portion 
of  those  who  are  involved  with  radiation  must  have  been  involved 
with  accidents  or  something  more  than  what  is  actually  reported, 
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in  order  to  get  that  result.  It  could  not  be  a very  tiny  population 
causing  that  much  of  a result  unless,  you  know,  it  just  so  happened 
that  everyone  who  has  gotten,  heavy  exposures  already  died,  and 
all  the  people  who  are  living  never  did. 

Senator  Hathaway.  Thank  you. 

Mr.  Markey.  One  final  question,  Mr.  Chairman. 

Mr.  Rogers.  Yes,  Mr.  Markey. 

Mr.  Markey.  There  was  a letter  from  the  Navy  to  the  employees 
at  the  Portsmouth  Shipyard  in  the  aftermath  of  this  publication  in 
the  Boston  Globe,  telling  them  that  they  need  not  worry  about  the 
results  in  your  study,  that  their  own  indications  are  that  they  are 
as  safe,  or  safer  than  other  employees  working  in  this  kind  of 
enterprise.  What  would  you  say  to  these  employees  right  now? 

Dr.  Najarian.  Well,  I feel  bad  for  the  employees.  I feel  bad 
because  they  must  have  a lot  of  uncertainties  about  a lot  of  things. 
You  know,  I would  like  to  be  able  to  expip  in  to  them  what  these 
findings  mean.  They  do  not  mean  as  much  as  some  people  have 
attached  meaning  to  them.  It  does  not  mean  that  they  will  be 
dying  much,  much  younger  than  anybody  else.  It  just  may  mean 
that  when  they  die,  they  die  of  cancer.  'Hie  appropriate  study  has 
not  been  done  to  tell  them  exactly  what  kind  of  risk  is  involved.  I 
think  there  is  an  effect  that  is  taking  place,  but  what  that  is  you 
cannot  tell  from  a study  like  this. 

As  far  as  comparison  with  other  industries,  again,  there  are  a lot 
of  things  that  people  do,  such  as  smoking,  driving  an  automobile 
fast  while  drinking,  that  in  fact  may  be  more  risky  than  what  the 
workers  are  exposed  to. 

Mr.  Markey.  Those  are  self-imposed,  not  industry-imposed  risks. 
People  make  those  voluntary  judgments.  We  have  a case  here 
where  people  have  entered  into  a relationship  where  they  may  not 
have  been  told  what  the  risks  are,  and  indeed,  they  have  been 
misled;  whereas  with  the  automobile  and  the  cigarettes,  just  the 
opposite  is  the  case. 

Dr.  Najarian.  I do  not  think  that  anyone,  especially  years  ago, 
knew  what  the  risks  were. 

Mr.  Markey.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  There  is  a call  for  a quorum.  Thank  you,  Dr.  Najar- 
ian, for  your  helpful  testimony.  We  will  be  in  touch  with  you  as  we 
proceed. 

The  committee  will  stand  adjourned  until  1:30,  at  which  time  we 
will  hear  from  the  Navy. 

Dr.  Najarian.  Thank  you,  Mr.  Chairman. 

[Whereupon,  at  12:15.  p.m.  the  subcommittee  recessed,  to  recon- 
vene at  1:30  p.m.  on  the  same  day.] 

AFTER  RECESS 

[The  subcommittee  reconvened  at  1:30  p.m.,  Hon.  Paul  G.  Rogers, 
chairman,  presiding.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order,  please.  We 
are  continuing  our  oversight  hearing  on  the  health  effects  of  radi- 
ation, and  we  have  witnesses  from  the  Department  of  the  Navy 
this  afternoon,  whom  we  welcome. 
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Everett  A.  Pyatt,  who  is  the  Deputy  Principal  Assistant  Secre- 
tary of  the  Navy  for  Logistics;  accompanied  by  Adm.  H.  G.  Rick- 
over,  U.S.  Navy,  deputy  commander  for  nuclear  power,  Naval  Sea 
Systems  Command;  Murray  Miles,  Director  of  the  Nuclear  Techni- 
cal Division;  Capt.  W.  D.  McDonough,  commander  of  the  Ports- 
mouth Naval  Shipyard;  and  Capt.  J.  C.  Rivera,  Director  of  the 
Division  of  Undersea  Medicine  of  the  Bureau  of  Medicine  and 
Surgery. 

We  welcome  all  of  you  to  the  committee  and  appreciate  your 
presence.  We  will  make  your  statements  part  of  the  record  in  full, 
and  you  may  proceed  as  you  desire. 

STATEMENTS  OF  EVERETT  A.  PYATT,  PRINCIPAL  DEPUTY  AS- 
SISTANT SECRETARY  OF  THE  NAVY  (LOGISTICS),  DEPART- 
WENT  OF  DEFENSE;  H.  G.  RICKOVER,  ADMIRAL,  DEPUTY 
COMMANDER,  NUCLEAR  POWER  NAVAL  SEA  SYSTEM  COM- 
MAND,  U.S.  NAVY,  ACCOMPANIED  BY  MURRAY  MILES,  DIREC- 
TOR, NUCLEAR  TECHNICAL  DIVISION;  WILLIAM  D.  McDON- 
OUGH,  CAPTAIN,  PORTSMOUTH  NAVAL  SHIPYARD;  JULIO  D. 
RIVERA,  M.D.,  CAPTAIN,  DIRECTOR,  DIVISION  OF  UNDERSEA 
MEDICINE,  BUREAU  OF  MEDICINE  AND  SURGERY 

Mr.  Pyatt.  I would  like  to  read  a portion  of  my  statement,  if  I 
may. 

Mr.  Rogers.  All  right. 

Mr.  Pyatt.  As  you  know,  I was  designated  by  the  Secretary  to 
appear  before  your  committee  today.  We  are  here  to  respond  to  the 
concerns  discussed  in  a recent  article  published  by  the  Boston 
Globe.  This  article  indicated  that  Portsmouth  Naval  Shipyard 
workers  were  running  an  increased  risk  of  cancer  due  to  low  levels 
of.  radiation.  The  Navy  responded  to  this  article  in  a statement 
released  on  February  23,  1978. 

As  you  all  know,  the  Navy  has  for  years  evidenced  the  deepest 
concern  for  the  health  of  shipyard  employees  working  in  a radi- 
ation environment.  Our  shipyard  radiological  control  program  has 
been  in  effect  during  the  entire  process  of  development  of  nuclear 
power,  and  we  believe  it  is  one  without  peer  in  the  world  for 
controlling  radiological  exposure. 

However,  in  November  1977  some  other  evidence  began  to  arise 
in  a study  of  radiation  workers  at  Hanford,  Wash.,  that  suggested  a 
possible  increase  of- the  risk  of  cancer  due  to  low-level  radiation. 
While  this  study  is  not  conclusive,  it  confirms  our  conviction  that 
the  fullest  investigation  and  the  most  thorough  analysis  are  re- 
quired to  assess  the  health  effects  of  low-level  radiation. 

The  Navy  has  arranged  with  the  Department  of  Energy  for  an 
independent  epidemiological  study  on  shipyard  workers.  The  study 
will  be  carefully  constructed  to  take  into  account  the  many  com- 
plexities which  can  influence  death  rates.  This,  we  believe,  is  the 
proper  course  of  action  to  take,  and  we  are  embarked  in  that 
direction. 

Separately,  Mr.  Chairman,  you  and  Senator  McIntyre  have 
called  for  such  a study  to  also  be  performed  by  the  Center  for 
Disease  Control  under  the  Department  of  Health,  Education,  and 
Welfare.  Secretary  Claytor  has  agreed  to  cooperate  with  CDC,  and 
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we  will  be  sure  that  those  investigators  get  the  same  information 
that  any  independent  investigator  may  get. 

This  offer  was  confirmed  on  February  24,  1978,  in  a letter  from 
Secretary  Claytor  to  Secretary  Califano.  Since  there  was  some  con- 
fusion regarding  the  Navy’s  position,  I have  attached  a copy  of  this 
memorandum  for  the  record,  and  also  a forwarding  letter  to  Sena- 
tor McIntyre  [see  p.  1269]. 

Secretary  Claytor  feels  strongly  that  we  should  proceed  with  the 
work,  that  the  Navy  owes  the  responsibility  to  all  of  its  employees 
to  be  sure  that  they  work  in  a safe  and  healthful  place,  and  we 
hope  to  investigate  this. 

Mr.  Chairman,  with  me  is  Admiral  Rickover  and  other  witnesses 
who  had  career-long  exposure  in  planning  and  development  of  the 
Navy’s  nuclear  program,  and  I would  like  to  turn  to  them,  now. 

[Tne  attachments  referred  to  follow:] 
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DEPARTMENT  OF  THE  NAVY 
OFFICE  OF  THE  SECRETARY 
WASHINGTON,  O.  C.  *0390 

February  24,  1976 


The  Honorable  Joseph  A.  Califano 
Secretary  of  Health,  Education  and  Welfare 
200  Independence  Avenue,  S.W. 

Washington,  D.C.  20201 

Dear  Mr.  Secretary: 

I am  in  receipt  of  a copy  of  a letter  addressed  to 
you  by  Senator  Thomas  J.  McIntyre#  dated  February  21,  1978, 
which  discusses  a study  to  be  accomplished  at  Portsmouth 
Naval  Shipyard  by  the  Center  for  Disease  Control. 

The  Navy  has,  since  December  1977,  been  negotiating 
with  the  Department  of  Energy  to  have  initiated  a study  by 
a competent  and  independent  agency  of  records  of  Portsmouth 
Naval  Shipyard  workers.  I anticipate  that  these  arrangements 
will  be  finalized  shortly. 

The  Navy  will  cooperate  with  CDC  by  providing  to  them 
the  same  records  at  Portsmouth  as  are  provided  to  the  inde- 
pendent agency  selected.  I would  suggest  that  your  efforts 
in  this  regard  await  commencement  of  activities  at  Portsmouth 
by  that  agency  in  interests  of  avoiding  duplication  or 
confusion.  1 would  further  request  that  you  provide  roe  with 
the  name  of  an  individual  who  can  serve  as  the  contact  point 
with  the  selected  agency. 


Sincerely, 


(l).  (jjJllkvX 


H.  Graham  Clay tor,  Jr. 
Secretary  of  the  Navy 
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DEPARTMENT  OT  THE  NAVY 
omcs  or  tm*  mcrctahy 

WASMI  NOTON,  O.  C.  IOMO 

Fibruiry  24,  1978 


Tho  Honor ablo  Thomas  J.  Mclntyro 
Russsll  fisnato  Offico  Building 
Room  105 

Washington#  D.C.  205X0 
Dear  Sana tor  Mclntyrst 

I am  in  receipt  of  your  lottor  of  February  21,  1978, 
which  discusses  a study  of  health  histories  of  past  and 
present  shipyard  workers. 

X am  enclosing  a copy  of  a -letter  Z have  addressed 
to  Health,  Education  and  Welfare  Secretary  Joseph  A.  Califano, 
in  which  I have  offered  Navy  cooperation  in  the  efforts 
of  his  agency  in  the  study  of  Portsmouth  Naval  Shipyard. 

The  Navy  will  keep  you  informed  of  the  progress  of 
the  study  which  will  be  conducted  by  an  independent  agency 
through  the  Department  of  Energy. 

Sincerely, 


V. 

Secretary  of  the  Navy 

STATEMENT  OF  ADMIRAL  H.  G.  KICKOVER,  USN 

Mr.  Rogers.  Certainly.  Admiral  Rickover? 

Admiral  Rickover.  Thank  you,  Mr.  Chairman.  I am  pleased  to 
appear  before  this  committee  to  discuss  the  matter  of  the  health 
effects  of  radiation.  This  has  been  a subject  I have  been  concerned 
about  ever  since  I was  assigned  to  Oak  Ridge  in  1946  to  study 
nuclear  power. 

I was  determined  to  so  design  atomic  powered  naval  ships  that 
the  crews  would  be  adequately  safeguarded.  Among  other  things  I 
was  concerned  about  radiation  and  about  mercury  poisoning.  For 
mercury,  the  problem  was  relatively  simple;  I prohibited  its  use 
except  for  medical  thermometers.  I had  some  experience  with  mer- 
cury, one  of  the  public  utilities  that  built  a powerplant  in  New 
Jersey  that  operated  with  mercury  as  a coolant,  they  finally  gave 
up.  I was  quite  familiar.  I also  knew  that  even  if  you  got  small 
amounts  of  mercury  into  the  submarine,  they  might  give  off  vapors 
for  months  or  years.  So,  I absolutely  prohibited  it. 

There  were  two  other  things  I was  concerned  about,  the  purity  of 
the  air,  the  amount  of  water  and  temperature.  As  far  as  purity  of 
the  air,  I think  we  have  greater  purity  of  air  in  our  nuclear 
submarines  than  you  are  breathing  right  now.  As  far  as  water  is 
concerned,  we  have  an  unlimited  quantity  of  water,  we  make 
enough  water  to  take  care  of  the  turbines  and  of  all  the  men— it  is 
absolutely  unlimited. 


Grttua  Clay tor,  Jr. 
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Then,  as  far  as  temperature,  we  maintain  a constant  tempera- 
ture and  humidity  which  is  the  ideal,  always  the  ideal  one  under 
which  people  should  live. 

I just  point  that  out,  that  this  business  of  health  is  not  a new 
concern  of  mine. 

Radiation  was  another  matter.  Little  was  known  about  it  except 
the  deaths  from  radiation  of  workers,  some  years  previously,  in  a 
watch  factoiy.  They  had  moistened  with  their  lips  the  brushes  used  - 
to  paint  radium  on  hands  and  numbers  on  the  faces  of  the  watches 
so  the  time  would  be  visible  in  the  dark.  The  ingestion  of  radium 
resulted  in  the  deaths  of  some  of  these  workers. 

While  I was  at  Oak  Ridge,  I had  discussions  with  Dr.  Herman  J. 
Muller,  the  Nobel  Prize  geneticist.  We  were  both  concerned  about 
exposure  to  radiation.  I spent  hours  talking  with  him.  I also  visited 
him  at  his  University  of  Indiana  laboratory  where  he  was  conduct- 
ing studies  on  irradiated  fruit  flies.  It  was  clear  to  rne  then  that  if 
our  nuclear  ships  were  to  be  viable,  there  would  have  to  be  assur- 
ance that  workers  and  crews  would  not  be  subjected  to  excessive 
radiation. 

To  emphasize  this  point,  I designed  the  shielding  for  our  naval 
reactor  plants  to  be  many  times  more  stringent  than  was  required 
by  the  standards  then  in  effect.  Even  though  these  standards  have 
been  reduced  considerably  since  then,  the  design  of  the  shielding  in 
the  late  1940's  of  even  the  first  ship,  the  Nautilus,  was  so  conserva- 
tive that  today  it  is  still  more  than  adequate  for  what  is  needed  to 
meet  the  present  considerably  lower  levels  permitted.  I realized 
then  that  in  time,  as  more  became  known  of  the  effects  of  radi- 
ation, the  permissible  limits  would  be  reduced. 

I might  add  another  thing.  I sent  people  out  in  the  Atlantic  and 
the  Pacific  long  before  the  Nautilus  was  operating  to  check  radi- 
ation levels  in  the  ocean  and  under  the  seas.  We  assembled  all 
kinds  of  data,  and  I would  like  to  say,  if  there  is  one  part  of  this 
program  that  has  concerned  me  about  all,  it  is  radiation.  I see 
many  newcomers  to  the  field  that  feel  exactly  as  I did  when  I was 
a junior  in  high  school  and  all  of  a sudden  I read  about  socialism.  I 
thought,  what  a wonderful  system  that  was  and  I wondered  why 
did  not  everybody  adopt  it.  I think  many  people  who  are  now 
considering  radiation  think  that  they  have  discovered  some  vast 
new  idea  that  no  one  has  ever  thought  about.  That  is  the  impres- 
sion I get  from  some  of  the  people  who  get  newly  involved  in 
radiation,  they  think  nothing  has  been  done  about  it. 

I probably  nave  had  more  experience  with  the  practical  effects  of 
radiation  than  anyone  in  this  country,  and  possibly  anyone  in  the 
world. 

My  approach  to  radiation  shielding  design  was  not  popular  in 
some  circles.  For  example,  in  1957,  the  then  Chief  of  the  Bureau  of 
Ships— my  boss— wanted  me  to  reduce  the  amount  of  shielding  in 
our  submarines  because  this  added  too  much  weight  to  the  ship. 
Likewise,  in  1965,  a House  committee  investigated  the  cost  of  Navy 
shielding  to  determine  if  my  conservative  approach  cost  too  much. 

In  each  case  I held  to  my  determination  to  keep  radiation  levels  as 
low  as  I could  reasonably  get. 

It  may  be  of  interest  to  you  to  know  what  happened  when  the 
Nautilus  went  into  drydock  at  the  Portsmouth  Naval  Shipyard  for 
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the  first  time  in  1959.  That  was  the  first  time  we  ever  repaired  a 
nuclear  ship  in  a naval  shipyard.  There  are  sensitive  instruments 
in  a shipyard  that  measure  the  amount  of  radioactivity  present  in 
areas  adjacent  to  the  reactor  plant.  These  instruments  alarm  when 
radioactivity  levels  reach  a point  above  what  is  considered  normal 
when  the  nuclear  reactor  is  operating.  As  the  ship  moved  into  the 
drydock,  with  its  reactor  shut  down,  these  instruments  alarmed. 
We  then  discovered  that  these  instruments  had  been  set  off  by  the 
naturally  occurring  radioactivity  in  the  granite  blocks  of  the  dry- 
dock.  This  exemplifies  the  low  levels  of  radioactivity  being  consid- 
ered. 

I can  give  you  another  example  that  has  happened  frequently. 
When  a bomb,  an  atomic  bomb  explodes  somewhere  in  the  world, 
let  us  say  in  Siberia  or  anywhere  else,  in  2 or  3 days  the  fallout 
comes  over  the  shipyards  such  as  at  Electric  Boats  and  at  Ports- 
mouth, and  we  can  measure  the  radiation  there.  In  fact,  at  Electric 
Boats  there  is  a commercial  nuclear  powerplant  located  nearby  and 
when  they  start  up  the  plant  sometimes  the  alarms  at  Electric 
Boats  sounds  off.  When  we  go  below  in  the  ship  you  cannot  even 
measure  it. 

I point  this  out  to  illustrate  the  concern  I have  had  in  this 
matter  since  the  beginning  of  the  nuclear  propulsion  program. 
That  concern  has  never  diminished.  However,  let  me  emphasize 
that  I am  an  engineer— not  a medical  doctor.  I do  not  have  the 
education,  training,  or  background  to  be  able  to  determine  what 
the  long-term  medical  effects  of  low-level  radiation  might  be.  How- 
ever, I am  a doctor  11  times,  and  you  could  call  me  ,Tdoctor,”  but 
these  are  honorary  degrees.  So,  you  could  address  me,  Mr.  Chair- 
man, as  “doctor”  and  you  would  not  be  technically  wrong.  Nor  am- 
I in  a position  to  say  what  levels  of  radiation  should  be  permitted, 
such  determinations  properly  belong  to  those  in  the  medical  profes- 
sion who  possess  the  appropriate  expertise. 

In  the  naval  program  it  is  my  job  to  design  the  ship's  power- 
plants,  and  to  establish  and  enforce  procedures  to  insure  that  the 
established  limits  are  met.  These  limits  apply  not  only  to  the 
radiation  an  individual  worker  or  crewmember  may  receive,  but 
also  the  amount  of  radioactivity  permitted  to  enter  the  surround- 
ing environment  through  the  air  or  the  water. 

In  this  latter  case,  for  many  years  I have  regularly  issued  an 
annual  report  which  is  made  public  and  distributed  worldwide. 
This  report  gives  the  total  amount  from  all  sources  of  radioactive 
discharges  from  our  nuclear  Navy.  This  included  120  nuclear  ships; 
13  submarine  tenders;  2 submarine  bases,  and  all  9 shipyards  in- 
volved in  nuclear  work.  I have  here  the  report  for  1977,  which  I 
would  like  to  provide  to  your  committee. 

[The  report  referred  to  “Environmental  Monitoring  and  Disposal 
of  Radioactive  Wastes  From  U.S.  Naval  Nuclear-Powered  Ships 
and  Their  Support  Facilities”  may  be  found  in  the  subcommittee 
files.] 

In  1977,  as  has  been  the  case  for  the  past  several  years,  we 
discharged  less  than  two-thousandths  of  a curie  into  all  waters  of 
the  world  within  12  miles  of  land.  There  are  other  figures  in  this 
report  which  you  will  find  significant.  The  significance  of  two- 
thousandths  of  a curie  is  that  the  radiation  to  which  people  are 
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potentially  exposed  from  that  amount  is  equivalent  to  about  six  or 
seven  chest  X-rays,  and  that  is  all  the  radioactivity  that  has  been 
discharged  from  the  entire  nuclear  program,  ships,  the  shore  sta- 
tions, and  the  tenders. 

With  regard  to  the  amount  of  exposure  to  radioactivity  we 
permit  workers  and  crewmembers  to  receive,  let  me  say  that  it  has 
been  and  continues  to  be  my  policy  to  be  as  conservative  as  possi- 
ble in  the  design  and  in  the  procedures— both  on  board  ship  and  in 
the  shipyards.  I have  already  discussed  one  aspect  of  radiation,  the 
shield  design.  I not  only  personally  approve  every  shield  design 
feature  of  our  ships— I also  approve  any  change  made  to  the  shield. 
Over  the  years  I have  personally  approved  large  numbers  of  shield- 
ing specifications  and  blueprints.  I do  this  because  I know  how  . 
important  this  aspect  is  to  the  viability  of  these  ships  and  to  the 
health  of  their  crews. 

In  the  beginning,  there  were  no  brocedures  for  performing  nu- 
clear powerplant  work  in  ships.  For  this  reason,  I established 
groups  in  my  own  headquarters  organization  to  develop  these  pro- 
cedures and  the  equipment  required.  I established  similar  groups 
in  our  nuclear  laboratories  and  in  all  the  shipyards  performing 
nuclear  work.  These  groups  consist  of  knowledgeable,  trained,  and 
qualified  people.  Others  also  had  to  be  found  and  trained  to  moni- 
tor and  enforce  the  requirements,  including  radiological  matters. 

In  addition,  I have  a personal  representative  at  each  shipyard;  he 
reports  directly  to  me  two  or  three  times  a week  and  with  several 
letters  each  week,  which  I personally  read.  His  job  is  continually  to 
monitor  the  reactor  plant  work  going  on  in  each  shipyard.  Among 
his  assistants  is  a trained  individual  whose  sole  function  is  to 
monitor  the  shipyard’s  radioactive  work.  And  as  I mentioned,  in 
addition  to  telephone  calls  I receive  and  read  detailed  reports  of 
events,  including  a specific  report  from  a man  in  charge  of  radio- 
logical work. 

Further,  every  2 years  I send  a team  of  persons  from  my  head- 
quarters staff  to  audit  each  shipyard  for  a week  in  all  aspects  of 
reactor  plant  work,  including  radioactive  work.  I attend  the  last 
day  of  the  audit  and  discuss  with  the  shipyard  what  we  have  found, 
and  what  additional  actions  must  be  taken.  Separate  audits  of 
radiological  performance  at  the  shipyards  are  conducted  at  least 
yearly  in  each  shipyard. 

It  is  on  the  basis  of  these  considerations  that  I authorize  ship- 
yards to  perform  radioactive  work  relating  to  naval  nuclear  propul- 
sion plants.  Several  years  ago  I withdrew  a shipyard’s  authoriza- 
tion to  perform  nuclear  work  because  I was  not  satisfied  with  its 
performance,  and  the  shipyard  had  to  stop  doing  nuclear  work 
until  they  corrected  their  condition. 

Since  the  beginning  of  the  Navy’s  nuclear  propulsion  program,  I 
have  sought  out  qualified  experts  in  other  agencies  to  conduct 
independent  reviews  of  significant  aspects  of  the  program.  For 
example,  the  Atomic  Energy  Commission’s  regulatory  staff,  which 
is  now  the  Nuclear  Regulatory  Commission,  conducts  detailed  re: 
views  of  all  naval  reactor  safety  features.  The  Atomic  Energy 
Commission  has  also  reviewed  my  radiological  safety  procedures. 

Commencing  in  the  1950’s,  the  U.S.  Public  Health  Service  has,  at 
my  request,  made  independent  reviews  of  Navy  radiological  envi- 
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ronmental  controls  and  has  conducted  independent  surveys.  When 
this  part  of  the  Public  Health  Service  was  incorporated  into  the 
Environmental  Protection  Agency  in  1970,  these  independent  re- 
views continued  as  before.  The  most  recent  review  was  conducted 
by  the  Environmental  Protection  Agency  in  July  1977  at  the  Ports- 
mouth Naval  Shipyard.  The  Navy  has  also  strongly  encouraged 
each  affected  State  to  conduct  its  own>  independent  surveys.  For 
example,  radiation  health  representatives  from  the  States  of  New 
Hampshire  and  Maine  participated  in  the  July  1977  review  of 
environmental  radiological  control  at  the  Portsmouth  Naval  Ship- 
yard. I point  out  specifically  Portsmouth  because  this  is  the  yard 
that  has  been  chosen  as  a guinea  pig,  accusing  the  Navy  of  not 
having  been  safe  in  radiation. 

The  man  in  my  organization  whom  I hold  responsible  for  this 
work,  Mr.  Murray  Miles,  is  here  today.  He  has  worked  with  me  for 
over  20  years.  I nave  known  him  now  for  50  years,  and  the  reason 
for  this  is,  I held  him  in  my  arms  shortly  after  he  was  born.  Here 
he  is. 

Mr.  Miles.  It  was  only  46  years. 

Admiral  Rickover.  Forty-six,  I am  sorry.  I stand  corrected,  he 
says  it  is  only  46. 

This  is  typical  of  seniority  of  people  of  my  organization.  I have 
long  practiced  and  stressed  the  need  and  importance  of  continuity 
of  management.  Mr.  Miles  has  been  doing  this  type  of  work  since 
he  joined  me  after  graduating  from  college. 

An  important  aspect  of  ships  is  their  cost;  however,  Members  of 
Congress  well  know  I have  never  placed  cost  above  doing  what  I 
believe  to  be  technically  correct  or  safe.  When  I approve  a design 
or  procedure,  the  uppermost  consideration  is  that  of  reliability  and 
safety.  I use  my  cost-saving  energies  on  the  elimination  of  useless 
functions,  people,  and  organizations,  and  by-attempting  to  enhance 
productivity. 

What  I have  described  has  resulted  in  a record  which  I believe 
can  stand. close  scrutiny.  In  the  nuclear  Navy  we  have  had  no 
reactor  accidents  which  caused  people  to  be  injured,  or  which  had  a 
radiological  effect  on  the  environment.  In  this  statement"  I do  not 
include  the  area  which  is  of  concern  to  this  committee — the  long- 
term effects  of  low-level  radiation.  As  I have  stated  previously,  I 
am  not  an  expert  in  this  field.  Therefore  I must  rely  on  scientific 
and  medical  experts  to  make  this  determination.  I take  action  to 
enforce  the  limits  promulgated.  If  it  is  not  possible  to  reach  these 
limits,  it  will  be  up  to  Congress  to  decide  whether  we  are  to 
continue  using  nuclear  power  for  ships  or  for  other  purposes.  This 
includes  radiation,  not  only  from  nuclear  powerplants,  but  also 
from  medical  and  dental  practices,  industrial  radiography  and 
other  uses. 

I believe  that  the  field  of  radiation  effects  has  been  one  where 
insufficient  effort  has  been  expended.  This  effort  involves  many 
separate  groups,  all  attempting  to  tackle  bits  and  pieces  of  the 
problem.  You  can  go  back  and  find  that  this  subject  has  been 
studied,  reviewed,  and  argued  for  the  past  30  years  or  more.  Num- 
bers of  so-called  eminent  scientists  have  written  reports  after  “ex- 
haustive" studies  and  have  come  to  conclusions  on  noth  sides  of  the 
fence. 
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We  have  now  lived  with  manmade  radiation  for  over  30"  years, 
and  there  is  sufficient  data  available  to  make  a reasonable  judg- 
ment as  to  what  our  national  policy  should  be.  An  analysis  on  a 
nationwide  scale  is  long  overdue.  It  will  be  an  enormous  undertak- 
ing, far  outstripping  the  isolated  case  of  Portsmouth,  or  even  en- 
compassing all  the  shipyards.  I am  not  the  one  to  say  just  who 
should  make  such  a study;.  It  will  take  a number  of  years  to 
complete  and  will  require  highly  skilled  people,  regardless  of  state- 
ments that  have  recently  been  made  that  it  can  be  done  in  a couple 
of  months. 

Such  a study  will  also  require  the  cooperation  of  many  elements 
of  the  population,  including  the  medical  profession.  It  also  should 
be  done  without  the  specter  of  its  becoming  the  basis  for  future 
claims  against  the  Government.  Few  people  in  the  United  States 
have  not  received  some  exposure  to  manmade  radiation  during 
their  lifetime. 

If  such  a study  is  done  for  the  purpose  of  establishing  a massive 
claims  program,  then  we  might  as  well  say  beforehand  that  the 
Government  will  distribute  so  many  billions  of  dollars  to  all  U.S. 
citizens,  and  be  done  with  it.  This  issue — to  arrive  at  a level  of 
radiation  whose  risk  is  commensurate  with  the  gain — should  be 
resolved  first.  Otherwise  the  study  will  not  be  conducted  properly 
or  achieve  its  purpose. 

The  study  should  include  all  sources  of  manmade  radiation. 
From  the  first,  studies  of  radiation  received  by  individuals  for 
medical  purposes  have  been  separated  from  other  sources.  I think 
you  are  going  to  be  surprised  when  you  find  out  how  much  people 
get  in  chest  X-rays.  I believe  I,  myself,  during  my  lifetime  have  had 
more  than  100  chest  X-rays.  I am  still  here,  though,  If  limits  of 
individual  exposure  are  to  be  set,  then  total  exposure  must  be 
recognized — not  just  that  due  to  occupational  factors. 

By  the  way,  I have  a rule  that  the  only  person  in  the  entire 
nuclear  program  who  can  enter  a radiation  space  without  a badge 
is  any  four-star  admiral  over  77  years  of  age. 

That  is  the  only  one  that  is  authorized.  I thought  you  would  be 
interested  to  know  that  I still  have  not  suffered  any  ill  effects. 
Also,  it  is  not  possible  for  me  to  put  in  a claim  against  the  Govern- 
ment because  I have  no  proof. 

A result  of  this,  study  should  lead  to  a system  of  keeping  track  of 
a person’s  total  exposure  recorded  in  a national  data  bank.  This 
has  been  suggested  in  the  past  and  rejected. 

If  we  are  to  live  with  radiation,  ana  I believe  we  can,  the  issue  of 
radiation  and  its  effect  on  man  must  be  resolved.  The  public  will 
then  have  assurance  that  it  is  not  being  subjected  to  harmful 
effects,  and  there  will  not  continue  to  be  unsettling  news  items. 

If  you  succeed  in  accomplishing  this,  Mr.  Chairman,  your  hear- 
ings will  have  done  a great  service  to  our  people;  they  will  have 
removed  one  fear  from  our  highly  complex  industrial  world,  and 
set  a landmark  of  what  can  be  accomplished  in  a democracy  by  a 
responsible  congressional  committee. 

I thank  you  for  the  privilege  of  presenting  my  views  to  the 
elected  representatives  of  our  people. 

Mr.  Rogers.  Thank  you  very  much,  Admiral  Rickover,  for  a very 
helpful  statement. 
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There  is  a call  to  the  floor  for  a vote  for  House  Members.  I think 
House  Members  will  have  to  go,  but  I think  Senator  Hathaway,  if 
he  desires,  will  begin  his  questions.  We  would  continue  the  hear- 
ings, then. 

Senator  Hathaway.  Thank  you,  Mr.  Chairman,  I will  have  to 
leave  myself  for  a vote  at  2:30. 

Admiral,  thank  you  very  much  for  an  excellent  statement.  Pre- 
sumbly  late  in  the  1950’s,  when  standards  were  established,  that 
was  done  on  the  basis  of  some  scientific  study;  is  that  correct? 
Standards  of  exposure. 

Admiral  Rickover.  I cannot  answer  that.  There  were  people  such 
as  Dr.  K.  Z.  Morgan,  I believe  you  know  who  he  is,  that  helped 
establish  standards.  We  took  the  standards  that  were  nationally 
established,  Federal  standards  and  we  not  only  complied  with 
them,  but  we  always  did  better. 

Senator  Hathaway.  Your  testimony  is  that  you  do  not  know  the 
scientific  basis  for  them,  but  you  complied  with  all  the  standards. 

Admiral  Rickover.  No,  sir,  I do  not.  That  is  not  within  my 
specific  competence.  Just  like  with  anything  else,  there  are  Federal 
standards  for  food,  for  ~all  sorts  of  things,  and  we  comply  with 
those.  I just  adopted  those  standards.  I have  been  occasionally 
asked,  why  have  you  not  started  major  studies?  But  what  if  I drink 
water  and  do  not  like  it,  is  it  my  responsibilities  to  start  major 
studies  on  the  purity  of  drinking  water?  I cannot  do  that,  I have  a 
big  job  to  do  myself,  and  I have  to  depend  on  other  recognized  and 
authorized  agencies  to  set  the  standards.  I cannot  do  that  myself. 
That  question  has  been  asked. 

Senator  Hathaway.  And  were  these  standards  changed  from 
time  to  time  over  the  years? 

Admiral  Rickover.  Sure,  they  have.  Remember,  I mentioned 
earlier  that  I designed  the  shielding.  I designed  it,  actually,  to  be 
about  10  times  as  good  as  it  was  currently  required  because  I knew 
that  the  standards  were  going  to  be  lowered.  The  standards  that  I 
set  up  at  that  time  are  completely  valid  today.  So,  my  tendency  has 
been  always,  in  radiation,  to  be  completely  conservative.  In  fact, 
that  is  true  in  my  whole  outlook  in  engineering,  and  that  is  why 
our  ships  work  so  well  because  I have  always  taken  a very  conserv- 
ative approach  in  anything  of  this  sort. 

Senator  Hathaway.  So,  the  level  of  radiation  exposure  has  gone 
down  over  the  years? 

Admiral  Rickover.  Yes;  per  man  it  has.  My  attitude  is  very 
simple:  Would  I be  willing  to  have  my  son  serve  on  that  subma- 
rine? That  is  my  attitude,  that  is  the  attitude  I take  on  everything 
I do. 

Senator  Hathaway.  Now,  the  workers  wear  film  badges;  is  that 
correct? 

Admiral  Rickover.  Yes,  sir,  they  do. 

Senator  Hathaway.  Naturally,  if  you  want  to  defer  to  any  of  the 
other  members  of  the  panel  to  answer  the  questions,  I would  be 
happy  to  have  you  do  so. 

Admiral  Rickover.  If  I cannot,  if  you  need  a question  answered 
in  detail,  if  I cannot  answer  it,  I will  defer  to  one  of  the  others. 

Senator  Hathaway.  Now,  are  these  badges  the  same  today  as 
they  were  back  in  1958  and  1959? 
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Admiral  Rickover.  No,  sir,  they  are  much  improved. 

Senator  Hathaway.  What  have  they  done  to  them,  do  you  know? 

Admiral  Rickover.  First,  they  are  now  such  that  they  can  be 
read  very  quickly,  where  it  used  to  take  several  hours  to  get  an 
answer.  You  can  read  them  almost  instantaneously  now.  That  is 
the  main  fact. 

Senator  Hathaway.  To  the  best  of  your  knowledge,  do  they 
accurately  measure  radiation  exposure? 

Admiral  Rickover.  Yes,  sir,  they  do.  They  are  checked.  They  are 
scientifically  designed,  and  they  do  to  the  best  of  our  knowledge. 
We  use  the  same,  radiation  exposure  instruments  as  are  used  in 
other  parts  of  radiation  work.  We  do  not  design  these  instruments 
ourselves;  that  is  not  my  iob.  May  I amplify  that? 

Film  badges  were  used  until  October  1974.  Since  October  1974 
the  shipyard  has  been  using  thermoluminescent  dosimeters  they 
are  called  TLD’s — to  measure  radiation  exposure.  A film  badge 
contains  one  or  more  photographic  emulsions  of  various  degrees  of 
sensitivity  to  beta  particles,  gamma  rays,  X-rays,  or  to  the  internal 
neutrons.  Film  packets  are  placed  in  holders  which  are  especially 
designed  to  differentiate  between  these  types  of  radiation. 

After  exposure  to  radiation  the  film  packets  were  developed 
under  controlled  procedures  and  the  density  which  is  proportional 
to  the  amount  of  radiation  received  is  measured.  Film  badges 
detect  these  various  types  of  radiation  energies. 

The  new  dosimeter  consists  of  two  chips  of  calciumfluoride  with 
added  manganese,  sealed  in  a glass  envelope.  The  glass  envelope  is 
contained  in  a shielded  case  especially  designed  for  energy  re- 
sponse. These  chips  are  in  contact  with  a metallic  heater  strip.  It  is 
characteristic  of  these  chips  to  emit  light  when  heated,  provided 
they  have  beenF=e?posed  to  gamma  radiation.  The  intensity  of  the 
light  is  directly  proportional  to  the  amount  of  radiation  exposure. 
An  electronic  device  measures  the  intensity  of  the  light  and  con- 
verts this  to  a digital  readout  in  units  of  radiation  dose.  The  TLD 
measures  gamma  and  X-ray  radiation.  A different  type  of  TLD 
measures  neutron  radiation.  Due  to  the  limited  range  of  beta  radi- 
ation, the  controls  over  and  the  type  of  work  performed  during  the 
overhaul  of  nuclear  submarines,  personnel  are  not  exposed  to  beta 
radiation.  However,  exposure  of  personnel  to  beta  radiation  is  mon- 
itored by  performing  radiation  surveys  of  work  areas  and  con- 
trolled by  the  use  of  anticontamination  clothing.  Alpha  radiation  is 
not  found  in  a nuclear  power  overhaul  work  performed  at  Ports- 
mouth, though  we  do  cover  it. 

Here  is  a document  I have,  it  is  headed,  "Occupation  Radiation 
Exposure  Receipt  by  Personnel  in  the  Naval  Nuclear  Program.”  I 
think  you  will  be  interested  in  this,  so  I will  read  it.  I am  going 
from  1969  on. 

"The  total  personnel  monitored  was  57,000,  and  the  total  man 
rein  was  14,000.”  It  goes  on.  When  we  get  to  1977,  we  have  reduced 
the  number  to  36,000,  and  the  total  man  rem  is  only  8,000.  We 
have  actually  considerably  reduced  the  radiation  per  individual  in 
all  that  time. 

I am  giving  copies  of  this  for  the  record  for  each  Member. 

[The  following  chart  was  received  for  the  record:] 
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Data  obtained  fran  summaries  rather  than  directly  from  original  medical  records.  However,  it  is 
expected  that  the  large  effort  to  compile  comparable  data  from  original  medical  records  would  shew 
differences  no  greater  than  five  percent. 

Included  are  Navy  and  civilian  personnel  frcm  ships  and  their  supporting  tenders,  bases,  and  shipyards, 
who  are  monitored  for  radiation  exooosure  associated  with  Naval  Nuclear  propulsion  plants.  Exposures 
from  NRC  or  State  licensed  radiation  sources  and  exposures  at  DOE  prototypes  and  laboratories  have  been 
excluded  as  far  as  practicable. 
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(2)  No  personnel  exceeded  3 REM  per  quarter  year  during  the  period  1969-1977. 

(3)  Total  Man-Rera  was  determined  by  adding  actual  exposures  for  each  individual  during  the  year. 
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Senator  Hathaway.  Fine,  thank  you. 

But  of  course,  I suppose  it  is  possible  for  workers  to  swap  badges, 
if  they  wanted  to. 

Admiral  Rickover.  I have  never  heard  of  a case  like  that.  Of 
course,  it  is  possible. 

Senator  Hathaway.  In  Portsmouth, 

Captain  McDonough.  It  is  of  course  possible,  but  I have  never 
heard  it  being  done,  and  I see  no  advantage  in  it. 

Senator  Hathaway.  Well,  maybe  to  get  overtime  pay. 

Captain  McDonough.  No;  it  has  nothing  to  do  with  their  pay. 

Admiral  Rickover.  No,  sir.  Radiation  workers  do  not  get  any  pay 
different  from  anyone  else. 

Senator  Hathaway.  Now,  the  badge  itself,  though,  would  not 
measure  the  inhalation  of  dust,  or  what  might  seep  in  through  a 
cut,  as  testified  to  this  morning  by  Dr.  Neyarian. 

Admiral  Rickover.  The  nature  of  our  work  is  such  that  we  have 
very  little  if  any  radioactivity  radiation  in  the  air.  The  work 
mostly  deals  with  solid  material.  Now,  cuts  are  another  matter.  If  a 
worker  has  a cut,  we  do  not  let  him  work. 

If  there  is  any  question  of  ingestion,  we  measure  that  by  use  of 
whole-body  counter.  But  we  normally  do  not  have  that  problem 
because  we  are  dealing  primarily  with  solids.  That  is  not  a problem 
with  us. 

Senator  Hathaway.  No  dust  can  be  inhaled,  as  Dr.  Najarian 
testified  this  morning? 

Admiral  Rickover.  As  I previously  indicated,  the  nature  of  our 
work  produces  little  if  any  radioactive  dust. 

Senator  Hathaway.  You  cannot  inhale  those. 

Admiral  Rickover.  There  is  practically  nothing  to  inhale. 

Senator  Hathaway.  So,  you  are  saying  the  badge  would  deter- 
mine just  what  exposure  the  worker  was  exposed  to. 

Admiral  Rickover.  If  he  works  around  piping  or  sq  on — I will 
give  you  a better  example.  Monitoring  of  air  samples  is  performed 
in  areas  where  radiation  work  is  carried  on,  and  where  operations 
are  conducted  which  might  cause  airborne  radioactivity.  Work 
areas  are  monitored  by  continuous  air  samples,  or  by  periodic  air 
samples  taken  at  least  every  4 hours  to  assure  airborne  radioactiv- 
ity is  not  present.  Shipyard  supervisory  personnel  review  the  re- 
sults of  air  samples.  Nuclear  workers  are  informed  immediately 
when  airborne  radioactivity  in  their  area  is  measured  and  is  above 
limits.  Corrective  actions  are  then  taken— but  there  is  practically 
none. 

It  is  not  the  kind  of  work,  if  you  were  working  in  a factory  where 
you  could  get  stuff  in  the  air,  we  do  not  have  that.  It  is  inherently 
working  with  solids,  but  we  do  monitor  for  it. 

Senator  Hathaway.  You  could  get  it  in  your  body  through  a cut, 
and  that  would  not  be  measured. 

Admiral  Rickover.  Yes;  touching  something  that  is  radioactive. 
But  we  do  not  permit  people  with  cuts  to  work.  They  are  not 
permitted  to  work  in  radiation  areas. 

Senator  Hathaway.  I see.  So,  the  badge  does  measure  every- 
thing, the  best  you  know. 

Admiral  Rickover.  Yes,  sir. 
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Senator  Hathaway.  Now,  are  records  kept  of  all  the  workers,  as 
to  how  much  they  receive? 

Admiral  Rickover.  Yes,  sir;  we  keep  records  every  day. 

Senator  Hathaway.  How  long  have  they  been  kept? 

Admiral  Rickover.  They' have  been  kept  from  the  very  begin- 
ning. 

Senator  Hathaway.  Right  from  the  beginning. 

Admiral  Rickover.  Yes,  sir. 

Senator  Hathaway.  So,  what  would  the  record  show  of  an  indi- 
vidual employee? 

Admiral  Rickover.  I will  give  you  some  figures  to  show  what  the 
total  records  show. 

The  permissible  radiation  allowance  by  the  Federal  standards  is 
5 rem  a year,  5. 

Senator  Hathaway.  Right. 

Admiral  Rickover.  The  admissible  quarterly  allowance  is  3 rem 
per  quarter.  But  we  nearly  always  do  not  go  up  more  than  five 
total.  The  least  limit  is  five  a year,  but  the  maximum,  take  Ports- 
mouth Navy  Yard,  over  a period  of  many  years  the  maximum  total 
exposure  of  any  individual  is  40  rem  for  all  the  years  that  is  for 
one  person.  We  have  no  other  cases  of  anythng  as  high  as  that, 
that  is  just  one.  But  the  average  radiation  that  a man  receives,  the 
maximum,  is  about  2.5  rem  for  the  whole  time.  Outside  of  one  or 
two  unusual  cases,  that  is  the  maximum  we  get.  It  is  far  below  the 
national  standards. 

Senator  Hathaway.  Yes,  but  does  the  record  show  how  much  he 
gets  on  a daily  basis,  exposure? 

Admiral  Rickover.  Yes,  sir. 

Senator  Hathaway.  For  every  day  of  the  week,  every  hour  of  the 
day  that  he  worked  there? 

Admiral  Rickover.  He  cannot  work  in  radiation  unless  he  wears 
his  badge,  and  it  is  recorded  every  day. 

Senator  Hathaway.  And  that  has  been  the  practice  since  1959? 

Admiral  Rickover.  Yes,  sir,  that  has  always  been  the  practice. 

Senator  Hathaway.  If  there  have  been  any  accidents  where  a 
large  exposure  occurred,  then  that  would  he  recorded  on  that 
man’s  record? 

Admiral  Rickover.  We  would  know,  yes,  sir.  I think  neither  you 
nor  many  other  people  are  aware— *1  have  tried  to  say  in  a broad 
sense  the  great  care  we  have  taken — of  the  actual  great  care  we 
have  taken.  Of  course,  some  things  go  wrong,  but  there  is  no  area 
of  this  work  which  is  given  as  much  attention.  There  are  many 
newcomers  who  think  that  all  of  a sudden  they  have  discovered 
that  there  is  radiation.  Many  people  have  been  working  on  this  for 
over  a quarter  of  a century,  perhaps  almost  before  they  were  bom. 
They  do  not  understand  that  because  they  are  not  familiar  with  it. 

Senator  Hathaway.  Now,  is  any  followup  study  conducted  rou- 
tinely, after  a worker  stops  working? 

Admiral  Rickover.  Yes,  sir.  A man  gets  a medical  examination 
before  he  starts  work.  If  he  gets  exposed  to  as  much  as  0.5  rem,  he 
then  gets  a medical  examination  every  3 years;  and  every  worker 
gets  an  examination  when  he  leaves  employment.  We  have  the 
complete  records  for  all  those. 
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Senator  Hathaway.  Yes,  but  is  there  any  followup  after,  to  see 
what  happens  to  that  individual? 

Admiral  Rickover.  I do  not  think  there  is. 

Senator  Hathaway.  Do  you  know  before  you  hire  someone  how 
much  exposure  he  may  have  had?  Do  you  have  any  background 
information? 

Admiral  Rickover.  Not  necessarily,  we  cannot  tell  that  because, 
naturally,  if  a man  wants  to  work  in  a radiation  place,  he  would 
not  tend  to  say  that  he  had  been  exposed  previously,  and  we  may 
not  have  any  records.  But  we  do  keep  records  of  the  amount  he 
receives  in  our  program. 

Senator  Hathaway.  I see. 

Admiral  Rickover.  I think  you  will  find  in  your  State  that  there 
is  less  disease  adjacent  to  your  State— I do  not  know  if  you  claim 
Portsmouth  Navy  Yard. 

Senator  Hathaway.  Yes;  we  claim  it. 

Admiral  Rickover.  You  claim  it. 

Senator  Hathaway.  It  is  in  Kittery,  Maine. 

Admiral  Rickover.  Watch  out  that  the  Indians  do  not  find  out. 

Senator  Hathaway.  Listen,  after  these  hearings  we  may  be  glad 
to  gtye  it  to  them. 

Admiral  Rickover.  But  actually  you  will  find  that  the  general 
health  of  the  workers  in  radiation  is  better  than  the  health  of  the 
general  public. 

Senator  Hathaway.  Well,  they  may  not  live  as  long,  according  to 
Dr.  Najarian’s  study.  He  said  the  incidence  of  leukemia,  for  exam- 
ple, was  450  percent  higher. 

Admiral  Rickover.  F will  make  my  point  on  that.  The  Boston 
Globe — and  that  is  not  your  State,  I would  not  think  of  taking  on  a 
paper  in  your  State  because  you  are  probably  going  to  run  for  - 
office  again 

Senator  Hathaway.  I have  been  taking  them  on,  so,  go  ahead. 

Admiral  Rickover.  The  allegations  about  radiation,  they  made 
their  own  survey,  and  they  were  doing  it  for  the  good  of  the  public, 
which  of  course  is  the  policy  of  all  the  newspapers  in  this  country. 
And  yet,  when  they  were  asked  by  the  shipyard  commander  to  give 
the  facts  so  they  could  do  something  about  it,  they  would  not  turn 
them  over.  They  would  not  turn  over  those  facts  so  that  we  could 
check. 

Senator  Hathaway.  At  what  stage  was  that,  now?  I do  not 
believe  the  doctor’s  study  was  completed  until  just  recently.  I asked 
the  doctor  if  we  could  hold  hearings  on  January  16  on  this  matter, 
and  he  said  that  would  be  for  too  early,  he  would  not  be  ready 
until  March. 

Admiral  Rickover.  I am  not  talking  about  the  doctor,  I am 
talking  about  the  Boston  Globe. 

Senator  Hathaway.  Well,  the  doctor  did  the  studv  for  the  Boston 
Globe.  I do  not  know  if  they  had  anybody  else  working  besides  the 
doctor. 

Admiral  Rickover.  Yes,  but  the  Boston  Globe  published  state- 
ments that  they  had  all  these  records.  Naturally  we  got  quite 
concerned  that  perhaps  they  had  information  that  we  did  not  have, 
and  we  are  sure  that  all  newspapers  having  the  major  objective  of 
the  welfare  of  the  public,  would  furnish  the  data  so  we  could  check. 
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They  would  not  do  it,  and  their  excuse  was  that  they  wanted  the 
data  that  the  Navy  had  in  return.  But  we  are  bound  by  law,  by  the 
Privacy  Act,  not  to  hand  out  information  about  individuals.  We 
cannot  do  that.  So,  here  they  are  permitting  people  possibly  to  be 
dying  of  cancer  and  they  will  not  tell  us.  Now,  there  is  your  public 
spirit. 

In  other  words,  the  freedom  of  the  press  belongs,  as  you  know,  to 
the  man  who  owns  the  press.  I should  think  after  hearing  this— 
and  I am  sure  there  is  a representative  of  the  Boston  Globe  pres- 
ent, the  first  thing  he  would  do — and  I hope  this  is  printed  in  the 
newspaper — is  let  us  know  what  he  found  so  we  can  try  to  do 
something  about  it.  But  they  want  a scoop.  I hope  they  print  that 
in  their  sheet. 

Senator  Hathaway.  Well,  maybe  we  can  get  them  to  testify  here 
today,  but  I understand  that  the  conclusions  they  printed  in  the 
paper  were  based  on  Dr.  Najarian’s  study. 

Admiral  Rickover.  Well,  if  that  is  the  case,  then  Dr.  Najarian 
has  information  we  ought  to  have,  if  he  is  interested  in  the  welfare 
of  our  people. 

Senator  Hathaway.  He  was  here  this  morning,  I do  not  know 
whether  he  could  stay  this  afternoon,  or  not. 

Well,  is  it  an  accurate  quote — I do  not  know  if  you  said  it,  but 
some  source,  a Navy  spokesman  said  that  the  surveys  indicate  no 
problems  such  as  those  described  in  the  Boston  Globe.  Would  you 
say  that  is  true? 

Admiral  Rickover.  I do  not  believe  anyone  in  the  Navy  used 
those  words  “no  problem.”  I doubt  that. 

Senator  Hathaway.  So,  you  did  not  say  that. 

Admiral  Rickover.  I certainly  did  not.  Radiation  is  a problem, 
and  people  have  been  irradiated.  The  question  is  whether  they 
have  been  irradiated  to  an  extent  which  harms  them.  I do  not 
think  any  responsible  person  would  say  there  is  no  problem. 

Senator  Hathaway.  Are  you  saying  that  the  conclusions  drawn 
by  Dr.  Najarian,  or  those  printed  in  the  Boston  Globe,  whoever  did 
them,  are  not  correct? 

Admiral  Rickover.  I do  not  know,  I have  never  seen  the  studies. 
We  cannot  tell. 

Senator  Hathaway.  We  have  copies  here. 

Admiral  Rickover.  Well,  if  you  will  give  us  a copy,  we  would  like 
to  look  at  it. 

Senator  Hathaway.  There  were  newspaper  in  general  circula- 
tion and  probably  you,  or  your  subordinates  have  seen  them.  Some- 
one in  the  Navy  Department  has  seen  those  reports. 

Admiral  Rickover.  Senator,  the  fact  that  they  say  this  does  not 
mean  much,  unless  we  can  see  the  facts,  the  figures  they  have 
which  support  what  they  state.  They  will  not  furnish  them  to  us, 
we  asked  for  them. 

Senator  Hathaway.  Has  the  Navy  been  negotiating  with  the 
Department  of  Energy  since  December  to  initiate  a study  by  some 
independent  agency? 

Admiral  Rickover.  Yes,  sir. 

Senator  Hathaway.  Can  you  tell  us  how  that  is  coming  along? 

Admiral  Rickover.  I think  I understand  from  Mr.  Miles  that  the 
people  are  going  to  be  here  later  this  afternoon.  Now,  we  ap- 
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proached  them — not  as  a result  of  the  Boston  Globe  or  the  doctor 
supplying  the  information — we  did  it  because  of  the  report  about 
Hanford.  The  primary  reason  for  the  study  of  naval  shipyards  was 
the  new  indication  of  increased  cancer  risk  from  the  Department  of 
Energy  study;  that  was  at  Hanford. 

The  first  questions  from  the  Boston  Globe  were  received  after  the 
December  13  meeting,  which  organized  the  Department  of  Energy 
study.  However,  Dr.  Najarian’s  public  hearing  in  Dover,  N.H.,  on 
December  7,  1977,  was  considered  in  making  the  decision  to  ex- 
plore, conduct  a mortality  study.  But  the  initial  impetus  came  from 
the  Hanford  report. 

Senator  Hathaway.  Let  met  ask  one  question  before  turning  it 
back  to  the  chairman.  . 

Has  the  Navy  or  any  other  Federal  agency  that  you  know  of 
conducted  a study  on  the  long-range  effects  of  constant  low-level 
radiation? 

Admiral  Rickover.  I cannot  answer  that  question.  I think  people 
have  for  many  years,  as  I mentioned  in  my  prepared  statement, 
done  bits  and  pieces  of  the  thing.  I do  not  think  there  has  been  any 

[>roper  scale  investigation.  You  remember  I last  said,  if  we  are  to 
ive  with  radiation,  the  issue  of  radiation  and  its  effect  on  man 
must  be  resolved.  The  public  will  then  have  assurance  that  it^is  not 
being  subjected  to  harmful  effects,  and  there  will  not  continue  to 
be  unsettling  news  items.  If  you  succeed  in  accomplishing  this,  this 
committee,  your  hearings  will  have  done  a great  service  to  our 
people;  they  will  have  removed  one  fear  from  our  highly  complex 
industrial  work. 

Now,  the  British  have  started  such  a study.  But  I repeat,  con- 
trary to  what  some  witnesses  may  be  telling  you,  or  other  advisers, 
it  is  not  going  to  be  done  in  2 months.  It  will  take  many  years  to  do 
it.  But  it  had  better  be  started  right  now. 

Senator  Hathaway.  How  many  years? 

Admiral  Rickover.  I would  guess  it  probably  would  be  as  much 
as  8 years  or  so.  That  is  a pure  guess.  You  may  get  some  results, 
some  reasonable  results  earlier,  but  it  will  take  years  to  get  really 
meaningful  results.  If  this  committee  succeeds  in  that,  you  will 
really  succeed  in  getting  a handle  on  this  thing.  All  you  have  at 
these  hearings  now,  is  the  Boston  Globe  crying  out  about  the 
horrible  things  that  are  being  done;  and  you  are  having  the  Navy 
and  others  come  to  you  and  tell  you,  “We  have  done  everything  we 
can.”  Well,  maybe  we  have  not  done  enough,  maybe  we  have  to 
find  out  more.  I suggest  this  myself,  I am  not  saying  there  is  no 
potential  problem— T do  not  know.  But  to  the  best  of  our  knowl- 
edge, ability,  and  to  the  best  scientific  evidence  that  we  have,  we  do 
not  see  a problem.  Maybe  there  is  one  and  we  do  not  see  it. 

Now,  there  is  another  thing  you  should  be  aware  of.  On  Febru- 
ary 12  of  last  month  Dr.  Phillip  Handler,  the  head  of  the  National 
Science  Foundation,  delivered  an  address.  The  most  important  part 
of  his  address  was  about  scientists  running  around  and  making 
statements  that  they  cannot  verify.  This  comes  from  the  top  scien- 
tific organization,  the  Association  for  the  Advancement  of  Science, 
they  had  their  meeting  here.  He  takes  off  at  these  people.  Just 
because  they  are  called  doctor  does  not  mean  that  they  have  the 
expertise  or  the  knowledge.  As  I mentioned  before,  I have  11  doc- 
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tor’s  degrees,  and  I would  hesitate  to  become  an  expert  in  this 
field. 

So,  you  have  to  be  very  careful.  It  is  easy  for  anyone  with  the 
title  of  “doctor,”  regardless  of  his  lack  of  experience,  to  go  make 
these  statements,  and  stir  up  all  the  people.  Fortunately,  in  the 
Portsmouth  Navy  Yard  the  workers  have  taken  a very  reasonable 
attitude.  According  to  the  information  I have,  they  do  not  seem  too 
concerned.  They  know  that  we  are  looking  out  for  them.  Maybe  we 
are  not  doing  enough,  I cannot  answer  that.  That  is  what  you 
would  find  out  if  we  had  a real  investigation  conducted.  I think 
that  is  about  the  only  conclusive  thing  that  can  come  out  of  this 
meeting. 

- Senator  Hathaway.  Well,  I think  the  reason  for  the  workers’ 
lack  of  concern  is,  this  is  something  that  will  happen  sometime  in 
the  future.  It  is  like  telling  someone  today  to  quit  smoking  ciga- 
rettes, they  do  not  necessarily  feel  that  they  have  to  because  of 
something  that  is  going  to  happen  later  on  in  their  lifetime.  I have 
had  a chance  to  talk  with  the  workers  the  other  day. 

Admiral  Rickover.  They  are  taking  this  attitude  because  they 
feel  they  are  going  to  get  cancer  later  on? 

Senator  Hathaway.  Well,  I guess  that  is  why.  If  they  were 
feeling  pain  now,  they  certainly  would  be  concerned.  I cannot  see 
how  we  can  wait  8 years  to  make  any  changes. 

Admiral  Rickover.  Senator,  would  you  take  that  attitude  for 
yourself,  if  you  heard  this  news?  Would  you? 

That  is  a good  question  because  if  you  say  “yes,”  then  you  are 
impugning  the  intelligence  of  your  voters. 

Senator  Hathaway.  No;  I do  not  think  so.  I think  that  is  prob- 
ably common  among  all  human  beings,  that  something  that  is 
going  to  happen  10,  20  years  from  now  that  might  happen,  they 
might  die  a little  bit  earlier,  they  are  not  going  to  be  as  concerned 
as  if  you  told  them  they  are  going  to  be  hurt  tomorrow. 

Admiral  Rickover.  Well,  that  would  be  tantamount  to  accusing 
me,  but  I have  been  in  this  game  for  30  years  now,  and  certainly  in 
a period  of  30  years  you  could  look  20  years  ahead.  I just  want  tc 
point  that  out. 

Senator  Hathaway.  Right.  But  I think  if  you  took  a survey  of 
everybody  here  in  this  room,  people  in  general,  that  they  would  not 
be  as  concerned  about  something  that  may  happen  to  them  20  ojl- 
30  years  from  now,  as  they  would  be  if  something  was  going  to 
happen  to  them  tomorrow  morning.  . 

Admiral  Rickover.  Well,  you  know  that  somebody  dies  every  1 V2 
minutes  and  from  smoking,  and  you  can  tell  the  smokers.  But  here 
we  have  direct  evidence  every  day  of  what  we  have  given  to  those 
people.  We  have  pretty  good  knowledge  what  it  takes  over  a life- 
time to  do  any  real  harm.  That  is  the  difference.  You  cannot  keep 
track  of  how  many  cigarettes  the  man  smokes,  there  is  no  record; 
nor  does  he  know  what  is  going  on  inside  of  him.  But  we  do  know 
what  is  going  on  inside  these  people,  we  at  least  have  records  that 
go  back  to  1959. 

Senator  Hathaway.  Well,  you  would  not  say  to  await  the  out- 
come of  8 years  of  study  before  we  take  any  action,  would  you? 
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Admiral  Rickover.  What  action  would  you  take?  If  I knew  what 
action  to  take,  I would  take  it.  We  operate  below  the  levels  that  are 
set  by  the  Federal  Government.  I do  not  know  what  action  to  take. 

Senator  Hathaway.  Set  the  level  even  lower. 

Admiral  Rickover.  We  do  use  a lower  level. 

Senator  Hathaway.  Well,  we  could  put  it  even  lower  than  what 
we  are  using  right  now,  just  to  be  on  the  safe  side. 

Admiral  Rickover.  Well,  look,  one  man  has  been  mentioned 
from  Portsmouth  as  having  been  subjected  to  radiation.  We  esti- 
mate if  he  had  lived  in  Denver — he  has  been  quoted  as  a possible 
cancer  victim — if  he  had  lived  in  Denver,  he  would  have  gotten  10 
times  as  much  radiation  on  account  of  the  higher  altitude.  Now, 
therefore,  to  follow  your  line  of  reasoning,  we  would  have  to  move 
everybody  from  Denver  down  to  the  sea  level,  perhaps  to  Maine. 

Senator  Hathaway.  I am  just  saying  because  of  the  figures  that 
Dr.  Najarian  has,  and  his  discovery,  to  be  on  the  safe  side  we  could 
lower  the  level  until  we  do  get  the  outcome  of  these  studies  that  we 
are  going  to  ask  for  at  the  conclusion  of  these  hearings. 

Admiral  Rickover.  I would  put  that  word  “discovery”  in  quota- 
tion marks. 

Senator  Hathaway.  Well,  to  be  on  the  safe  side,  I would  say  that 
until  we  disprove1  it,  there  is  probably  considerable  validity  to  it. 

Admiral  Rickover.  What  do  we  do  if  next  week  somebody  else 
named  Smith  comes  out  with  a similar  statement  as  you  got  here 
today,  what  do  we  do  then? 

Senator  Hathaway.  Similar  to  what,  Dr.  Najarian’s  statement? 

Admiral  Rickover.  Yes.  I mean  anyone — and  this  is  why  I men- 
tioned what  Handler  talked  about  scientists  sounding  off  about 
things  they  do  not  know  very  much  about.  I am  sure  Dr.  Najarian 
never  knew  before  he  started  this  that  so  much  thought,  and  work, 
and  consideration  had  been  given  to  this  radiation  problem.  I am 
sure  he  was  not  familiar  with  that  at  all,  he  thought  he  was 
discovering  a new  world. 

Senator  Hathaway.  Well,  he  is  not  here  to  answer  for  himself, 
but  I doubt  that  he  thought  he  was  discovering  a new  world. 

Admiral  Rickover.  Well,  I am  using  that  in  a metaphorical 
sense. 

Senator  Hathaway.  Well,  I have  used  up  a little  bit  more  than 
my  5 minutes.  Thank  you. 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

I certainly  am  pleased  to  see  the  admiral,  whom  I have  known 
for  many  years,  and  in  whom  I have  great  faith. 

Admiral  Rickover.  Thank  you,  sir. 

Mr.  Carter.  I congratulate  him  for  his  efforts  to  protect  the  men 
in  our  submarines.  I think  he  has  done  a tremendous  job. 

Admiral  Rickover.  You  have  a nephew  in  this  program,  and  he 
has  lived  over  20  years  in  the  nuclear  Navy  and  has  become  an 
admiral.  So,  that  shows  you,  that  is  the  way  to  get  advanced. 
Subject  yourself  to  this  naval  radiation,  and  you  get  to  be  an 
admiral. 

He  is  doing  a good  job,  by  the  way. 

Mr.  Carter.  Thank  you. 
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Admiral  Rickover.  That  is  a good  reflection  on  you  and  your 
family,  too,  you  know.  An  indirect  way  of  saying  that. 

Mr.  Carter.  Yes,  sir.  It  is  good  to  nave  you  here,  and  if  there  is 
anything  you  want  to  expound  on,  you  have  my  6 minutes. 

Admiral  Rickover.  Thank  you,  sir. 

Mr.  Rogers.  Mr.  Markey — oh,  I am  sorry.  _ 

Admiral  Rickover.  Dr.  Carter,  you  are  a doctor. 

Mr.  Carter.  Four  times,  not  eleven. 

Admiral  Rickover.  You  are  four  times? 

Mr.  Carter.  Yes,  sir. 

Admired  Rickover.  But  8 of  them  are  fake,  like  I have  11. 

I would  rather  you  would  ask  me  questions  because  I think  in  a 
Socratic  dialog  we  can  get  something  out  of  this. 

Mr.  Carter.  All  right,  sir,  I will  do  that. 

Admiral,  when  did  the  Navy  first  become  aware  of  the  possibility 
that  the  cancer  death  rate  among  nuclear  workers  at  the  Ports- 
mouth Shipyard  might  be  higher  than  expected? 

Admiral  Rickover.  I do  not  believe  we  have  ever  become  aware 
of  that. 

Mr.  Carter.  Then  you  do  not  credit  Dr.  Nqjarian’s  report  as 
being  truthful;  is  that  correct? 

Admiral  Rickover.  Dr.  Nqjarian,  he  or  the  Boston  Globe,  whom 
he  worked  with,  has  never  been  willing  to  supply  us  with  the 
information  that  he  has.  I do  not  believe  you  were  in  here,  you 
were  at  a rollcall.  The  point  I made,  it  is  quite  reprehensible  to  me 
on  the  part  of  a public  newspaper,  if  they  have  information  which 
is  detrimental  to  the  health  of  people,  they  hold  it  out  for  a scoop, 
and  they  are  supposed  to  serve  the  public.  I remarked  on  that 
before  you  came  in. 

I merely  repeated  something  you  well  know,  that  the  freedom  of 
the  press  belongs  to  the  man  who  owns  one. 

Mr.  Carter.  Absolutely. 

Admiral  Rickover.  You  have  found  that  out,  too? 

Mr.  Carter.  Oh,  yes,  sir. 

Admiral  Rickover.  So  have  1. 1 have  been  quoted  in  the  press  for 
doing  things  I have  never  done.  What  do  you  do,  do  you  take  off?  If 
you  take  off,  it  gets  worse.  You  cannot  win  in  taking  on  the  press.  I 
hope  the  members  of  the  press  who  are  here  understand  that.  It  is 
a losing  game  ever  to  get  in  an  argument  with  the  press.  They 
have  the  final  word.  They  are  the  source  of  all  knowledge  and 
wisdom— they  see  all,  hear  all,  and  know  all. 

Mr.  Carter.  I want  to  agree  with  you,  go  right  on. 

Admiral  Rickover.  You  do,  or  do  not  agree  with  me? 

Mr.  Carter.  I do  agree  with  you. 

Admiral  Rickover.  Because  you  are  running  for  office. 

Mr.  Carter.  I certainly  do  agree  with  you,  but  ta  recall  Thomas 
Jefferson's  opinion  on  this,  “were  it  left  to  me  to  decide  whether 
we  should  have  a government  without  newspapers,  or  newspapers 
without  a government,  I should  not  hesitate  to  prefer  the  latter." 

Admiral  Rickover.  We  do  not  know,  as  far  as  any  facts  are 
concerned  we  do  not  know  of  there  being  any  greater  incidence 
rate  of  cancer  or  leukemia  among  workers  subjected  to  radiation. 
But,  as  I mentioned  before,  we  should  learn.  Were  you  here  when  I 
mentioned  what  the  primary  purpose  of  this  hearing  should  be?  To 
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establish  a disinterested  group  of  people  to  study  this  whole  thing 
and  come  out  once  and  for  all  with  a legitimate  and  scientifically 
conducted  study  that  will  show  what  we  really  have.  We  do  not 
know. 

Mr.  Carter.  I would  agree  with  that.  I am  afraid  we  do  not  know 
many  of  the  things  about  radiation. 

Admiral  Rickover.  You  know,  if  you  look  back  at  the  history  of 
the  Earth,  at  one  time,  in  my  opinion,  it  was  impossible  to  have 
any  other  than  insect  life  because  the  radiation  levels  were  so  high; 
and  it  probably  took  about  2 billion  years  before  the  radiation 
levels  decreased.  You  know  the  law  that  in  about  six  times  the 
half-life  it  decreases  before  you  could  have  animals  of  any  kind. 
There  is  plenty  of  radiation  still  left.  There  is  one  place  in  India 
where  the  radiation  is  about  as  much  as  around  an  atomic  reactor 
because  there  was  enough  natural  concentration  of  thorium  to 
cause  that. 

Mr.  Carter.  Yes,  sir. 

Admiral  Rickover.  So,  there  is  plenty  of  it  left  yet.  -Mankind  has 
had  to,  to  some  extent,  become  used  to  it. 

Mr.  Carter.  Yes,  sir.  Are  you  familiar  with  the  linear  hypothesis 
of  radiation  effects? 

Admiral  Rickover.  Well,  that  is  a fancy  word.  It  looks  to  me  like 
you  have  been  studying  up  some  big  words  to  pull  on  me 

Mr.  Carter.  No;  really,  I have  not.  We  have  been  going  over  that 
in  our  hearings. 

Admiral  Rickover.  I do  not  know  these  big  words  because  I am 
too  busy  doing  real  work.  You  must  have  a lot  of  spare  time. 

Mr.  Carter.  Is  there  a direct  relationship  between  the  amount  of 
radiation  and  the  incidence  of  leukemia  and  cancer?  As  radiation 
exposure  increases,  does  cancer  increase? 

Admiral  Rickover.  We  have  no  evidence  that  radiation  exposure 
received  by  individuals  working  on  naval  nuclear  propulsion  plants 
have  caused  increased  rates  of  cancer.  In  the  first  place,  there  is  no 
assurance  that  outside  of  massive  doses  of  radiation  you  are  going 
to  get  cancer.  We  really  do  not  know  enough  about  this.  But  it  is  so 
easy  to  spread  that  word  “cancer”  around.  The  amount  of  radiation 
that  we  give  is  pretty  small. 

Mr.  Carter.  Now,  you  mentioned  radium  dial  watches.  If  we  go 
back  to  Madame  Curie,  actually  one  of  her  associates  was  burned 
by  radium.  Then  her  husband  got  a little  of  it,  and  he  was  burned 
himself. 

Admiral  Rickover.  I can  explain  that. 

Mr.  Carter.  All  right,  but  he  wanted  to  prove  the  effect  of 
radium. 

Admiral  Rickover.  Madame  Curie  did  not  know,  there  was  no 
real  knowledge  at  that  time  of  the  effects  of  radiation.  It  was  not 
known.  It  was  only  quite  a bit  later  them  that.  Even  about  10  or  15 
years  later,  there  were  radium  wristwatch  workers. 

Mr.  Carter.  We  did  not  know  then. 

Admiral  Rickover.  We  did  not  know  then,  either.  So,  this  is  a 
new  phenomenon  which  probably  started  mostly  with  the  Manhat- 
tan  district.  Now,  I remember  I came  back  to  Washington  a couple 
of  times  when  I was  in  Oak  Ridge  in  1946  and  1947,  and  I went  to 
the  Sears  & Roebuck  store,  took  my  son  there  to  get  a pair  of 
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shoes.  They  had  an  instrument  there  where  all  the  kids  were 
putting  their  feet  in  so,  and  they  could  see  the  bones  in  their  feet. 
This  was  in  1946  and  1947. 

I complained  to  the  manager  of  that  store,  and  he  thought  I was 
a nut— he  probably  sized  me  up  pretty  well. 

Mr.  Carter.  No;  you  were  right,  of  course. 

Admiral  Rickover.  Well,  everyone  is  a nut  until  the  others  agree 
with  him. 

Mr.  Carter.  Well,  you  were  certainly  right.  I feel  that  you  con- 
tained the  radiation  exposure  to  the  operating  crews  on  your  nu- 
clear subs,  and  I think  the  record  sustains  that. 

Admiral  Rickover.  We  do. 

Mr.  Carter.  The  record  supports  that.  However,  I do  feel  that 
radiation  from  atomic  explosions  can  cause  adverse  health  effects. 
But  in  my  opinion,  you  have  done  a masterful  job  on  our  subma- 
rines. 

Admiral  Rickover.  Well,  I am  not  talking  about  bombing,  some- 
body being  in  the  vicinity  of  bomb  explosions,  those  are  very  high 
doses.  Now,  there  are  not  even  any  good  records  from  Hiroshima, 
you  know,  where  people  were  exposed  for  an  instant  to  massive 
doses  of  radiation.  It  is  a very  elusive  thing.  Those  who  are  quite 
familiar  with  this  whole  field  must  be  very  careful  in  making 
public  announcements  which  scare  the  people. 

Mr.  Carter.  I see. 

Admiral  Rickover.  This  was,  again,  the  reason  for  my  recom- 
mendation that  we  start  this  study  to  alleviate  the  fear  that  so 
many  people  have  because  cancer,  you  know,  is  a horrible  word 
and  has  many  connotations.  We  have  to  be  very  careful  when  we 
throw  this  word  around. 

Mr.  Carter.  I know  that  quite  well.  I certainly  want  to  comple- 
ment you  on  what  you  have  said.  I could  go  on  quite  a while,  but  I 
have  used  up  my  5 minutes. 

Thank  you  for  coming  here  to  testify.  I want  to  go  on  record  as 
being  in  favor  of  giving  you  a fifth  star.  I have  introduced  resolu- 
tions in  the  past  for  you 

Admiral  Rickover.  Do  not  mention  that  to  the  Pentagon. 

Mr.  Carter.  It  does  not  matter.  We  did  not  ask  them  before,  and 
we  will  not  ask  them  the  next  time. 

Admiral  Rickover.  Thank  you,  sir. 

Mr.  Rogers.  Mr.  Markey? 

Mr.  Markey.  Thank  you,  Mr.  Chairman. 

Admiral,  it  is  a pleasure  to  have  you  here  today. 

Admiral  Rickover.  Thank  you,  sir. 

Mr.  Markey.  You  mentioned  that  the  Globe  should  have  turned 
over  the  data  that  you  requested.  But  was  not  the  Globe  and  Dr. 
Najarian  forced  to  go  through  100,000  death  certificates,  piece  by 
piece,  death  certificate  by  death  certificate  because  the  Navy  would 
not  cooperate  with  their  study?  That  the  Navy  even  cited  the 
privacy  provisions  of  the  Freedom  of  Information  Act  to  deny  the 
release  of  the  names  of  the  deceased  workers? 

Can  you  explain  to  me  why  the  privacy  of  a deceased  person, 
when  the  public  health  and  safety  is  at  stake,  could  be  invoked  and 
should  be  invoked  to  prevent  a respected  doctor  and  a respected 
national  journal  from  having  access? 
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- Admiral  Rickover.  Mr.  Markey,  we  do  not  know  how  that  Globe 
study  was  conducted,  we  know  nothing  about  it.  We  have  never 
been  told.  That  is  the  first  point. 

The  second  point  is,  there  is  a Privacy  Act  which  ties  us  up  in 
what  we  can  do.  We  went  to  legal  counsel  and  they  said  that  we 
have  an  obligation  to  protect  the  rights  of  the  families  of  the  dead 
people  and  their  heirs.  The  lawyers  told  us  that,  and  we  acted  on 
accordance  with  the  legal  advice  we  got. 

Mr.  Markey.  What  protection  would  be  given  to  a deceased 
person,  his  rights  of  privacy;  what  rights  of  privacy  does  that 
person  have? 

Admiral  Rickover.  Well,  he  is  an  heir.  I do  not  know,  I am  no 
expert.  This  was  not  a decision  that  was  made  by  me,  it  was  made 
by  the  Navy  Department.  I had  nothing  to  do  with  that  decision. 

Mr.  Markey.  You  had  nothing  to  do  with  it? 

Admiral  Rickover.  I had  absolutely  nothing  to  do  with  it. 

Mr.  Markey.  Is  there  anyone  else  on  this  panel  who  had  any- 
thing to  do  with  it? 

Captain.  McDonough.  I forwarded  the  request  to  my  headquar- 
ters in  Washington  according  to  instructions,  and  legal  counsel 
recommended  against  it  to  protect  the  families.  We  had  had  several 
phone  calls  from  relatives  showing  their  concern. 

Mr.  Markey.  In  weighing  the  public  interest  as  opposed  to  the 
rights  of  those  deceased  people,  just  so  we  can  get  some  kind  of 
handle  on  the  potential  dangers  of  low-level  radiation,  do  you  not 
agree  that  perhaps  it  is  in  the  public  interest  that  we  make  these 
kinds  of  records  accessible  to  medical  personnel? 

Admiral  Rickover.  Mr.  Markey,  medical  personnel  who  will  not 
release  it  to  the  public  is  something  else.  Mr.  Markey,  you  heard 
my  major  recommendation,  and  I believe  the  most  important  thing 
that  could  come  out  of  this  committee  hearing  is  to  start  such  a 
study  by  proper  people,  and  do  it  thoroughly. 

Mr.  Markey.  Do  you  think  that  the  CDC  is  the  proper  people? 

Admiral  Rickover.  The  arrangements  were  made  between  Mr. 
Califano  and  the  Secretary  of  the  Navy,  I had  nothing  to  do  with  it. 

I found  out  a week  after  it  was  done,  I had  nothing  to  do  with  it. 
However,  the  Department  of  Energy  is  getting  a group  of  people, 
outsiders,  with  no  idea  one  way  or  the  other  what  should  be  done.  I 
think  that  is  a fine  idea. 

Now,  the  Navy  has  also  told  the  CDC  that  whatever  information 
we  give  the  independent  group  they  also  can  get.  So,  there  is  no 
harm  done  there. 

Mr.  Markey.  Dr.  Rose  of  the  CDC  says  that  he  can  make  prelimi- 
nary findings  in  2 to  3 months  by  tracking  the  history  of  1,000 
workers  from  the  early  1960’s.  Does  the  Navy  dispute  that  the 
findings  can  be  done  this  quickly  and  still  be  valid? 

Admiral  Rickover.  Well,  from  my  experience  I would  say  that  is 
so;  you  could  not. 

Mr.  Markey.  You  could  not  accept  the  validity? 

Admiral  Rickover.  I cannot  argue.  If  CDC,  an  official  Govern- 
ment agency  does  this — has  he  ever  been  denied  this,  did  he  say  he 
was  denied  this  information? 
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Mr.  Markey.  No;  what  we  are  saying  is,  if  he  made  this  study 
and  get  it  back  here  in  2 or  3 months,  would  you  abide  by  the 
recommendations  that  were  made  by  the  medical  personnel? 

Admiral  Rickover.  No,  sir,  because  one  of  the  big  problems  in 
that  is  the  records.  You  will  find  as  you  get  into  this  whole  game 
that  medical'  records  are  pretty  horrible  for  many  things,  including 
cause  of  death.  I do  not  believe  that  you  can,  the  statistics  that  are 
being  used  are  not  very  good.  This  is  why  I say  that  there  should 
be  a thorough  study. 

Mr.  Markey.  The  Navy  acknowledges  in  its  statement  to  the 
Globe  that  its  health  program  includes  keeping  detailed  medical 
records,  including- radiation  exposure,  on  each  and  every  worker. 

Admiral  Rickover.  That  is  not  a death  certificate,  though.  When 
people  leave,  when  they  die,  you  will  find  the  records— as  we  have 
found — are  not  very  good. 

Mr.  Markey.  The  Navy  records  are  not  very  good,  is  that  what 
you  are  saying? 

Admiral  Rickover.  Any  kind  of  medical  records.  I think  the 
Navy  records  are  probably  far  better  than  they  are  elsewhere 
because  when  a person  in  the  military  service  dies,  there  is  the 
issue  of  Government  benefits.  To  get  back  to  Dr.  Rose,  I doubt  that 
the  Navy  would  not  supply  him.  the  information  he  wants.  I doubt 
they- would  not  give  it  to  a Government  person  who  had  been 
assigned  the  responsibility? 

Can  you  answer  that  question?  You  are  from  the  Bureau  of 
Medicine  and  Surgery. 

Captain  Rivera.  The  records  will  be  released;  yes,  sir. 

Mr.  Markey.  What  we  were  wondering  is  the  statement,  which 
says  that  the  Navy  will  cooperate  with  CDC  by  providing  to  them 
the  same  records  at  Portsmouth  as  are  provided  to  the  independent 
agency  selected.  Does  that  mean  you  will  give  CDC  any  records 
which  they  request  if,  in  their  determination,  it  would  make  it 
possible  for  them  to  make  an  accurate  determination  of  the  poten- 
tial danger  of  low-level  radiation? 

Admiral  Rickover.  He  says  the  Navy  decided  to  do  that  before 
this  hearing  today. 

Mr.  Miles.  Yes;  that  is  a matter  of  record. 

Mr.  Markey.  I just  wanted  to  make  sure. 

Mr.  Miles.  We  are  interested  in  getting  the  studies. 

Mr.  Markey.  Fine. 

Admiral  Rickover.  We  are  not  quite  as  bad  as  you  think  we  are, 
Mr.  Markey. 

Mr.  Markey.  I hope  not. 

Admiral  Rickover.  I know  not. 

Mr.  Markey.  Now,  I am  also  trying  now  to  get  a hold  of  who  has 
responsibility  within  the  Navy  to  make  these  kinds  of  decisions. 
According  to  a list  of  titles  attributed  to  you,  they  include  the 
responsibility  for  the  radiological  control  measures  established  by 
the  Navy  to  govern  radiation  exposure  by  personnel  engaged  in 
naval  nuclear  propulsion  work,  responsibility  for  implementing  but 
not  establishing  Federal  radiation  exposure  limits;  and  the  day-to- 
day  responsibility  to  enforce  work  standards.  Admiral  Rickover 
established  work  standards,  approves  general  procedures  to  be  fol- 
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lowed  and  enforces  inspection  and  oversight  activities  on'  a pro- 
gramwide basis. 

Do  you  accept  that  characterization  of  your  duties? 

Admiral  Rickover.  Yes,  sir,  I do. 

Mr.  Markey.  Fine. 

Admiral  Rickover.  I set  up  those  rules  and  I am  not  going  to 
shirk  what  I set  up.  Of  course  I do,  I feel  personally  responsible  for 
anything  that  happens  radiationwise  on  any  person  connected  with 
this  program,  whether  it  is  a naval  person  or  whether  it  is  a 
worker  in  the  yard. 

Mr.  Markey.  Thank  you,  sir. 

Is  it  attributed  to  you: 

“People  are  easily  pressured  into  permitting  so-called  progress  to  alter  their  lives 
without  attempting  to  control  it  as  if  they  had  to  submit  meekly  to  whatever  is 
technically  feasible.  There  is  a need  for  laws  requiring  that  before  a particular 
technology  may  be  used,  reliable  results  must  have  been  made  to  prove  that  it  will 
be  useful  and  safe. 

A 1972  study  made  by  the  National  Academy  of  Sciences,  Com- 
mittee on  the  Biological  Effects  of  Ionizing  Radiation,  the  so-called 
BEIR  Commission.  It  said  that  the  risk  of  low-level  radiation  was 
just  not  known  despite  the  careful  study  of  all  published  data  on 
radiation  effects.  This  was  reported  in  1972. 

What  I am  wondering  is,  in  light  of  a study  done  of  this  nature, 
why  the  Navy,  being  the  only  people  having  access  to  this  kind  of 
massive  documentation  did  not  begin  your  own  study  so  that  we 
could  decide  whether  and  how  much  exposure  to  low-level  radi- 
ation we  should  give  to  our  workers.  Why  was  a study  not  conduct- 
ed in  1972? 

Admiral  Rickover.  The  Navy  does  not  have  access  to  this  infor- 
mation. The  Navy  does  not  have  the  information  when  a person 
leaves  the  Navy,  or  when  a worker  quits,  and  that  is  when  people 
die,  when  they  get  older.  The  people  who  leave  the  navy  are 
generally  young  men. 

We  do  know  that  this  committee  has  asked  about  the  incidence 
of  deaths  caused  by  radiation  on  the  first  crew  of  the  Nautilus.  Do 
you  have  these  figures?  Let  me  give  you  some  figures  here. 

This  is  the  status  of  the  first  crew  of  the  Nautilus.  The  total  crew 
members  were  96;  alive  and  well  today,  94— and  that  started  oper- 
ating in  1955,  that  is  over  20  years.  Dead,  2— total  deaths,  which  is 
much  less  than  I think  you  would  find  normally.  One  lymphosar- 
coma—I would  have  to  defer  to  somebody  else— that  was  a steward 
who  had  no  radiation  exposure.  One  artherosclerotic  heart  disease; 
rating:  Torpedo  man;  exposure  0.8  of  one  rem  during  the  whole 
time. 

So,  what  does  that  prove? 

Mr.  Markey.  Well,  let  me  give  you  some  statistics  and  you  can 
ask  me  what  these  prove,  all  right? 

The  Boston  Globe  with  Dr.  Nqjarian  surveyed  the  deaths  of  146 
people  who  had  been  working  in  the  Portsmouth  Naval  Shipyard; 
56  of  the  146  people  who  have  died,  38.1  percent  died  from  cancer — 
38.1  percent.  The  national  average  is  18  percent. 

The  leukemia  death  rate  for  the  shipyard  employees  who  worked 
in  exposed  areas  is  450  percent  higher  than  the  general  population. 
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Between  the  ages  of  60  and  69,  60  percent  of  those  workers  exposed 
to  radiation  died  of  cancer. 

What  do  those  statistics  tell  you? 

Admiral  Kickover.  Well,  Mr.  Markey,  why  don't  you  get  this 
gentleman  to  turn  this  data  over  to  us,  and  we  will  check  it? 

Mr.  Markey.  Well,  more  than  check.  I want  to  know  why  the 
Navy  affirmatively 

Admiral  Rickover.  Well,  you  are  taking  that  statement  at  face 
value,  we  do  not  agree  with  that.  We  would  like  to  know  how  he 
got  his  figures.  Now,  when  you  ask  me  about  the  Nautilus,  I give 
you  accurate  figures,  those  guys  are  alive. 

Mr.  Markey.  We  are  talking  about  civilian  employees  here,  and 
we  are  talking  about  a study  which  in  many  ways  was  spawned  by 
a report  in  1972,  by  an  independent  study,  the  BEIR  Commission.  I 
am  wondering  why  the  Navy  did  not  respond  to  it,  why  they  did 
not  affirmatively  go  out  and  find  out  whether  or  not  the  levels  of 
radiation  which  may  be  accepted  internationally,  which  may  be 
accepted  nationally,  but  may  not  be  safe  to  our  workers? 

Admiral  Rickover.  Because  we  had  no  evidence. 

Mr.  Markey.  The  BEIR  report. 

Admiral  Rickover.  From  our  own  people  we  had  no  evidence, 
there  was  no  reason.  We  are  obeying  national  standards.  If  you 
want  to  get  after  this,  I suggest  you  get  after  this 

Mr.  Markey.  All  you  accept  is  the  minimal  standards  in  your 
life?  I have  always  known  that  you  were  a man  who  tried  to  go 
beyond  that  and  tried  to  excel. 

Now  here  is  a case  where  there  was  a warning  flag  thrown  up  5 
years  ago,  and  you  only  still  accepted  the  national  level,  rather 
than  something  which  would  satisfy  you. 

Admiral  Rickover.  I do  not  take  that  as  a warning  light. 

Mr.  Markey.  What  would  you  want? 

Admiral  Rickover.  Well,  let  us  get  someone  K.  Z.  Morgan  who  is 
now  saying  we  ought  to  have  reduced  standards— was  one  of  the 
group  that  set  these  standards.  Now  he  is  saying  something  else.  I 
do  not  know  how  to  handle  a thing  like  that. 

Now,  I have  some  statistics  which  I read  off  when  you  were  not 
in  here,  you  were  on  the  House  floor.  I will  give  you  some  figures 
on  the  occupational  radiation  exposure  received  by  personnel  in 
this  program.  I will  give  you  some  figures  here.  I am  going  from 
the  year  1969  to  1977.  I will  take  first  the  total  number  of  person- 
nel monitored,  and  the  total  man  rem  in  that  year. 

In  1969  it  was  57,000,  and  there  were  14,000  man  rem.  In  1970, 
there  were  53,000  and  15,000  man  rem.  In  1971,  there  were  51,000 
and  14,000  rem.  In  1972  there  were  54,000  and  10,000— notice  how 
that  number  is  going  down.  In  1973,  there  were  47,000  and  9,000 
rem.  In  1974,  34,000  and  9,000  rem.  In  1975,  33,000,  and  7,500  rem. 
In  1976,  33,000,  7,900  rem,  and  in  1977  there  were  36,000  and  8,000 
rem. 

I think  we  have  done  pretty  well  going  down.  We  do  not  have 
evidence.  We  have  no  evidence.  I do  not  know  whether  you  were  in 
here  at  the  time,  there  was  one  man  who  was  a patient  of  this 
doctor.  He  was  supposed  to  have  gotten  a certain  amount  of  radi- 
ation. If  he  had  lived  in  Denver,  he  would  have  gotten  10  times  as 
much,  just  from  living  there. 
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Now,  what  do  we  do  about  that? 

Mr.  Markey.  We  make  rules,  we  do  not  make  them  for  the 
exceptions.  The  problem  here  is  that  when  you  were  talking  earlier 
about  the  shields  which  you  installed  years  ago,  you  said  you 
always  erred  on  the  side  of  safety. 

Admiral  Rickover.  Yes,  sir. 

Mr.  Markey.  And  here  we  have  the  case  where  there  was  some 
indication  years  ago  that  there  was  a reason  for  you  again  to 
institute  special  care  in  view  of  your  position  in  charge  of  safety  for 
these  nuclear  facilities  you  should  have  been  able  to  institute  an 
analysis  of  some  of  these  records,  which  were  easily  accessible — not 
to  the  Boston  Globe  and  not  to  Dr.  Najarian,  but  to  you,  and  you, 
and  you,  the  people  here  who  have  that  responsibility. 

Admiral  Rickover.  You  think  then— I made  an  extreme  case— if 
I did  not  like  the  drinking  water  in  Alexandria,  I should  start  a big 
study?  I am  only  working  14  hours  a day  now.  I do  not  have  time 
to  do  that,  there  are  other  people  getting  paid.  Why  didn’t  you 
think  about  it  at  the  time  and  start  something? 

Mr.  Markey.  Well,  unfortunately  the  time  that  you  started  in 
nuclear  power  in  1946  I was  being  born. 

So,  I admit  I am  coming  to  the  issue  late;  all  right? 

Admiral  Rickover.  Well,  you  are  the  rising  generation,  I know,  I 
defer  to  you.  But  we  have  felt  this  responsibility,  but  there  are 
many  things  that  should  be  done,  that  are  not  done,  and  only  Jesus 
Christ  can  do  all  of  them;  I can’t. 

Mr.  Markey.  You  can’t,  but  you  have  the  U.  S.  Navy  to  give  you 
a hand. 

Admiral  Rickover.  We  have  the  Department  of  Energy,  we  have 
the  Public  Health  Service,  we  have  HEW — why  not  go  to  them  and 
ask  them?  There  were  people  charged  with  this. 

Mr.  Markey.  You  are  responsible,  you.-accepted  the  responsi- 
bility. 

Admiral  Rickover.  Well,  yes;  I am  responsible. 

Mr.  Markey.  You  agreed  with  the  description  of  your  responsi- 
bility. 

Admiral  Rickover.  Well,  you  also,  now  that  you  are  old  enough, 
so  are  you  responsible. 

Mr.  Markey.  That  is  why  I am  here. 

Admiral  Rickover.  Well,  you  can  get  this  started.  I am  sorry,  I 
fell  down  on  my  job,  and  I admit  it,  and  I apologize.  We  end  it  on 
that  basis. 

Mr.  Markey.  Thank  you.  No  more  questions. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  Admiral  Rickover,  you  are  what  is  known  in  the 
law  as  a difficult  witness. 

Admiral  Rickover.  Me  a difficult  witness?  I tell  the  truth. 

Mr.  Walgren.  Well,  from  my  point  of  view  you  are  a difficult 
witness  because  I am  younger  and  you  have  a lot  of  rank  to  pull  on 
me.  I think  I would  just  like  to  point  out  that  upon  close  reading 
your  statement  seems  to  me  to  be  extremely  supportive  of  Dr. 
Najarian.  I really  feel  that  if  you  go  through  the  colluquy  that  you  - 
had  with  the  committee— if  someone  does— they  will  see  the  ker- 
nels of  support  for  what  Dr.  Najarian  basically  said. 
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I do  not  quite  know  where  the  difficulty  is.  I do  not  feel  that  this 
is  youth  attacking  age,  or  newcomers  saying  people  who  went 
before  did  wrong.  But  we  are  trying  to  push  for  a sensitivity  that  I 
think  you  have  had,  but  that  other  people  have  not.  I noticed  you 
said  you  never  let  anybody  go  into  a radiation  area  without  a 
badge  who  was  not  77  years  old. 

Admiral  Kickover.  Correct. 

Mr.  Walgren.  Other  people  in  the  service  made  it  a practice  to 
let  that  happen  all  the  time. 

Admiral  Rickover.  No,  sir. 

Mr.  Walgren.  Well,  the  testimony  before  this  committee  is  that 
it  happened  as  late  as  1956  in  the  hundreds  of  thousands  in  those 
bomb  explosions. 

Admiral  Rickover.  Now,  look,  I have  had  nothing  to  do  with 
bomb  explosions,  I cannot  answer  to  that.  In  fact,  I was  present  at 
two  of  them. 

Mr.  Walgren.  I understand.  But  what  bothers  me,  is  that  you 
have  a record  of  taking  this  issue  extremely  seriously.  The  other 
witnesses  that  have  made  light  of  the  problem,  as  you  have  around 
the  edges,  have  not  taken  it  seriously  at  all.  In  fact,  when  we  tried 
to  find  out,  after  prodding,  what  efforts  they  were  making  to  devel- 
op records  that  could  be  examined,  we  found  that  the  Army  had 
one  man  spending  one-quarter  of  his  time  to  track,  down  these 
records  until  this  committee  literally  had  to  dynamite  them  into 
action. 

I really  hope  that  you  do  not  leave  the  hearing  thinking  that  the 
younger  members  are  attacking  your  record,  I think  you  confirmed 
in  all  your  statements  that:  You  know  of  no  long-term  health 
study;  that  you  believe  it  is  essential  that  it  be  conducted;  that  the 
description  that  you  have  given  to  the  committee  of  the  care  that 
you  have  brought  to  this  area  can  stand  close  scrutiny — and  it 
can — except  that  in  your  own  honest  words  you  do  not  include  in 
that  area  the  area  that  is  of  concern  to  the  committee,  that  is,  the 
long-term  health  effects  of  low-level  radiation. 

I think  you  are  being  very  open  about  it.  I think  what  has 
happened  here  is  that  the  service  has  offered  up  the  person  who 
has  taken  the  greatest  care,  and  who  has  done  a wonderful  job  in 
another  area,  and  attempted  by  that  to  indicate  that  there  are  no 
problems  in  this  particular  area. 

When  I read  your  testimony  I see  your  recognition  of  the  prob- 
lems, and  I really  want  to  compliment  you  for  that. 

Admiral  Rickover.  May  I comment  now? 

Mr.  Walgren.  Yes. 

Admiral  Rickover.  In  the  first  place,  as  you  know,  I am  a great 
advocate  of  proper  education  for  all  our  people.  One  statement  I 
have  frequently  made  is  that  the  primary  duty  of  a legislator  is  the 
education  of  its  youth — that  comes  from  Aristotle — I said  that  all 
the  time.  Under  no  circumstances  must  you  think,  I am  telling  you 
this,  that  I look  down  on  young  people  because  if  anything  is  to 
happen  in  this  country  it  has  got  to  come  from  young  people 
because  the  old  ones  are  already  fouled  up,  and  they  are  not  going 
to  do  any  better.  So,  I want  to  make  that  very  clear.  I have  many 
young  people  working  in  my  organization,  I like  them  very  much, 
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and  I see  the  only  hope  for  my  own  organization  is  to  hire  and 
train  good  young  people  with  some  promise.  I do  that  all  the  time. 

For  instance,  last  week,  in  addition  to  all  my  other  work,  I 
interviewed  200  people  coming  from  colleges  to  pick  out  the  best 
ones  to  enter  the  nuclear  propulsion  program.  I have  interviewed 
every  person  who  is  an  officer  in  the  entire  nuclear  program.  I 
interviewed  13,000  or  14,000  people.  I do  it  all  the  time  because  the 
most  important  thing  I can  do  is  to  select  and  train  the  young 
people.  That  is  where  the  entire  future  is,  and  I put  a great  deal  of 
my  work. 

I want  to  tell  you  very  humbly,  if  you  have  any  idea  that  I am 
looking  down  on  young  people,  I absolutely  do  not,  it  is  completely 
contrary  to  my  nature.  That  is  one  point. 

The  other  point  you  raise  is,  or  you  implied,  why  did  not  I get 
into  this  radiation  for  bombs. 

Mr.  Markey.  No;  I did  not  imply  that. 

Admiral  Kickover.  I am  sorry.  So,  I make  this  point,  if  I had 
known  of  anything  I could  have  done,  it  was  possible  for  me  to  do 
in  this  or  any  other  area,  I would  do  it.  I do  not  know  all  these 
things  either.  I do  know  this,  that  the  statistics  are  very  incompe- 
tent, those  statistics  on  deaths  in  this  country,  we  have  already 
found  that  out — for  various  reasons,  and  I do  not  know  what  they 
are. 

Therefore  you  must  have  a completely  disinterested  group  who 
goesinto  these  records,  and  you  will  find  that  is  going  to  be  the 
stumbling  block,  hospital  records,  not  radiation  records.  What  hap- 
pened later  on?  Why  did  they  die?  You  will  find  the  statistics  are 
pretty  horrible  and  it  is  very  difficult  to  determine. 

That  is  why  this  group  must  be  composed  of  very  outstanding 
- people,  and  we  are  trying  to  do  that. 

I know  that  you  are  very  much  in  earnest  and  I am  just  as 
earnest  with  you.  I would  welcome  you  as  a friend — and  I am  not 
talking  in  any  legal  sense.  I do  not  want  you  to  think  that  I take 
off  at  anyone  because  they  are  young  in  Congress. 

Mr.  Walgren.  I want  to  go  back  to  just  one  point  you  made 
when  you  said  that  Dr.  Morgan  had  set  up  these  standards,  that 
you — and  no  one  would  expect  more — can  only  follow  and  use  them 
as  some  kind  of  a guide  as  to  what  is  proper  and  reasonable  at  the 
time.  You  said  he  set  up  the  standards,  and  now  he  is  saying 
something  else,  and  you  do  not  know  how  to  handle  that.  . 

Well,  you  handled  that  in  your  testimony,  did  you  not,  when  you 
said  that  you  understood  and  really  had  foresight  enough  to  antici- 
pate that  the  standards  would  be  changing,  and  therefore  you 
really  insisted  on  the  safety  designs  and  tried  to  overdesign  the 
machinery. 

Admired  Rickover.  Yes;  I think  right  now— and  the  standards 
have  been  changed  several  times,  edways  downward  during  this 
period.  I think  even  if  they  are  changed  now,  we  can  still  live  with 
them.  But  there  may  come  a certain  point  when  we  cannot,  and 
that  is  what  I meant,  at  that  point  it  would  be  up  to  Congress  to 
decide,  if  there  are  really  truly  disadvantages,  whether  we  should 
have  a nuclear  Navy  or  have  atomic  power. 

Mr.  Walgren.  The  way  I see  it,  the  question  here  is  not  whether 
or  not  we  should  have  a nuclear  Navy.  The  safety  of  this  Nation  is 
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basically  based  on  what  you  have  been  at  the  head  of  developing.  I 
am  concerned  the  sensitivity  is  how  we  handle  nuclear  power — for 
example,  the  suggestion  of  being  able  to  wear  suits  in  certain 
instances  where  we  now  don’t  wear  suits.  You  would  probably 
agree,  would  you  not,  that  our  sensitivities  in  this  area  are  develop- 
ing, our  understanding  of  the  effects  of  occupational  low-level  expo- 
sures are  being  revised  downward;  and  that  we  have  to  be  sure 
that  we  are  doing  everything  to  understand  what  the  truth  of  the 
matter  is. 

Admiral  Rickover.  Mr.  Walgren,  you  are  right.  But  the  point  I 
am  trying  to  make,  we  must  be  careful  that  we  do  not  seize  some 
apparent  statistics  and  make  too  much  of  them.  We  should  find  out 
what  those  statistics  really  mean,  and  that  is  going  to  take  a long 
time.  I was  asked  how  many  years  I thought  it  would  take,  and  I 
think  it  is  going  to  take  quite  a number  of  years  to  get  down  to  the 
nub  of  the  thing.  The  biggest  stumbling  block  is  going  to  be  the 
validity  of  death  certificates  and  a lot  of  things  of  that  nature,  that 
are  really  going  to  determine  the  issue. 

Mr.  Walgren.  I would  just  like  to  close  with  the  thought  that 
there  is  a basic  problem  that  we  have  because,  as  you  say,  from  the 
military  and  from  the  nuclear  industry  standpoint  now  we  are 
saying  essentially  that  we  do  not  see  a problem. 

Admiral  Rickover.  No,  no;  I have  never  said  that.  I have  been 
accused  of  that.  I believe  I was  asked  that  question  by  one  of  the 
members  here.  I have  never  said  that  there  is  no  problem.  As  far 
as  I know  today,  radiation  is  not  good  for  you.  The  Chief  of  the 
Bureau  of  Ships  urged  me  to  cut  down  shielding.  You  know  what 
he  said?  He  said,  “Maybe  we  are  going  to  find  out  that  radiation  is 
good  for  you.”  I do  not  believe  that  it  ever  can.  I did  not  mention 
that  in  here,  but  now  that  you  raise  the  point.  As  far  as  I know,  no 
radiation  is  good  for  anyone. 

Mr.  Walgren.  Well,  we  did  say  earlier,  and  you  did  say  earlier, 
that  to  the  best  of  our  present  knowledge — and  I am  not  attacking 
on  this  point— -to  the  best  of  our  knowledge  at  present  we  do  not 
see  a problem.  Now,  that  is  a perfectly  valid  statement,  and  I 
accept  that  as  true.  The  problem  is  that  when  you  couple  that  with 
what  we  have  also  accepted,  and  that  is  that  there  are  no  studies 
at  the  present  time  of  the  long-term  damage,  what  we  have  is  great 
handwriting  on  the  wall  that  we  would  be  well  advised  to  pursue  it 
in  the  form  of  a study. 

Our  difficulty  is,  I think,  and  some  of  our  frustration  is  that  the 
other  witnesses  that  we  have  had,  have  been  part  and  parcel  of 
resisting  studies.  I am  not  classifying  you  in  this  instance,  I am 
saying  that  the  Army  that  have  come  before  us,  the  DOE  that  have 
come  before  us — and  there  is  every  reason  to  look  at  that  testimo- 
ny from  an  objective  standpoint — that  they  are  being  dragged  kick- 
ing and  screaming  into  this  process. 

My  only  point  is  that  we  admit  that  we  do  not  have  any  studies. 
And  this  is  the  question,  do  we  all  agree  that  there  are  great 
danger  signs  that  any  prudent  person  would  follow,  and  initiate  an 
extremely  disciplined  look  into  this  problem? 

Admiral  Rickover.  May  I answer? 

Mr.  Walgren.  Yes. 
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Admiral  Rickover.  I appreciate  very  much  your  forthright  and 
very  intelligent  commentary.  I do  not  agree  with  the  last  part  of 
your  statement  that  there  is  a cloud  there.  I do  not  agree  with 
that,  I do  not  know  whether  there  is,  or  not.  I would  like  to  find 
out. 

I believe  that  what  we  are  doing  today  is  perfectly  safe,  I believe 
that.  However,  I cannot  prove  it  or  substantiate  it.  I can  substanti- 
ate to  the  extent  of  the  records  we  have  of  the  people  that  have 
died  in  this  program  over  the  last  20  years  or  more,  a quarter  of  a 
century  since  it  has  been  in  existence — I cannot  talk  about  the 
bomb.  You  are  talking  about  high-level  radiation,  and  we  are  really 
concerned  here  with  low-level  radiation,  which  is  the  most  insid- 
ious kind.  I do  not  know.  Whenever  I get  into  a situation  that  I do 
not  know— enough  years  have  not  gone  by  yet  to  find  out — I would 
like  to  find  out  in  order  to  assuage  public  feelings  about  what  is 
going  on. 

That  is  the  basis  for  my  recommendation.  Now,  I very  much 
appreciate  this  discourse  with  you,  I am  very  sincere,  it  is  a very 
intelligent  discourse.  I understand  what  concerns  you.  I would  like 
to  assure  you  as  much  as  I can  on  what  I know— I can  only  talk 
about  my  program  now.  I would  tell  you,  you  talked  about  being  a 
lawyer,  if  I were  you  lawyer  and  this  were  a law  case  I would  tell 
you  that  you  have  no  real  concern,  but  I do  not  know.  Now,  that  is 
as  fair  a statement  as  I can  make.  If  I knew,  I would  do  something 
about  it. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Admiral,  we  appreciate  your  being  here,  I think  you 
have  tried  to  be  forthright.  I think  we  have  all  agreed  we  need  to 
do  a study  to  find  out  about  low-level  radiation.  I think  we  are  all 
agreed  on  that. 

Admiral  Rickover.  Mr.  Chairman,  but  do  not  let  people  sell  you 
the  idea  that  you  are  going  to  get  a quick  and  dirty  study  out  of 
this  that  has  any  meaning. 

Mr.  Rogers.  Well,  I think  we  will  have  to  get  a scientific,  sound 
study.  I agree,  it  has  to  be  proper. 

Now,  let  me  ask  you  this— and  maybe  I should  address  this  to 
Mr.  Pyatt  for  the  shipyards— who  sets  the  radiation  standards  for 
workers  in  the  naval  shipyards  and  on  the  nuclear  ships? 

Admiral  Rickover.  I set  the  standards. 

Mr.  Rogers.  For  the  workers  as  well  as  the  Navy? 

Admiral  Rickover.  Yes,  sir. 

Mr.  Rogers.  Now,  you  changed  the  standards,  I think,  did  you 
not,  in  1966? 

Admiral  Rickover.  I think  I have  an  answer  to  that.  There  was  a 
question,  why  was  it  dropped  from  12  rem  to  5 rem  as  the  amount 
of  radiation  exposure  allowable  for  workers?  Was  this  recommen- 
dation of  any  specific  person  or  agency?  The  reply  was,  when  the 
International  Commission  on  Radiological  Protection  issued  Publi- 
cation No.  9,  it  retained  the  3 rem  per  quarter  as  its  limit.  Howev- 
er, it  emphasized  that  whenever  practical,  personnel  should  not 
exceed  5 rem.  My  program  applied  this  recommendation  by  insti- 
tuting this  lower  level  as  a rigorous  limit.  Portsmouth  Naval  Ship- 
yard complied  with  this  instruction.  Whenever  there  was  any  evi- 
dence, we  complied  with  it. 
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I admit,  to  talking  to  Mr.  Walgren,  I admit,  I should  have  done 
more;  but  I can  only  do  so  much. 

Mr.  Rogers.  We  all  should  do  more,  Admiral,  I do  not  think 
anyone  is  saying  you  should  do  more  than  anyone  else.  All  we  are 
trying  to  do  is  get  at  the  problem  now. 

As  I understand  it,  you  did  change  the  standards  in  1966. 

Admiral  Rickover.  We  lowered  them  to  whaf  the  international 
standards  were.  Now,  in  the  beginning  of  December  1977,  the  Navy 
received  a copy  of  the  study  of  the  effects  of  low-level  radiation  at 
Hanford.  This  study  indicated  a possible  increase  of  cancer.  While 
the  study  was  discounted  by  some  reviewers,  the  study  indicated  a 
potentially  higher  cancer  rate  due  to  low-level  radiation,  than  was 
expected. 

Accordingly,  the  Navy  began  working  with  the  Department  of 
Energy  to  attempt  to  set  up  a study  of  shipyard  workers.  That  is  a 
partial  answer.  That  has  nothing  to  do  with  the  genesis  of  this 
hearing. 

An  initial  meeting  on  December  13  led  to  a formal  request  for  a 
study  on  December  30.  As  the  preliminary  work  was  done  in  Janu- 
ary, the  Department  of  Energy  consultants  from  Oak  Ridge  Associ- 
ated Universities,  and  the  Hanford  Environmental  Health  Founda- 
tion reviewed  a sample  radiation  health  program  at  the  Charleston 
Navy  Shipyard  on  February  14,  1978.  The  consultants  concluded 
that  a study  was  feasible,  and  the  Department  of  Energy  agreed  to 
the  study  on  the  16th  of  February.  That  partly  answers  what  you 
said,  Mr.  Walgren. 

Mr.  Rogers.  Now,  let  me  get  to  my  question,  Admiral. 

Admiral  Rickover.  Yes,  sir. 

Mr.  Rogers.  I believe  you  changed  the  standards  in  1966. 

Admiral  Rickover.  Yes,  sir. 

Mr.  Rogers.  Now,  it  is  my  recollection  that  it  was  in  1957  or 
1958  at  the  latest  when  the  recommended  standards  were  suggest- 
ed. I wondered  why  we  did  not  make  a change  from  the  recom- 
mended standards. 

Admiral  Rickover.  May  I check  that,  sir? 

Mr.  Rogers.  Yes.  I just  want  to  finish  by  statement. 

Admiral  Rickover.  Yes,  sir. 

Mr.  Rogers.  Why  the  recommended  standards  that  AEC  adopt- 
ed—at  least  by  1958 — to  reduce,  were  not  then  adopted  by  the 
Navy  until  1966.  Is  there  any  reason  for  that? 

Admiral  Rickover.  I am  trying  to  find  what  the  facts  were. 

Mr.  Rogers.  Certainly. 

Admiral  Rickover.  Could  you  tell  me  where  you  got  that  infor- 
mation? If  I cannot  do  it  now,  I would  like  to  supply  it. 

Mr.  Rogers.  From  our  hearings  here  when  we  had  the  AEC, 
Department  of  Energy.  Perhaps  we  have  a representative  here 
from  the  Department  of  Energy.  Do  we,  in  the  audience? 

Admiral  Rickover.  Mr.  Miles  says  he  can  answer  that  question. 

Mr.  Rogers.  Yes,  Mr.  Miles? 

Mr.  Miles.  The  standards  in  about  1959  were  changed  from  15 
rem  a year  to  an  average  of  5 rem  per  year  of  age  over  18.  They 
put  in  effect  a.  3 rem  per  quarter  limit.  Those  were  instituted 
immediately  in  the  Navy’s  reactor  program  in  1959. 
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The  point  is  that  in  1965  we  were  still  using  5 rem  per  year;  we 
were  still  using  3 rem  per  quarter.  We  were  using  5 rem  per  year 
average,  which  allowed  at  3 rem  per  quarter  for  you  to  get  as  much 
as  12  rem  in  1 year. 

Mr.  Rogers.  Not  if  it  is  a 5 rem  standard  for  the  year. 

Mr.  Miles.  Five  rem  per  year  average  of  the  years  of  age  over  18. 
The  formula  is  5 times  age  minus  18.  You  could  get  3 rem  per 
quarter,  12  a year  until  you  caught  up. 

That  was  the  way  the  world,  the  United  States  operated  after  the 
change  in  1959. 

Mr.  Rogers.  You  mean,  it  was  your  understanding  that 

Mr.  Miles.  Twelve  rem  a year  was  the  limit. 

Mr.  Rogers  [continuing].  That  change  was  12  rem? 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  Rather  than  5? 

Mr.  Miles.  Twelve  rem  a year  is  the  limit  today,  still. 

Mr.  Rogers.  Was  not  a change  made  and  recommended  by  AEC 
in  1958  or  1959?  It  went  down  to  5 per  year,  3 per  quarter,  did  it 
not? 

Mr.  Miles.  The  point  was,  it  has  been  15  per  year  up  to  that 
point. 

Mr.  Rogers.  Exactly, 

Mr.  Miles.  And  what  they  changed  it  to  was  a formula  of  five 
times  your  age  minus  18  years.  So,  if  you  were  25  years  old  and 
that  was  the  first  year  you  had  service,  you  were  allowed  35  rem. 
You  could  catch  up  at  the  rate  of  3 rem  per  quarter  until  you 
caught  up  to  that  formula.  That  is  today’s  rule. 

Mr.  Rogers.  That  you  can  get  12  rem  per  year? 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  The  5 rem  is  hot  the  controlling  figure  for  the  year? 

Mr.  Miles.  That  is  right. 

Mr.  Rogers.  Well,  now,  that  is  contrary  to  what  AEC  told  us. 

Mr.  Miles.  Five  fern  is  the  average. 

Mr.  Rogers.  Well,  I am  talking  about  to  the  individual. 

Mr.  Miles.  That  is  right,  the  individual  has  to  come  out  averag- 
ing 5 rem. 

Mr.  Rogers.  Suppose  I get  3 rem  the  first  quarter;  I get  2 more 
rem  the  second,  that  is  5. 1 cannot  get  5 rem  that  year. 

Mr.  Miles.  You  sure  can. 

Mr.  Rogers.  Pardon? 

Mr.  Miles.  You  sure  can,  by  today’s  standards. 

Mr.  Rogers.  Now,  that  is  not  what  they  told  us. 

Mr.  Miles.  The  point  the  admiral  is  making  is  that  in  his  pro- 
gram in  1965  we  changed  it  to  5 rem  as  a rigorous  limit. 

Mr.  Rogers.  Oh,  you  are  talking  about  not  the  normal  standard, 
but  a special  exemption. 

Mr.  Miles.  Special  only  if  you  report  the  man’s  radiation  expo- 
sure for  his  past  history.  But  almost  every  radiation  worker  in  the 
United  States  has  that  done,  so,  that  special  exception  is  not  very 
special. 

Mr.  Rogers.  Who  has  all  that  done,  whole  body;  all  workers  have 
it  done,  did  you  say? 
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Mr.  Miles.  Most  employers  record  the  radiation  exposure  history, 
that  is  the  only  requirement  in  the  Nuclear  Regulatory  Commis- 
sion rules. 

Mr.  Rogers.  The  whole  body,  you  are  telling  us? 

Mr.  Miles.  That  you  have  a record  of  what  was  done  in  the  past. 
If  you  choose  not  to  make  a record  of  the  past  radiation  exposure, 
then  you  are  required  to  keep  to  1.25  rem  per  quarter.  At  that  rate 
you  cannot  exceed  5 rem  a year. 

Mr.  Rogers.  But  what  you  are  permitting  is  12  rem  a year,  now. 

Mr.  Miles.  What  the  country  is  permitting  is  12  rem  a year.  Our 
program  changed  to  5 rem  per  year  rigorously  in  1965,  in  spite  of 
the  fact  that  the  country  allows  more  than  that,  still. 

Mr.  Rogers.  But  you  did  not  change  that  until  1965.  Why  was 
the  change  not  made  until  1965? 

Mr.  Miles.  Because  in  1965  the  International  Commission  on 
Radiological  Protection  came  out  with  a new  report,  No.  9,  which 
said  they  liked  5 rem  a year.  They  did  not  think  people  ought  to 
get  much  more  than  that,  except  in  highly  unusual  situations.  It 
was  pretty  fine  print  in  the  book.  We  took  that  pretty  fine  print 
and  decided  we  had  better  live  by  it  as  a formal  rule;  and  we  have. 

Mr.  Rogers.  Did  you  consult  AEC? 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  And  they  did  not  think  you  should  change  until 
1965? 

Mr.  Miles.  It  was  not  put  out  until  1965,  sir. 

Mr.  Rogers.  I am  talking  about  the  original  change  recommend- 
ed by  AEC  in  1957-58. 

Mr.  Miles.  That  was  put  into  effect  immediately. 

Mr.  Rogers.  You  did  change,  then. 

Mr.  Miles.  To  5 rem  per  year  average,  the  formula. 

Mr.  Rogers.  As  of  what  time?  I thought  you  told  me  it  was  in 
1966  you  did  it. 

Mr.  Miles.  There  were  two  changes.  One  change  in  about  1959, 
that  changed  from  15  rem  a year  to  3 rem  per  quarter,  and  a 
formula  which  is  five  times  the  person’s  age  minus  18. 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Yes,  Dr.  Carter. 

Mr.  Carter.  If  you  will  permit  me,  sir,  I believe  you  are  referring 
to  a NRC  regulation  of  January  1,  1977.  It  is  an  exception,  which 
permits  exposure  of  five  times  the  result  of  a person’s  age  minus  18 
rem’s. 

Mr.  Miles.  If  you  want  the  NRC’s  statistics  on  this  for  a number 
of  people  in  lightwater  reactor  programs  that  NRC  regulates,  that 
have  over  5 rem,  there  were  almost  300  people  in  1976,  and  250 
people  in  1975  who  exceeded  5 rem.  We  have  had  zero  in  the  last 
10  years. 

Mr.  Rogers.  Now,  what  do  you  have  to  do  to  permit  over  5 rem, 
is  it  a special  order;  is  it  a special  recognition?  How  is  that  deter- 
mined? 

Mr.  Miles.  In  our  program,  there  is  a sentence  in  Admiral  Rick- 
over’s  rules  on  radiological  control  to  the  fleet  and  to  the  shipyards 
that  says,  “This  five  times  age  minus  18  formula  can  be  invoked  to 
exceed  5 rem  a year  on  approval  by  Admiral  Rickover.”  Nobody 
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has  dared  to  apply  for  it  in  those  12  years.  Nobody  has  exceeded  it, 
nobody  has  bothered  to  apply;  it  would  not  be  approved. 

Mr.  Rogers.  So,  you  have  not  permitted  anyone  over  five  per 
year,  or  are  you  talking  about  an  average? 

Admiral  Rickover.  For  the  last  10  years. 

Mr.  Rogers.  What  about  the  accumulation  of  the  12? 

Mr.  Miles.  Well,  you  cannot  get  over  5 a year,  so  you  cannot  go 
to  12.  They  have  not  exceeded  3 rem  per  quarter,  and  they  have 
not  exceeded  5 rem  per  year  in  our  program  in  the  last  decade. 

Mr.  RooERS.-In  other  words,  you  are  saying  there  is  no  one  that 
has  been  exposed  to  3 rem  in  one  quarter,  and  then  3 rem  at  the 
end  of  the  year. 

Mr.  Miles.  That  is  correct. 

Mr.  Rogers.  Three  the  first  quarter,  and  three  at  the  end. 

Mr.  Miles.  The  rules  before  1958  talked  about 

Mr.  Rogers.  I am  talking  about  now. 

Mr.  Miles.  All  right.  The  early  rules  allowed  a rolling  year  that 
you  have  to  worry  about.  When  the  limits  were  dropped  as  low  as 
they  were,  to  5 rem,  they  stopped  arguing  about  rolling  that  on. 
Yes;  you  can  get  3 rem  in  the  first  quarter  of  the  year 

Mr.  Rogers.  What  about  the  second? 

Mr.  Miles.  You  can  get  another  three  in  the  first  quarter  of  the 
next  year;  but  it  is  not  a rolling  year.  You  can  use  it  by  calendar 
years. 

Mr.  Rogers.  Can  you,  say,  in  the  first  quarter  of  the  year  get 
three,  and  in  the  second  quarter  of  the  year  get  three? 

Mr.  Miles.  No,  sir. 

Mr.  Rogers.  You  would  not  permit  that. 

Mr.  Miles.  That  is  correct. 

Mr.  Rogers.  As  soon  as  he  reaches  five,  he  would  be  taken  off. 
What  action  do  you  take? 

Mr.  Miles.  Take  him  off.  He  has  plenty  of  other  work  to  do.  They 
spend  a very  small  percentage  of  their  time  actually  doing  radi- 
ation work.  A machinist  has  a lot  else  to  do  besides  radioactive 
work. 

Mr.  Rogers.  So,  you  are  not  allowing  anybody  in  your  programs, 
including  the  workers— not  just  the  naval  personnel — to  get  over  5 
rem,  which  is  the  suggested  standard. 

Mr.  Miles.  That  is  correct. 

Mr.  Rogers.  Now,  what  were  you  telling  me  about  the  12  that 
could  be  permitted  on  exception? 

Mr.  Miles.  The  country  allows  12. 

Mr.  Rogers.  On  the  exception. 

Mr.  Miles.  But  it  is  not  a very  rigorous  exception.  All  you  have 
to  do  to  make  that  exception  is  fill  in  the  person’s  past  radiation 
exposure.  Now,  we  do  that  for  TOO  percent  of  our  people  anyway. 

Mr.  Rogers.  Well,  I think  a positive  decision  has  to  be  made  by 
the  licensee;  does  it  not? 

Mr.  Miles.  Yes,  sir.  But  as  you  see  from  the  NRC’s  own  statistics, 
several  hundred  people  exceeded  5 rem  last  year. 

Mr.  Rogers.  Yes. 

Admiral  Rickover.  We  had  zero. 

Mr.  Rogers.  On  the  over  five. 
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Admrial  Rickover.  For  the  last  10  years  we  have  not  exceeded  5 
rems  per  year. 

Mr.  Rogers.  All  right.  Now,  have  there  been  any  overexposures 
at  Portsmouth?  You  tell  us  evidently  there  have  not. 

Admiral  Rickover.  Yes;  there  have  been,  and  I will  give  you  the 
figures.  Prior  to  1963,  14  Portsmouth  Naval  Shipyard  workers  ex- 
ceeded the  quarterly  radiation  exposure  limit  of  3 rem  from  radi- 
ation associated  with  naval  nuclear  propulsion  plants.  The  highest 
one  exceeded  the  limit  by  four-tenths  of  1 rem.  No  one  has  exceed- 
ed the  cumulative  lifetime  limit.  No  one  has  been  injured  from  an 
accident  involving  radiation  exposure. 

Mr.  Rogers.  How  about  at  other  shipyards? 

Admiral  Rickover.  Mr.  Miles  can  give  you  that  information 
right  now. 

Mr.  Rogers.  All  right. 

Mr.  Miles.  The  overexposure  history  of  this  program  is,  at  all 
shipyards  there  are  33,  14  of  them  were  from  Portsmouth. 

Mr.  Rogers.  What  period  of  time  does  that  cover? 

Mr.  Miles.  All  before  1968.  Nothing  has  happened  since  1968. 
There  were  three  aboard  nuclear-powered  ships.  So,  in  the  history 
of  the  program  there  have  been  a total  of  36. 

Mr.  Rogers.  Thirty-six  total,  and  you  have  had  none  since  1968. 

Mr.  Miles.  1967  was  the  last  year. 

Mr.  Rogers.  1967.  Now,  what  is  the  highest  total  lifetime  expo- 
sure in  rems  of  any  nuclear  worker? 

Admiral  Rickover.  The  average  lifetime  radiation  exposure  for 
personnel  at  all  nine  shipyards  performing  radioactive  work  associ- 
ated with  naval  plants  is  about  1.5  rem. 

Mr.  Rogers.  Total  lifetime. 

Admiral  Rickover.  That  is  the  average  lifetime. 

Mr.  Miles.  Total  lifetime. 

Admiral  Rickover.  Total  lifetime.  For  all  these  workers  who 
were  employed  at  a shipyard  in  1977  and  were  performing  radioac- 
tive work,  about  12  percent  have  lifetime  exposures  of  greater  than 
20  rem,  and  less  than  1 percent  have  lifetime  exposures  greater 
than  30  rem.  The  highest  lifetime  exposure  of  any  workers  who 
were  employed  at  a shipyard  in  1977  and  were  performing  radioac- 
tive work  associated  with  naval  nuclear  propulsion  plants  was  less 
than  50  rem.  That  is  the  total  lifetime.  That  is  an  unusual,  even 
that  is  a very  unusual  case. 

Mr.  Rogers.  Now,  who  has  the  responsibility  of  maintaining  and 
following  the  health  records? 

Admiral  Rickover.  The  responsibility  is  done  by  the  Navy  yards, 
but  they  have  strict  rules  which  they  must  follow,  such  as  checking 
the  badges  every  day,  warning  the  workers,  and  so  on.  And,  if 
anything  happens,  we  are  immediately  notified. 

Mr. -Rogers.  Captain  McDonough,  what  is  the  procedure  at  your 
shipyard?  I believe  you  command  Portsmouth? 

Captain  McDonough.  Yes,  sir.  The  procedure  is  that  when  a 
man  comes  to  work  in  the  shipyard  and  is  going  to  work  in  the 
nuclear  area,  he  is  given  a physical  examination.  He  is  given  a 
repeat  physical  exam  every  3 years.  Also,  every  day  that  he  works 
his  exposure  is  recorded.  That  night  it  is  put  into  the  computer, 
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and  the  next  morning  when  he  comes  back,  his  current  annual 
radiation  exposure  history  is  available. 

If  he  approaches  our  administrative  levels — not  gets  to  them  but 
just  approaches  them — we  have  an  alert  system  that  alerts  the 
supervisor,  and  we  take  a look.  Is  there  a mistake?  Is  he  getting 
more  exposure  than  we  had  thought?  Therefore,  when  he  ap- 
proaches our  administrative  exposure  limit  we  take  him  out  of 
radiation  work. 

At  our  administrative  level  that  we  set  at  the  shipyard  right 
now,  we  stay  well  below  the  Federal  limit  of  3 rem  per  quarter  and 
5 rem  per  year.  We  have  an  administrative  level  of  1 rem  per 
quarter  and  2 rem  per  year,  so  that  we  do  not  endanger  ourselves 
by  coming  even  close  to  Federal  limits. 

Mr.  Rogers.  Is  that  your  judgment  to  do  that?  In  other  words, 
the  local  commander  can  set  the  standard  in  his  shipyard? 

Captain  McDonough.  I can  pull  it  back,  that  is,  make  it  lower. 
Our  purpose  is  to  have  as  low  as  reasonably  achievable  an  expo- 
sure. It  also  is  a way  of  controlling  costs,  Mr.  Chairman. 

Mr.  Rogers.  And  who  are  the  personnel  who  actually  keep  the 
records? 

Captain  McDonough.  Well,  in  the  shipyard  we  have  a radiologi- 
cal control  officer. 

Mr.  Rogers.  How  many  are  in  that  office? 

Captain  McDonough.  About  100. 

Mr.  Rogers.  In  your  shipyard? 

Captain  McDonough.  125  in  my  shipyard.  It  fluctuates  according 
to  the  number  of  ships  you  have.  We  keep  exposure  records  in  the 
Radiological  Health  Division  and  make  sure  that  the  thermolu- 
minescent dosimeter,  the  TLD  that  the  admiral  referred  to,  is 
turned  in  every  night,  read,  put  into  the  data  bank,  and  the  next 
morning  it  is  available.  Now,  we  can  look  at  any  person.  When  the 
man  goes  to  work  it  is  his  responsibility  to  look  at  his  record,  what 
he  has  had  before  because  he  bears  the  responsibility  to  make  sure 
he  knows  what  his  exposure  is  and  that  he  does  not  go  over.  He 
looks  at  it  before  he  goes  into  a radiation  area,  and  he  has  to  write 
it  down.  He  shares  the  responsibility  with  me. 

Mr.  Rogers.  What  type  of  indicator  do  you  use? 

Captain  McDonough.  We  use  the  TLD,  thermoluminescent  de- 
tector. 

Admiral  Rickover.  That  is  the  one  I described  previously. 

Captain  McDonough.  And  we  also  use  a little  chamber,  we  call 
it  the  pocket  dosimeter,  where  a man  can  read  it  right  at  the  time. 
He  is  responsible  to  read  it  while  he  is  working. 

Mr.  Rogers.  Have  you  had  any  overexposures  at  Portsmouth? 

Captain  McDonough.  Not  in  my  time. 

Mr.  Rogers.  You  have  not.  Have  any  come  close  to  3 rem? 

Captain  McDonough.  Let  me  see,  not  to  my  knowledge  in  a 
quarter.  Last  year,  1977,  when  I had  some  1,400  workers  involved 
in  the  program,  67  percent  of  them,  basically  829  of  them,  were 
below  0.5  rem  for  the  whole  year.  Between  0.5  and  1 rem,  I had  170 
people  for  the  whole  year.  Between  1 and  2 rem  I had  276  for  the 
whole  year.  Between  2 and  3 for  the  whole  year,  I had  52,  and  I 
had  1 between  3 and  4.  Now,  he  was  not  over  the  Federal  limit. 
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The  goal,  as  I said,  is  1 rem  per  quarter,  2 rem  per  year,  to  stay 
well  away  from  the  Federal  limit. 

Mr.  Rogers.  Now,  if  they  have  one  or  two  per  year,  what  action 
do  you  take?  Suppose  they  reach  two,  which  is  your  standard. 

Captain  McDonough.  What  I can  do  then  because  only  about  15 
percent  of  my  work  is  nuclear  work,  I will  use  him  elsewhere  in 
nonradiation  work.  I have  other  people  to  assign  to  radiation  work. 

Mr.  Rogers.  Have  you  had  any  get  as  much  as  2 rem  at  one 
time? 

Captain  McDonough.  Not  to  my  knowledge,  no. 

Mr.  Rogers.  There  has  been  no  accident  to  have  exposed  anyone 
that  high.  That  is  cumulative. 

Captain  McDonough.  Those  are  cumulative  numbers.  No. 

Mr.  Rogers.  None  at  a high  rate  at  all. 

Captain  McDonough.  No,  sir. 

Mr.  Rogers.  Now,  were  you  contacted  at  all  by  the  Center  for 
Disease  Control  regarding  the  study? 

Captain  McDonough.  No,  sir,  I have  not  heard  from  them  con- 
cerning this  study. 

Mr.  Rogers.  Mr.  Miles,  I guess  it  was  you  who  had  been  con- 
tacted by  the  Center  for  Disease  Control  on  the  study? 

Mr.  Miles.  Yes,  sir. 

Admiral  Rickover.  They  now,  the  Center  for  Disease  Control  is 
now  formally  into  this  picture.  They  will  get  exactly  the  same 
information,  or  additional  information  if  they  wish,  that  we  are 
going  to  give  to  this  independent  study. 

Mr.  Rogers.  I think  this  needs  to  be  clear,  that  any  information 
they  need  for  their  study,  they  will  get.  Is  that  correct? 

Admiral  Rickover.  That  is  correct. 

Mr.  Rogers.  I think  that  is  reassuring  to  the  committee. 

Admiral  Rickover.  I would  like  to,  if  I may,  I would  like  to  say 
more  about  radiological  control  at  the  navy  yard. 

Mr.  Rogers.  Certainly. 

Admiral  Rickover.  Now,  the  radiological  monitoring  program 
includes  the  design  of  equipment,  worker  training,  preplanning, 
working  in  verbatim  compliance  with  written  procedures,  monitor- 
ing of  personnel  radiation  exposure,  use  of  radiation  shielding,  and 
containment  of  radioactivity  during  work  operations.  This  is  true  of 
all  the  yards.  Shipyard  management  insures  proper  control  of  ra- 
dioactivity. The  radiological  control  program  at  the  yard  com- 
menced 1 year  before  the  first  radiation  work  began  at  Ports- 
mouth. We  started  1 year  ahead  of  time  in  training.  Ever  since  its 
inception  the  program  has  exercised  stricter  requirements  than 
those  in  the  Federal  regulations. 

Here  is  a brief  summary  of  the  radiological  control  at  Ports- 
mouth. All  personnel  are  required  to  receive  training  in  various 
aspects  of  radiation  work  and  in  radiological  controls  prior  to  being 
authorized  to  perform  radiation  work.  The  initial  training  course 
must  be  completed  in  order  to  become  qualified  to  work  in  a 
radiation  area.  This  qualification  requires  satisfactory  completion 
of  a written  exam,  as  well  as  satisfactory  performance  during 
simulated  work  operations.  Every  radiation  worker  must  reaualify 
in  the  same  manner  every  2 years.  In  addition,  each  radiation 
worker  must  attend  a refresher  training  course  to  formally  update 
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his  knowledge  of  radiological  controls  at  least  every  year.  This 
training  is  performed  by  full-time  instructors  in  a shipyard  radio- 
logical control  office.  Training  is  also  conducted  by  individual  shop 
instructors  in  specific  job  skills  for  radiation  work  within  each 
trade.  Periodically  training  bulletins  discussing  radiological  control 
matters  are  distributed  to  be  read  and  discussed  with  the  radiation 
workers. 

Radiological  control  surveys  are  taken  on  a frequent  basis  by 
trained  and  qualified  physical  science  technicians  in  the  radiologi- 
cal monitoring  provisions  of  the  radiological  control  office.  These 
consist  of  routine  surveys  of  various  facilities,  as  well  as  surveys  of 
each  individual  radiological  work  operation  performed. 

Surveys  are  conducted  on  radiation  levels,  radioactive  contami- 
nation levels  and  airborne  radioactivity  concentrations.  Results  of 
surveys  and  monitoring  are  reviewed  by  supervisory  personnel  to 
provide  a doublecheck  to  assure  that  no  abnormal  conditions  exist. 

In  addition,  many  operations  are  monitored  continuously  by  radi- 
ation detectors  and  air  samplers.  The  instruments  used  for  moni- 
toring and  survey  operations  are  checked  daily  and  prior  to  use, 
and  receive  regular  calibration  and  maintenance.  These  surveys 
provide  a continuous  picture  of  radiological  conditions  in  all  areas 
of  the  shipyard. 

Perhaps  the  most  restrictive  regulations  in  the  radiological  con-  _ 
trol  program  are  established  in  the  requirements  for  the  control  of 
radioactive  contamination.  Any  work  operation  involving  potential 
for  spreading  radioactive  contamination  is  planned  in  accordance 
with  strict  specifications  requiring  total  containment  to  assure  that 
no  person  becomes  contaminated. 

Mr.  Rogers.  If  you  do  not  mind,  I will  get  you  to  put  that  in  the 
record  for  us  because  of  our  time  elements. 

Admiral  Rickover.  I merely  emphasize  that  I do  not  believe  that 
you  have  in  this  hearing  heard  the  details  of  the  very  strict  and 
expensive  controls  that  we  maintain.  That  is  why  I can  come  up 
here  and  talk  with  such  great  confidence. 

[The  following  information  was  received  for  the  record:] 

The  shipyard’s  controls  for  radioactive  contamination  are  so  strict  that  the  ship- 
yard has  sometimes  had  to  take  precautions  to  prevent  tracking  contamination  from 
'‘fall-out”  and  natural  sources  into  nuclear  areas,  because  the  contamination  control 
limits  used  in  the  nuclear  areas  were  below  the  levels  of  natural  contamination 
occurring  outside,  in  the  general  public  areas.  A basic  requirement  of  contamination 
control  is  the  monitoring  of  all  personnel  leaving  any  area  where  radioactive 
contamination  Could  possibly  occur.  Because  this  monitoring  is  complex  and  is  to 
very  low  levels,  routine  showers  after  work  are  not  required.  The  basic  approach  is 
to  prevent  contamination,  not  wash  it  away. 

Admiral  Rickover.  Now,  I would  appreciate  if  I may  change  the 
record  to  correct  anything,  and  add  other  information  for  the 
record? 

Mr.  Rogers.  Certainly. 

Admiral  Rickover.  Do  you  wish  me  now  to  terminate? 

Mr.  Rogers.  No;  I was  just  saying  for  this  moment  because  of  our 
time,  and  I wanted  to  get  to  some  other  matters. 

Admiral  Rickover.  May  I have  your  permission  to  leave  now, 
unless  you  have  more? 

Mr.  Rogers.  I may  have  a question  or  two  more,  thank  you.  We 
will  try  to  conclude  as  soon  as  possible. 
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As  I understand  it,  there  has  been  no  record— well,  you  keep 
your  health  records,  I believe  you  said,  for  3 years? 

Captain  McDonough.  These  records  we  keep  continuously.  We 
have  records  on  the  radiation  exposure  of  every  man  who  has  been 
in  the  program  since  the  day  it  started. 

Mr.  Rogers.  So,  you  have  those  available. 

Captain  McDonough.  We  have  the  radiation  exposure  records, 
yes,  sir. 

Mr.  Rogers.  And  the  health  records? 

Captain  McDonough.  We  keep  the  health  record  of  the  civilian 
employee  as  long  as  he  is  in  our  employ.  When  he  departs  or 
retires,  it  is  sent  to  the  records  archives  in  St.  Louis,  I think  it  is; 
after  he  has  departed  for  a while. 

Mr.  Rogers.  Admiral,  I would  like  to  bring  to  your  attention  a 
case  that  has  been  brought  to  my  attention,  and  I think  we  need  to 
have  it  checked,  from  a Mr.  Fred  A.  Nelson,  who  is  vice  president 
of  NOVA  University  in  Fort  Lauderdale,  Fla.  He  was  the  nuclear 
officer  onboard  the  U.S.S.  Oriskany,  is  it?  Is  that  correct? 

Admiral  Rickover.  That  is  a weapons  system. 

Mr.  Rogers.  A weapons  system? 

Admiral  Rickover.  That  has  nothing  to  do  with  nuclear  power. 

Mr.  Rogers.  It  had  no  nuclear  power,  no  nuclear  weapons? 

Admiral  Rickover.  It  is  not  a nuclear-powered  ship.  He  was 
called  the  nuclear  officer,  I suppose,  in  connection  with  his  work  in 
nuclear  weapons. 

Mr.  Rogers.  But  it  was  not  nuclear  powered? 

Admiral  Rickover.  No,  sir.  The  Oriskany  is  not  a nuclear- 
powered  ship. 

Captain  McDonough.  It  is  an  aircraft  carrier. 

Admiral  Rickover.  It  is  an  aircraft  carrier,  but  not  nuclear 
powered. 

Mr.  Rogers.  Would  he  have  handled  plutonium,  or  enriched 
uranium? 

Admiral  Rickover.  I have  no  familiarity  at  all  with  what  goes  on 
on  that  ship,  that  is  outside  of  my  area  of  responsibility. 

Mr.  Rogers.  Whose  jurisdiction  would  that  be? 

Admiral  Rickover.  It  would  be  the  Navy.  If  you  wish  to  address 
a question,  I can  see  that  it  gets  to  the  person. 

Mr.  Rogers.  I think  it  would  be  helpful. 

Admiral  Rickover.  I will  get  it  to  the  proper  person. 

Mr.  Rogers.  Because  he  wrote  that  he  had  handled  plutonium 
and  enriched  uranium  during  1960  and  1961,  when  he  contacted,  I 
believe,  Vice  Admiral  Arentsen— would  that  be  your  area,  Captain 
Rivera? 

Captain  Rivera.  Yes. 

Mr.  Rogers.  They  had  no  record  of  him,  not  only  not  being 
exposed  to  anything,  but  not  even  being  on  the  ship.  I thought  we 
were  pretty  good  at  keeping  records  on  that.  Could  you  check  that 
for  us  and  let  us  know?  I will  give  you  this  information. 

Admiral  Rickover.  Yes,  sir. 

[The  following  information  was  received  for  the  record:] 

A review  of  the  records  at  the  Bureau  of  Medicine  and  Surgeiy  revealed  that  Mr. 
Fred  A.  Nelson  was  stationed  aboard  the  U.S.S.  Oriskany  from  January  29,  I960,  to 
May  6,  1961.  The  Navy  is  attempting  to  locate  additional  information  concerning 
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Mr.  Nelson  and  any  such  information  will  be  transmitted  to  the  committee  by 
March  28,  1978. 

Mr.  Rogers.  He  developed  cancer  right  after  what  he  claimed 
was  an  exposure  to  plutonium  and  this  enriched  uranium,  he  de- 
veloped that  shortly  after  he  was  separated.  I think  we  need  to 
have  that  checked. 

The  committee  had  made  inquiry  as  to  the  memoranda,  or  the 
memorandum  that  may  have  gone  between  Portsmouth,  the  Navy, 
DOE,  regarding  this  entire  problem,  starting  in  December.  I do  not 
believe  we  received  all  the  memoranda.  I know  some  were  deliv- 
ered to  us,  but  I think  not  all.  I think  if  you  could  check  with  us  on 
that  because  it  refers  to  certain  other  pieces  of  information. 

Mr.  Miles.  You  have  everything  from  our  records,  sir.  Are  you 
looking  for  staff  reports  and  things  like  that? 

Mr.  Rogers.  Yes. 

Mr.  Miles.  I deal  with  my  boss  on  a face-to-face  basis  almost 
hourly,  we  do  not  write  lots  of  staff  reports  and  things  like  that. 
You  have  everything  in  our  files  on  that  study. 

Mr.  Rogers.  What  about  your  dealings  with  the  Department  of 
Energy? 

Mr.  Miles.  You  have  our  letter  to  the  Department  of  Energy. 

Mr.  Rogers.  And  that  is  the  complete  file? 

Mr.  Miles.  That  letter  records  the  trip  that  I made  out  there  to 
sit  and  talk  with  them  on  the  13th  of  December;  that  is  all  there 
has  been.  There  have  been  no  reports  subsequently;  there  have 
been  no  internal  trip  reports;  there  is  nothing  except  that  letter. 

Mr.  Rogers.  That  is  all  you  have  done  with  the  Department  of 
Energy. 

Mr.  Miles.  I talked  to  my  boss  about  it  in  great  detail. 

Mr.  Rogers.  I am  going  to  have  to  interrupt  just  for  a minute, 
we  do  have  a vote.  The  committee  will  have  to  recess  for  10 
minutes,  and  we  will  conclude  as  soon  as  we  can. 

The  committee  stands  in  recess  for  10  minutes. 

[Brief  recess.] 

Mr.  Rogers.  The  subcommittee  will  come  to  order. 

I think  perhaps  the  Chair  should  make  clear,  the  NavV  wanted  it 
made  clear  that  in  response  to  the  question  as  to  whether  you 
would  make  all  information  available  to  CDC,  I think  you  wanted 
it  clear  that  it  was  pertaining  to  the  health-study  effects  of  radi- 
ation on  workers  or  naval  personnel. 

Admiral  Rickover.  Thank  you,  sir,  that  is  correct. 

Mr.  Rogers.  Now,  let  me  ask  you  this.  First  of  all,  Admiral 
Rickover,  do  you  also  hold  a position  with  the  Department  of 
Energy? 

Admiral  Rickover.  Yes,  sir.  My  primary  duty  is  in  the  Depart- 
ment of  Energy;  I have  additional  duty  in  the  Navy  Department, 
really  one  program  because  the  Energy  Department  has  overall 
responsibility  over  reactors  and  their  safety,  and  so  on.  So  it  must  *■ 
necessarily  be  that  way.  That  is  typical  of  many  of  the  large 
projects  that  are  coming  up  in  this  modern  age,  it  is  almost  impos- 
sible for  any  one  agency  to  do  it  directly.  I recognized  that  in  1947, 
and  it  started  that  way. 

Mr.  Rogers.  What  is  your  position  with  the  Department  of 
Energy? 
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Admiral  Rickover.  To  tell  you  the  truth,  I do  not  know. 

Mr.  Rogers.  Maybe  Mr.  Miles  knows. 

Admiral  Rickover.  I tell  you  what  I think  it  is.  I am  in  charge  of 
nuclear  propulsion  for  Navy  ships,  and  also  for  the  first  central 
station  plant,  the  shipping  port  reactor  which,  as  you  know,  is  the 
first  light-water  breeder  which  is  operating  right  now.  The  reason 
is,  it  uses  water  technology,  and  we  have  had  more  experience  with 
water  technology  and  reactors,  probably,  than  anyone  in  the  world, 
any  group  in  the  world. 

Mr.  Rogers.  How  much  of  your  time  can  you  devote,  do  you  have 
a division  of  time,  or  how  does  that  work? 

Admiral  Rickover.  No;  I do  everything,  regardless  of  the  time. 
Naturally  it  is  mostly  on  the  Navy  because  we  have  120  ships  in 
operation.  I get  regular  reports  very  fast  on  everything  that  goes 
wrong  on  any  ship,  the  training,  and  so  on.  I take  care,  I am ' 
responsible  for  the  propulsion  plants  of  nuclear  ships  and  also  for 
the  selection,  the  training  of  people.  We  train  these  people  in  our 
own  schools,  we  do  not  use  the  Navy  system;  it  would  not  work. 

Mr.  Rogers.  Yes.  And  how  much  time  do  you  devote  to  the 
nuclear  work  with  the  Department  of  Energy? 

Admiral  Rickover.  Well,  the  Department  of  Energy  is  involved 
in  nuclear  matters,  too.  So,  I do  not  think  you  can  make  a line  of 
distinction.  It  is  all  mixed  up.  How  much  loyalty  does  your  wife 
owe  to  you,  and  how  much  to  the  children? 

Mr.  Rogers.  Well,  I think  we  could  divide  it.  Maybe  she  has. 

But  you  do  not  have  a separate  office  over  there. 

Admiral  Rickover.  No,  no. 

Mr.  Rogers.  Do  you  have  separate  staff  to  handle  DOE? 

Admiral  Rickover.  No,  sir,  one  staff.  That  is  the  most  economi- 
cal way  to  do  it.  Again,  I suggest  this  is  a darned  good  way  to  look 
at  a lot  of  Government  programs  instead  of  setting  up  two  offices, 
you  combine  it  in  one,  and  you  get  greater  expertise;  you  share  all 
the  information.  It  is  much  simpler  that  way. 

Mr.  Rogers.  Well,  I just  wanted  to  be  clear  in  my  mind  how  that 
operates.  So,  you  operate  in  your  office  in  the  Navy,  but  you  have 
this  position  that  you  hold  with  Energy. 

Admiral  Rickover.  I have  an  office  in  the  Energy  building,  too; 
we  operate  in  both  places. 

Mr.  Rogers.  Well,  that  is  what  I am  trying  to  say,  you  also  have 
a staff  there? 

Admiral  Rickover.  No,  one  staff. 

Mr.  Rogers.  One  staff,  and  none  are  on  the  Energy  payroll  and 
others  on  the  Navy’s. 

Admiral  Rickover.  Some  are  on  the  Energy  payroll,  some  are  on 
the  Navy’s. 

Mr.  Rogers.  That  is  what  I wanted  to  know. 

Admiral  Rickover.  Some  are  military,  some  are  civilian.  I do  not 
know  who  they  are. 

Mr.  Rogers.  Who  does  know? 

Admiral  Rickover.  I guess  we  have  a record. 

Mr.  Rogers.  Well,  I would  hope  so,  Admiral.  I do  not  want  to 
appear  to  be  absurd,  but  you  are  talking  now  to  a committee  of  the 
Congress  and  we  are  asking  how  you  operate.  Now,  I would  hope 
you  would  be  responsive. 


1309 


Admiral  Rickover.  Yes,  sir. 

Mr.  Rogers.  And  if  not,  I want  someone  who  can  be. 

Admiral  Rickover.  Well,  I am  really  being  as  responsive  as  I 
can. 

Mr.  Rogers.  Well,  I have  not  anticipated  that  in  your  answers  to 
my  questions.  You  told  me  it  was  all  one  staff.  Now  I find  it  is  paid 
by  the  Department  of  Energy.  All  right,  some  of  your  people  are 
paid  by  Navy. 

Admiral  Rickover.  Yes,  sir. 

Mr.  Rogers.  Now,  I do  not  consider  that  the  same  staff. 

Admiral  Rickover.  Well,  I am  sorry,  they  do  operate 

Mr.  Rogers.  I understand,  they  operate  under  you. 

Admiral  Rickover.  No;  they  operate  under  others,  also. 

Mr.  Rogers.  Well,  then  I want  to  know  who  they  are,  that  is 
exactly  what  I am  getting  at.  If  it  is  separate,  I want  to  know  that. 

Admiral  Rickover.  They  are  not  separate,  sir. 

Mr.  Rogers.  All  right,  then  put  it  down  on  the  record,  I want  to 
know  who  they  are. 

Admiral  Rickover.  Do  you  want  their  names? 

Mr.  Rogers.  I do.  I want  their  names,  their  salaries,  and  who 
pays  them;  and  their  duties. 

Admiral  Rickover.  I will  do  that,  sir.  - 

[The  information  requested  can  be  found  in  the  subcommittee 
files.] 

Mr.  Rogers.  Now,  you  know,  I want  to  be  reasonable,  but  I do 
want  answers  to  questions. 

Now,  let  me  ask  this,  why  did  the  Navy  choose  the  Department 
of  Energy  to  conduct  a study  of  the  possible  increased  incidence  of 
cancer  among  shipyard  workers  exposed  to  low-level  radiation? 

Admiral  Rickover.  Because  we  do  not  have  that  expertise  in  the 
Navy,  and  it  does  exist  in  the  Department  of  Energy.  They  have 
people  who  are  involved  in  it,  we  do  not  have  such  people.  We 
depend  for  many  functions  on  other  parts  of  the  Navy  and  other 
parts  of  the  Energy  Department.  We  use  those  instead  of  building 
up  a staff  in  our  own  organization.  We  try  to  keep  it  at  a minimum 
and  use  the  existing  organizations. 

Mr.  Rogers.  Now,  I understood  you  were  not  going  to  really  have 
the  Department  of  Energy  do  it,  but  have  them  contract  with 
someone. 

Admiral  Rickover.  Well,  that  is  up  to  them,  sir. 

Mr.  Rogers.  Well,  I understand  it  was  negotiated  with  your 
people. 

Admiral  Rickover.  The  Department  of  Energy  has  people  who 
head  up  this  work.  They  do  not  have  enough  people  to  conduct 
such  a study  themselves.  So,  they  are  going  outside  to  get  people  to 
do  it. 

Mr.  Rogers.  Well,  this  is  strange  to  me  why  you  did  not  just  go 
to  the  Department  of  HEW  in  the  first  place,  where  we  have 
expertise  already  built  up  in  CDC.  Why  go  to  an  energy-oriented 
agency  to  study  health  effects  when  we  have  the  expertise  in  the 
Department  of  HEW? 

Admiral  Rickover.  The  Energy  Department  will  not  conduct  this 
study;  they  are  going  to  a disinterested  eroun  of  outsiders 
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Mr.  Rogers.  Well,  then,  why  go  to  Energy?  Why  not  go  to  an  in- 
house  CDC  and  save  the  cost  to  the  Government? 

Admiral  Rickover.  We  have  no  in-house. 

Mr.  Rogers.  Our  CDC  does,  sir. 

Admiral  Rickover.  Well,  I am  not  familiar  with  CDC. 

Mr.  Rogers.  Well,  Mr.  Miles,  are  not  you  familiar,  you  are 
assistant  to  the  admiral?  How  about  you,  Captain,  are  you  not 
familiar  with  the  expertise  of  the  CDC  in  this  area? 

Mr.  Miles. 

Mr.  Miles.  The  Department  of  Energy  has  an  ongoing  12-year 
program  working  on  low  radiation  effects;  that  is  what  I was 
familiar  with.  I am  not  familiar  with  any  work  that  the  CDC  has 
done  for  a long  period  of  time  on  radiation  effects,  low-level  radi- 
ation effects. 

Mr.  Rogers.  Are  you  talking  about  the  Mancuso  study? 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  Which  was  terminated  by  the  Department  of 
Energy,  and  switched  all  around  now.  They  gave  that — I do  not 
know  if  you  are  aware  of  it — but  they  gave  the  contract  over  to  a 
group  now  where  the  man  that  made  the  judgment  to  terminate 
the  contract  is  now  working  for  the  group  they  gave  it  to.  That  is 
of  concern  to  me  and  this  committee.  You  are  not  aware  of  that. 

Mr.  Miles.  I am  aware  of  that.  The  arrangement  from  the  very 
beginning  of  this  was  that  the  study  would  not  be  done  by  Navy 
employees;  it  would  not  be  done  by  Department  of  Energy  employ- 
ees. It  would  be  done  by  a university. 

Mr.  Rogers.  Well,  then,  why  did  you  go  there?  Why  did  you  not 
go  to  CDC? 

Mr.  Miles.  CDC  is  not  a university,  it  is  not  independent  from 
the  U.S.  Government.  The  issue  was  to  have  something  independ- 
ent from  the  U.S.  Government  to  lead  this  study. 

Mr.  Rogers.  Well,  then,  why  did  you  have  to  go,  may  I ask,  to 
the  Department  of  Energy;  why  could  you  not  have  done  that 
directly?  Did  you  have  to  have  tne  Department  of  Energy  tell  you 
whom  to  contract  with? 

Our  concern  is,  and  I will  say  it  frankly,  is  that  it  appears  that 
there  are  certain  echelons  that  want  to  keep  all  of  the  energy 
study  within  the  energy  community  of  the  Government.  Now,  here 
is  the  CDC,  it  is  doing  Smokey — I guess  you  are  aware  of  that,  Mr. 
Miles. 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  Doing  Smokev,  showing  what  is  happening  there, 
health  effects  from  a health-oriented  agency,  epidemiologists, 
expert  scientists,  and  you  ingnore  that.  Captain,  are  you  not  aware 
of  the  expertise  of  CDC,  Captain  Rivera?  Did  you  have  any  judg- 
ment on  who  would  do  the  study? 

Captain  Rivera.  I was  satisfied  with  the  selection. 

Mr.  Rogers.  Well,  who  did  it,  who  made  the  judgment  on  the 
study? 

Captain  Rivera.  The  Naval  Reactors  Office. 

Mr.  Rogers.  Who  is  that? 

Captain  Rivera.  Mr.  Miles. 

Mr.  Rogers.  Did  you  advise  him,  Mr.  Miles,  did  you  ask  Captain 
Rivera  for  this  advice  as  to  who  should  do  it? 

\ 


1311 


Mr.  Miles.  I discussed  it  with  him,  yes,  sir. 

Mr.  Rogers.  Before  the  decisions  was  made? 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  And  what  did  he  advise  you? 

Mr.  Miles.  He  had  no  advice,  he  had  no  disagreement  with  that 
approach. 

Mr.  Rogers.  Well,  did  you  tell  him  what  the  approach  was  before 
you  asked  for  advice? 

Mr.  Miles.  Simultaneously. 

Mr.  Rogers.  Well,  that  is  a pretty  good  trick,  too.  Well,  now,  who 
is  DOE  contracting  with  for  this  study,  Mr.  Miles? 

Mr.  Miles.  They  have  not  contracted  it  yet,  Mr.  Rogers. 

Mr.  Rogers.  Who  is  being  considered,  Mr.  Miles? 

Mr.  Miles.  The  meeting  I attended  with  DOE  last  week,  it  was 
with  Johns  Hopkins  University. 

Mr.  Rogers.  To  have  Johns  Hopkins  do  it? 

Mr.  Miles.  That  is  a possibility. 

Mr.  Rogers.  Who  else,  anyone  else? 

Mr.  Miles.  They  have  talked  to  other  people. 

Mr.  Rogers.  Who  are  they? 

Mr.  Miles.  I suggest  you  talk  to  the  Department  of  Energy 
people  who  are  here. 

Mr.  Rogers.  You  are  not  aware  of  that? 

Mr.  Miles.  It  is  their  study,  not  the  Navy’s.  It  is  a different  part 
of  the  Department  of  Energy,  a different  Assistant  Secretary  of 
Energy  than  we  are  under. 

Mr.  Rogers.  Let  me  ask  you  this,  we  got  a letter  from  the 
Secretary  of  the  Navy,  dated  February  24,  which  says: 

“The  Navy  has,  since  December  1977,  been  negotiating  with  the  Department  of 
Energy  to  have  initiated  a study  by  a competent  and  independent  agency  of  records 
of  Portsmouth  Naval  Shipyard  workers.  I anticipate  that  these  arrangements  will 
be  finalized  shortly. 

Now,  you  are  not  in  those  negotiations? 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  What  are  those  negotiations? 

Mr.  Miles.  They  started  with  a meeting  on  December  13  in  the 
Department  of  Energy.  We  talked  about  how  to  do  this. 

Mr.  Rogers.  With  whom  did  you  discuss  that? 

Mr.  Miles.  Dr.  Weyzen. 

Mr.  Rogers.  Dr.  Weyzen  and  you  had  the  conference. 

Mr.  Miles.  That  is  right. 

Mr.  Rogers.  Anybody  else? 

Mr.  Miles.  One  of  my  people. 

Mr.  Rogers.  Who  was  that,  sir? 

Mr.  Miles.  Mr.  Kindly  of  my  staff. 

Mr.  Rogers.  Your  staff.  Anybody  from  Dr.  Weyzen’s  staff? 

Mr.  Miles.  He  had  a consultant  from  Oak  Ridge  come  in  for  part 
of  the  session  about  tine  specific  type  of  study. 

Mr.  Rogers.  Could  you  tell  me  who  that  was? 

Mr.  Miles.  Cliff  Patrick. 

Mr.  Rogers.  Cliff  Patrick.  Is  he  with _ 

Mr.  Miles.  Oak  Ridge  Associated  Universities. 

Mr.  Rogers.  The  universities. 
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Mr.  Miles.  And  he  had  also  Dr.  Albers  of  the  Operational  Safety 
Staff  of  the  Department  of  Energy  . 

Mr.  Rogers.  Now,  who  initiated  the  meeting? 

Mr.  Miles.  I did. 

Mr.  Rogers.  What  will  be  the  terms  of  payment,  will  you  pay  for 
it? 

Mr.  Miles.  No,  sir. 

Mr.  Rogers.  You  mean  the  Department  of  Energy  is  going  to  pay 
for  it  out  of  their  budget? 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  What  made  them  agree  to  do  that,  has  that  been 
agreed  upon? 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  And  they  will  undertake  the  study  for  you? 

Mr.  Miles.  No,  for  themselves. 

Mr.  Rogers.  So,  it  is  their  study,  and  not  yours. 

Mr.  Miles.  That  is  correct.  The  Navy  provides  the  data  on  the 
workers. 

Mr.  Rogers.  But  no  money  to  provide  the  study. 

Mr.  Miles.  No  money.  If  you  provided  Navy  money  it  would  taint 
the  survey,  of  course. 

Mr.  Rogers:  That  might  be  true— I would  hope  not,  but  it  might 
be  true. 

Mr.  Miles.  It  might  seem  that  way  to  people  looking  at  it. 

Mr.  Rogers.  That  is  correct. 

Mr.  Miles.  That  is  why  no  Navy  people  are  dong  it  and  no 
Department  of  Energy  People  are  doing  it. 

Mr.  Rogers.  Did  you  have  any  discussions  with  CDC  or  the 
Department  of  HEW? 

- Mr.  Miles.  No,  sir. 

Mr.  Rogers.  Did  it  ever  cross  your  mind  that  there  might  be  a 
competency  there? 

Mr.  Miles.  I am  not  an  epidemiologist,  I did  not  do  the  survey  of 
the  country’s  capability  to  do  an  epidemiological  study;  it  was  a 
Department  of  Energy  study.  I approached  them  with  a set  of  data 
from  the  navy  shipyards  and  a set  of  worries  that  have  been 
building  up  for  a long  time. 

Mr.  Rogers.  And  there  were  no  memos  of  that  meeting? 

Mr.  Miles.  Yes,  there  is  a memo  of  it. 

Mr.  Rogers.  Just  the  one. 

Mr.  Miles.  The  memo  Admiral  Rickover  signed  on  December  30, 
that  records  that  December  13  meeting. 

Mr.  Rogers.  And  that  is  the  only  memo. 

Mr.  Miles.  That  is  the  only  memo  on  that  meeting. 

Mr.  Rogers,  And  what  is  the  data  that  you  have  turned  over  or 
agreed  to  turn  over  to  them,  that  you  went  to  them  with? 

Mr.  Miles.  What  I went  to  them  with  was  the  kind  of  data  we 
have  been  talking  about  here,  how  many  people 

Mr.  Rogers.  No,  what  I am  saying  is,  did  you  take  with  you 

Mr.  Miles.  What  I took  to  them  was  a description  of  the  prob- 
lem. Here  is  the  population  at  risk,  here  is  their  exposure,  here  is 
how  many  years,  here  is  what  kinds  of  problems,  here  is  the 
technical  background  for  it.  Is  this  of  interest,  is  it  a clean,  clear 
situation  that  one  could  do  an  intelligent  study  on  that  would  come 
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up  with  clear  results.  You  cannot  get  an  answer  to  that  right  away. 
The  conclusion  was,  they  had  better  go  look  on  site. 

So,  they  put  some  expert  epidemiologists,  industrial  hygienists, 
M.D.’s  in  radiation  medicine  to  take  a look  at  our  whole  radiation 
health  program,  which  they  did  subsequently  at  a shipyard  to  go 
see,  could  this  be  done  well. 

Mr.  Rogers.  Now,  Let  me  ask  you  this,  what  study  did  you 
actually  take  with  you  to  point  up  this  problem? 

Mr.  Miles.  The  data  we  talked  today,  how  many  rem  per  worker, 
how  many  workers 

Mr.  Rogers.  I thought  you  told  me,  the  Navy  has  said  you  do  not 
have  any  problem. 

Mr.  Miles.  No,  sir. 

Mr.  Rogers.  Pardon? 

Mr.  Miles.  That  kind  of  terminology  just  does  not  match  my 
vocabulary. 

Mr.  Rogers.  I thought  that  is  what  you  assured  the  workers,  put 
out  by  Captain  McDonough.  Did  you  not  put  out  a letter  saying 
there  was  no  problem? 

Captain  McDonough.  I put  out  a letter,  it  did  not  say  there  was 
no  problem. 

Mr.  Rogers.  Well,  what  was  the  thrust  of  it  to  the  employees. 
Captain? 

Captain  McDonough.  The  thrust  of  my  letter  to  the  employees 
was  that  the  information  contained  in  the  Navy  statement  was  the 
best  that  we  had,  and  that  we  did  not  want  the  workers  to  be 
unduly  frightened  by  the  data  that  they  had  read  in  the  newspa- 
per. 

Mr.  Rogers.  Well,  as  I recall,  you  say  something  about  it,  1 in 

10,000. 

Captain  McDonough.  That  is  the  Navy’s  statement,  yes,  sir. 

Mr.  Rogers.  Did  you  get  clearance  of  that  before  you  issued  it? 

Captain  McDonough.  Yes,  sir. 

Mr.  Rogers.  From  whom? 

Captain  McDonough.  From  my  headquarters  in  Washington. 

Mr.  Rogers.  And  who  is  that? 

Captain  McDonough.  COMNAVSEAC. 

Mr.  Rogers.  And  who  is  that? 

Captain  McDonough.  The  Commander  of  the  Naval  Sea  Systems 
Command  is  Vice  Admiral  Bryan. 

Mr.  Rogers.  Did  Mr.  Miles  give  you  a clearance? 

Captain  McDonough.  No,  it  was  not  from  him,  it  was  cleared  all 
the  way  up  in  the  Navy. 

Mr.  Rogers.  Did  you  discuss  it  with  him? 

Captain  McDonough.  Yes,  sir. 

Mr.  Rogers.  Did  you  make  any  memorandum  of  that  discussion? 

Captain  McDonough.  No,  not  other  than  what  you  have  been 
given,  sir. 

Mr.  Rogers.  Pardon? 

Captain  McDonough.  Other  than  what  was  given  to  you  I have 
not.  The  Navy’s  statement  was  cleared  up  to  the  Secretary  of  the 
Navy,  and  I was  informed  that  it  was  cleared  by  the  Secretary  of 
the  Navy,  and  that  it  was  being  released. 

Mr.  Rogers.  Then  that  was  the  Navy’s  position? 
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Captain  McDonough.  Yes,  sir. 

Mr.  Rogers.  Then  that  must  be  "your  position,  Mr.  Miles;  is  it? 

Mr.  Miles.  Yes,  sir. 

Admiral  Rickover.  And  that  is  my  position,  that  the  position  we 
drew  up  be  cleared  through  all  the  channels  in  the  Navy  right  up 
to  the  Secretary  of  the  Navy. 

Mr.  Rogers.  So,  the  Secretary  himself  has  approved  that. 

- Admiral  Rickover.  Yes.  That  statement — I believe  you  have  a 
copy 

Mr.  Rogers.  Yes;  I do  have  a copy. 

Admiral  Rickover  [continuing].  That  was  cleared  by  the  Secre- 
tary of  the  Navy. 

Mr.  Rogers.  Because  that  gives  the  impression  that  there  is 
basically  no  problem  for  the  workers.  Now,  let  me  ask  this,  did  you 
take  the  Boston  Globe  newspaper  accounts  over  to  the  meeting? 

Mr.  Miles.  No,  sir.  There  were  no  Boston  Globe  newspaper  ac- 
counts. The  meeting  was  on  the  13th  of  December.  The  first  Boston 
Globe  queries  came  in  after  that. 

Mr.  Rogers.  Did  you  see  any  newspaper  articles  on  that,  that 
you  took  with  you? 

Mr.  Miles.  I did  not.  I had  newspaper  articles  before  that  meet- 
ing, Dr.  Najarian’s  meeting  in  Dover,  N.H.,  on  December  7.  That 
was  a straw  in  considering  having  that  December  13  meeting.  It 
was  arranged  after  that  December  7 meeting. 

Mr.  Rogers.  In  other  words,  your  meeting  was  triggered,  then, 
by  the  Najarian  efforts? 

Mr.  Miles.  The  meeting  was  triggered  by  the  report  which  I did 
not  get  until  the  first  week  of  December,  of  the  Mancuso  study  on 
the  Hanford  radiation  workers.  That  was  the  main  trigger  for  this 
study.  Dr.  N^jarian's  meeting  was  one  more  straw.  That  was  con- 
sidered. 

Mr.  Rogers.  Then  why  did  you  decide  Portsmouth  rather  than 
Charleston? 

Mr.  Miles.  We  are  doing  it  everywhere,  sir. 

Mr.  Rogers.  That  does  not  answer  my  question.  You  first  recom- 
mended in  your  letter  that  it  be  done  at  Charleston. 

Mr.  Miles.  Charleston  was  a convenient  place— that  letter  talks 
about  a feasibility  study. 

Mr.  Rogers.  I understand. 

Mr.  Miles.  Charleston  was  a convenient  place  that  had  enough 
time  to  spare  togo  do  that  feasibility  study. 

Mr.  Rogers.  Then  why  was  it  changed  to  Portsmouth? 

Mr.  Miles.  The  first  meeting  was  held  at  Charleston.  Portsmouth 
got  in  there  because  they  had  the  first  overhaul.  The  last  meeting 
we  had  at  Johns  Hopkins,  we  talked  about  doing  Portsmouth  ana 
Mare  Island  simultaneously  as  the  first,  and  the  other  four  Navy 
yards  to  follow  very  closely.  You  have  to  start  somewhere  with  the 
data.  ' 

Mr.  Markey.  Would  the  gentleman  yield  for  a second? 

Mr.  Rogers.  Certainly,  I will  yield. 

Mr.  Markey.  Could  I ask  if  on  the  date  of  that  meeting  you  knew 
that  not  only  Dr.  Nqj&rian,  but  also  the  Boston  Globe  spotlight 
team  was  investigating  the  Portsmouth  Shipyard?  Did  you  have 
knowledge  of  that  at  the  time? 
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Mr.  Miles.  I knew  nothing  about  the  Boston  Globe  on  the  13th  of 
December. 

Admiral  Rickover.  No,  sir.  That  was  triggered  by  the  report 
from  Hanford;  that  was  the  initial  start.  As  Mr.  Miles  said,  the 
subsequent  stuff  helped  trigger  it.  That  is  one  of  the  reasons  why 
we  want  to  go  to  Portsmouth  because  that  is  in  the  limelight.  But 
we  had  expected  all  along  to  go  to  all  the  Navy  yards,  not  only 
Portsmouth,  all  the  others.  As  Mr.  Miles  said,  the  original  plan  was 
to  take  two  at  a time.  There  was  Charleston  and  Mare  Island. 

Mr.  Markey.  I am  just  trying  to  figure  out,  was  the  chicken  or 
the  egg  first,  because  Dr.  Najarian  had  contacted  the  Navy  on 
October  4,  and  he  circulated  the  questionnaires  by  November  4. 

Admiral  Rickover.  Well,  the  thing  that  triggered  it  was  the 
Hanford  report. 

Mr.  Miles.  Let  me  answer  that,  if  I may,  please. 

If  you  go  back  to  Dr.  Najarian’s  first  discussions,  I followed  them 
on  a daily  basis.  I talked  with  the  shipyard  from  the  very  first 
contact  Dr.  Najarian  had,  from  the  first  contact  the  patient’s 
family  and  the  patient's  doctor  had  with  the  shipyard.  I met  with 
Senator  McIntyre’s  staff  on  the  14th  of  December,  which  Senator 
McIntyre  mentioned  this  morning  in  his  statement.  By  that  time 
the  only  issue  at  Portsmouth  was  one  man  who  maybe  had  aplastic 
anemia,  who  had  a known  total  lifetime  exposure  of  1.53  rem. 
Everything  else  came  later.  There  were  no  other  cancer  cases; 
there  was  no  other  issue. 

At  that  point,  is  there  a problem  at  Portsmouth?  On  that  issue  it 
was  very  clear.  There  was  one  man  with  possible  aplastic  anemia, 
which  is  not  yet  cancer;  his  total  exposure  was  1.53  rem.  That  is  as 
close  as  I can  come  to  saying,  "Hey,  there  is  no  problem  here  yet. 
There  is  a problem  with  that  person,’’  and  we  made  sure  the  yard 
responded  to  that  promptly.  They  gave  the  family,  the  private 
doctor,  and  the  Veterans’  Administration  hospital  all  the  details 
they  had  on  the  patient  right  away. 

Mr.  Markey.  Well,  not  that  individual  case,  but  earlier  testimo- 
ny indicated  that  calls  had  come  from  family  members  indicating 
their  displeasure  with  the  spotlight  team  making  inquiry  as  far  as 
cancer-related  deaths.  I mean,  I am  just  talking  now  about  your 
knowledge 

Mr.  Miles.  That  was  after  mid-December,  Mr.  Markey. 

Mr.  Markey.  No  calls  came  before  mid-December? 

Mr.  Miles.  No,  sir.  The  spotlight  team  was  not  working  on  that 
issue  before  then,  as  far  as  I know. 

Captain  McDonough.  My  first  call  was  on  December  14,  ques- 
tions from  the  Boston  Globe  spotlight  team.  We  did  not  know  it 
was  the  spotlight  team,  jusf  that  it  was  the  Boston  Globe  at  the 
time. 

Mr.  Rogers.  Now,  what  about  the  admission  of  NIOSH-OSHA, 
are  they  admitted  to  the  shipyard,  OSHA  teams? 

Admiral  Rickover.  Yes;  they  come  in  all  shipyards  all  the  time. 

Mr.  Rogers.  So,  there  is  no  problem  there. 

Admiral  Rickover.  No.  There  has  been  a problem  listed  in  the 
newspaper,  and  I talked  with  the  Deputy  Secretary  of  Labor  yester- 
day, and  he-agreed.  He  and  I had  a meeting  and  discussed  it,  and  it 
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was  very  amicably  conducted.  He  agreed  last  night,  Mr.  Whiting, 
on  the  phone. 

Mr.  Miles.  Mr.  Rogers,  you  said  both  NIOSH  and  OSHA.  The 
admiral  is  talking  about  OSHA. 

Mr.  Rogers.  OSHA,  I am  sorry.  _ 

Admiral  Rickover.  Is  that  all  right,  if  I talk  about  OSHA? 

Mr.  Rogers.  Yes. 

Admiral  Rickover.  I can  give  you  better  information.  I had  a 
meeting  with  Secretary  Marshall  and  his  assistant,  Mr.  Whiting, 
some  time  ago,  Mr.  Wegner,  my  deputy  and  I did,  and  we  discussed 
the  operation  of  OSHA  in  some  of  our  shipyards.  As  a result  of 
that,  we  have  had  very  fine  discussions  with  Mr.  Whiting  and  his 
assistants.  As  a result  of  these  meetings  we  have  come  to  better 
v’nderstandings  and  methods  of  cooperation.  We  do  not  know  of 
any  problem  although  discussions  are  continuing.  There  appear  to 
be  some  people  who  are  handing  out  information  which  is  agreed 
to  by  the  agency;  that  happens  quite  frequently  in  Washington. 

Mr.'  Rogers.  Well,  J.  D.  Chase,  rear  admiral,  U.S.  Navy,  in  a 
memo  states: 

Navy  advances  the  position  that  neither  the  provisions  of  section  19  of  the  OSHA 
Act  nor  the  Executive  Order  No.  11807  were  intended  to  cover  military  personnel. 

I did  not  know  if  that  was  followed  throughout  the  Navy. 

Admiral  Rickover.  I can  talk  specifically  of  a nuclear  submarine. 
The  reactor  plant  I think,  is  not  totally  subject  to  OSHA.  On  the 
other  hand,  other  parts  of  the  ship  are  subject  to  OSHA.  This  is 
something  we  are  working  out  with  them.  For  example,  there 
comes  to  be  a question  of  some  riggers  on  deck  doing  something  or 
other,  all  we  ask,  not  that  we  notify  the  contractor — that  is  against 
the  law,  you  cannot  tell  the  contractor  that  OSHA  is  coming  in. 
But  we  have  to  know,  and  we  authorize  it.  The  fine  is  $1,000  for 
anyone  who  gives  advance  notification  to  a contractor  that  an 
OSHA  representative  is  coming  in.  We  are  not  going  to  do  that. 

Mr.  Rogers.  Now,  if  we  can  get  back  now  to  this  study  that  you 
have  asked  the  Department  of  Energy  to  do.  Let  me  ask  you  this, 
Admiral,  does  the  Department  of  Energy  pay  a salary  to  you  for 
your  duties? 

Admiral  Rickover.  No;  I am  a naval  officer,  consequently  I get 
paid  by  the  Navy.  Since  you  raised  that  question,  you  must  remem- 
ber, sir,  that  the  work  we  do,  first  the  law  provides  that  my 
organization  shall  be  in  the  Energy  Department.  I do  not  know  if 
you  are  familiar  with  that.  That  is  right  in  the  Energy  Act;  it  is 
part  of  the  law.  I have  additional  duty  in  the  Defense  Department. 

Mr.  Rogers.  Yes. 

Admiral  Rickover.  And  the  reason  I could  not  answer  you  exact- 
ly about  the  employees,  everybody  in  the  organization  works  both 
on  the  Energy  matters  and  on  the  Navy  matters.  We  make  no 
distinction. 

Mr.  Rogers.  Well,  I want  to  know  who  gets  paid  by  whom. 

Admiral  Rickover.  I said  I will  give  you  that.  Is  it  all  right  if  I 
give  you  the  numbers  of  people? 

Mr.  Rogers.  No;  I want  the  names. 

Admiral  Rickover.  We  will  give  you  the  names. 
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Mr.  Rogers.  Now,  let  me  ask  this,  has  it  been  determined  how 
much  the  study  will  cost,  Mr.  Miles? 

Mr.  Miles.  No,  sir— maybe  the  Department  of  Energy  has. 

Mr.  Rogers.  I will  get  to  them,  but  as  far  as  you  know.  Has  any 
time  element  been  discussed,  as  to  how  long  it  would  take? 

Mr.  Miles.  Yes,  sir.  Several  of  these  discussions  talked  about 
time. 

Mr.  Rogers.  And  the  only  name  you  know  on  the  study  under 
consideration  was  Johns  Hopkins? 

Mr.  Miles.  No,  there  were  other  names  mentioned. 

Mr.  Rogers.  And  you  said  Oak  Ridge. 

Mr.  Miles.  Harvard  was  mentioned.  Now,  the  reason  for  Oak 
Ridge  and  the  Hanford  Environmental  Health  Foundation  being  on 
that  first  scoping  studv,  were  to  use  their  intelligence  and  experi- 
ence in  doing  this  kind  of  study  to  help  advise,  to  see  what  kinds  of 
records  to  get  started  with,  if  any,  could  you  do  it;  to  get  an 
independent  review  of  our  whole  radiation  health  program  to  find 
out  what  else  we  are  doing  wrong.  It  was  a broader  review. 

Mr.  Rogers.  Now,  it  is  my  understanding  that  you  will  furnish 
any  records  they  would  need  for  that  study,  if  it  is  contracted  out. 

Mr.  Miles.  Yesj  sir. 

Mr.  Rogers.  And  you  would  not  be  involved  in  the  design  or  the 
determination  of  protocol. 

Mr.  Miles.  Absolutely  not.  They  have  not  even  agreed  to  let  me 
see  the  protocol. 

Mr.  Rogers.  Yes.  Now,  as  I understand  it,  you  keep  all  exposure 
records,  but  your  medical  health  records  are  kept  for  3 years. 

Captain  McDonough.  No,  sir,  we  keep  the  medical  health  rec- 
ords for  employees  the  whole  time  we  have  them.  When  an  employ- 
ee retires,  or  leaves,  they  are  put  into'  the  archives.  The  man,  of 
course,  is  provided  when  he  leaves  with  his  radiation  history. 

Mr.  Rogers.  His  exposure  record. 

Now,  I think  you  previously  told  us  about  the  overhaul  of  the 
nuclear  submarine  Nautilus  were  six  people  had  been  sprayed  with 
water. 

Admiral  Rickover.  You  mentioned  that,  that  six  had  been 
sprayed  with  water.  Mr.  Miles  is  familiar  with  that. 

Mr.  Miles.  I think  it  is  Captain  McDonough. 

Mr.  Rogers.  All  right,  Captain  McDonough. 

Captain  McDonough.  The  incident  that  they  referred  to,  which 
was  in  the  paper,  concerning  a ruptured  hose,  we  do  not  have  a 
record  of  that  incident.  The  newspaper  identified  the  machinist 
who  was  supposed  to  have  been  thoroughly  wetted.  We  do  have  the 
full  record  on  that  individual  in  the  detailed  records  that  we  keep. 

Mr.  Rogers.  When  did  this  occur,  sir? 

Captain  McDonough.  The  incident  that  this  man  put  in  a claim 
for  occurred  at  12:30  on  December  23, 1959. 

Mr.  Rogers.  But  you  have  no  record  that  it  occurred. 

Captain  McDonough.  We  do  not  have  a record  of  any  hose 
rupturing.  We  have  a record  that  this  man  got  himself  contaminat- 
ed by  leaning  against  a steam  generator;  his  face  and  shirt  were 
contaminated 

Mr.  Rogers.  You  have  no  record  of  six  men  having  been 
sprayed? 
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Captain  McDonough.  No,  sir,  we  do  not  have  that.  We  are 
trying  to  get  more  data.  We  are  still  conducting  this  investigation 
because  when  we  got  this  man’s  name,  Mr.  Grivois,  Alphie  Grivois, 
it  gave  us  a way  to  go.  We  went  into  it,  and  I have  his  total  record 
of  exposure  by  time,  date,  what  he  did. 

Mr.  Rogers.  When  did  you  get  his  record? 

Captain  McDonough.  Sometime  late  last  week,  after  he  was 
identified  in  the  Globe.  I personally  saw  it  yesterday  completely.  In 
his  record,  including  his  claim,  he  identifies  two  witnesses  to  his 
incident.  We  have  contacted  those  witnesses,  and  we  are  trying  to 
get  the  names  of  the  other  people  who  were  involved  or  on  the  job. 
We  do  riot  know  that  any  were  wetted.  If  we  can  identify  them  we 
can  pursue  their  records. 

I have  very,  very  detailed  exposure  records  and  job  history  of  the 
man,  right  down  to  the  minute,  the  day,  and  how  much  exposure 
he  received  in  each  and  every  instance. 

Mr.  Rogers.  Yes;  I think  we  have  a witness. 

Captain  McDonough.  Yes,  Mr.  Belhumeur. 

Mr.  Rogers.  Mr.  Belhumeur,  who  will  explain  his  knowledge 
about  it. 

- Captain  McDonough.  I do  not  think  what  Mr.  Belhumeur  is 
talking  about  is  the  same  incident  as  what  I have.  The  man  identi- 
fied, Mr.  Grivois,  in  his  claim  says  it  was  not  a hose  rupturing,  it 
was  surface  contamination  that  he  touched,  picked  up  on  his  shoul- 
der and  face.  It  does  not  indicate  a hose  rupture  in  any  place,  we 
have  no  record  of  it.  That  is  why  we  are  trying  to  get  the  other 
names  so  we  can  go  into  their  records  and  trace  that  out.  I have  ; , 
memorandum  that  is  written  on  the  24th  of  December,  Christmas 
Eve,  1959,  which  states  what  happened  to  Mr.  Grivois.  If  you  like,  I 
will  read  it. 

Mr.  Rogers.  No;  I do  not  think  that  is  necessary,  if  you  would 
put  it  in  the  record,  that  would  be  helpful,  please. 

So,  you  do  not  think  they  are  the  same  incidents. 

- Captain  McDonough.  No,  sir,  I do  not.  I spoke  with  Mr.  Boliu 
meur  a few  moments  ago,  and  he  said  the  situation  he  is  talking 
about  definitely  consisted  of  water.  This  same  man,  Mr.  Grivois,  i 
went  to  his  records— we  went  to  his  records — and  we  went  through: 
them  and  find  that  he  submitted  a claim  for  compensation  beco*,c' 
of  a cancer  that  he  had  developed;  and  he  cited  in  his  claim  ; 
incident  occurring  on  the  23rd  of  December  1959.  We  go  to  oi 
records  and  we  can  identify  that.  It  is  not  the  same  description. 

Mr.  Markey.  Mr  Chairman? 

Mr.  Rogers.  Yes,  Mr.  Markey. 

Mr.  Markey.  The  Navy  claims  that  each  employee  is  informed  of 
his  radiation  exposure.  Yet,  the  unions  tell  us  that  the  workers 
have  no  personal  records  of  exposure,  nor  do  the  unions.  Will  the 
Navy  provide  those  records  for  the  union,  or  for  the  individuals;  or 
do  you  dispute  that  contention? 

Captain  McDonough.  I do  not  think  we  are  talking  about  the 
same  thing.  From  1959  on,  information  was  available  to  each 
worker  on  his  annual  exposure.  Presently  every  day  when  a man 
goes  to  work  his  annual  exposure  record  is  presented  to  him,  he 
has  to  write  this  information  on  the  card  that  he  uses  to  draw  his 
radiation  measuring  device. 
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Mr.  Markey.  And  the  unions  are  given  that  same  information? 

Captain  McDonough.  We  do  not  distribute  it  to  the  unions.  It  is 
put  at  the  work  sites  and  the  union  representatives  go  in  there.  It 
is  available  information. 

Mr.  Markey.  I just  wanted  to  make  sure. 

Mr.  Miles.  We  did  measure  their  daily  exposure  in  1959.  They 
could  see  it  any  day  and  were  required  to  look  at  it  every  day  from 
1959  on,  when  we  started  work  at  Portsmouth.  However  the 
worker  is  not  given  a paper  with  his  exposure  on  it  until  termina- 
tion of  employment  unless  he  asks  for  it. 

Mr.  Markey.  I just  wanted  to  make  sure  that  is  the  case  because 
I have  heard  reports  that  is  not  the  case. 

Captain  McDonough.  We  do  not  distribute  that  data  to  the 
union. 

Mr.  Markey.  The  unions  do  not  get  that  information,  it  is  strict- 
ly to  the  individual. 

Captain  McDonough.  To  the  individual. 

Mr.  Markey.  Do  you  think  the  unions  might  be  able,  as  a data 
bank,  to  give  the  personnel  an  interpretation  of  what  their  expo- 
sure levels  mean?  They  might  be  able  to  use  them  as  a resource, 
also,  as  well  as  a repository  for  that  information? 

Captain  McDonough.  Well,  I do  not  think  they  have  the  re- 
sources to  do  it.  We  have  it.  We  have  it  in  a computer,  we  print  it 
out  every  day;  and  we  have  a trained  office,  the  Radiological  Con- 
trol Office,  to  answer  any  question  that  any  man  has.  We  encour- 
age them,  “If  you  have  questions,  come  and  see  us,  we  will  sit 
down.”  We  give  them  time  off  the  job  to  do  this,  to  sit  down  with 
trained  people  in  the  Radiological  Control  Office,  to  go  over  exactly 
what  it  is  so  the  man  understands  what  it  is. 

Mr.  Markey.  Thank  you,  Mr.  Chairman. 

Mr.  Rogers.  Now,  Admiral,  I would  hope  that  we  could — and  I 
would  like  to  put  that  on  the  record— have  all  memos  and  corre- 
spondence involving  Portsmouth  or  other  shipyards,  or  matters 
relating  to  the  subject  of  radiation  as  it  pertains  to  the  health  in 
the  nuclear  shipyards. 

Admiral  Rickover.  Mr.  Miles  says  that  is  thousands  of  cubic  feet. 

Mr.  Rogers.  What  if  we  limited  it  to  Portsmouth? 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  There  would  be  how  much? 

Mr.  Miles.  You  said  everything  related  to  radiation. 

Mr.  Rogers.  Memos  and  correspondence  involving  the  subject  of 
radiation  as  it  pertains  to  human  health.  / 

Mr.  Miles.  I do  not  know  how  to  define  that.  Every  radiation 
measurement  made  in  the  shipyard,  there  are  100  pages  a day  in 
Portsmouth  of  radiation  survey  files  alone. 

Mr.  Rogers.  I think  what  we  are  trying  to  get  at  is  the  memo- 
randa in  making  decisions  as  to  what  to  do  about  the  health 
radiation  matter  as  it  pertains  to  Portsmouth  or  other  shipyards. 

Mr.  Miles.  I guess  I do  not  understand  that  question,  I ao  not 
know  how  to  define  it.  You  are  talking  about  Dr.  Najarian’s  study? 

Mr.  Rogers.  That  would  be  one. 

Mr.  Miles.  You  have  all  of  that.  If  you  are  talking  about  the 
Department  of  Energy  study  on  mortality  of  shipyard  radiation 
workers,  there  have  been  no  memos  to  the  shipyards;  there  is 
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nothing  in  their  files  that  headquarters  has  provided  them  on  that 
study. 

Mr.  Rogers.  And  the  only  letter  has  been  the  one  letter  from 
you,  Captain  McDonough?  Well,  I do  not  even  see  a letter  to  Mr. 
Miles  or  Admiral  Rickover,  or  a memo  on  this  problem.  Was  there? 

Captain  McDonough.  No,  sir,  we  kept  them  cut  in  on  the  ques- 
tions that  were  received. 

Mr.  Rogers.  How  do  you  keep  them  cut  in? 

Captain  McDonough.  On  the  telephone,  sir. 

Mr.  Rogers.  Everything  is  done  by  phone? 

Captain  McDonough.  Well,  virtually,  and  we  use  Telefax. 

Mr.  Rogers.  I notice  you  did  send  out  a little  memo  to  the  other 
commanders  of  the  Navy  shipyards. 

Captain  McDonough.  Yes,  sir.  After  the  fact  I have  compiled  all 
information  I had  and  sent  it  to  the  commanding  officers  of  the 
other  shipyards.  These  are  people  who  have  the  same  type  of 
problems  I have  because  the  subject  is  one,  as  we  have  heard  today, 
that  deals  with  all  the  shipyards.  We  happen  to  be  the  focal  point 
now. 

Mr.  Rogers.  Yes;  I understand. 

Captain  McDonough.  Questions  crop  up  in  other  yards  virtually 
as  soon  as  they  crop  up  in  Portsmouth.  I sent  that  memo  to  Mr. 
Miles,  too. 

Mr.  Rogers.  You  did  not  have  to  get  a clearance  for  that? 

Captain  McDonough.  All  I did  was  put  a cover  on  the  stuff  we 
had  already  published,  or  that  had  been  published  in  the  Boston 
Globe. 

Mr.  Rogers.  But  you  see,  I got  no  memorandum  of  your  asking 
for  clearance,  or  your  getting  clearance  for  anything.  There  was 
none? 

Mr.  Miles.  No,  sir. 

Mr.  Rogers.  I thought  you  said  you  got  clearance  before  you  put 
out  your  release. 

Captain  McDonough.  The  Navy  statement  to  which  we  offered 
some  input  to  Washington 

Mr.  Rogers.  And  it  was  approved  by  Mr.  Miles,  you  told  me. 

Captain  McDonough.  The  Navy  statement  was  then  sent  out  to 
various  naval  activities,  the  Chief  of  Naval  Information  in 
Boston 

Mr.  Rogers.  On  the  phone? 

Captain  McDonough.  It  came  over  the  Telefax,  a copy  of  it. 

Mr.  Rogers.  Then  you  have  a memo. 

Captain  McDonough.  I have  a Telefax  copy  of  the  Navy-ap- 
proved statement. 

Mr.  Rogers.  Did  you  send  anything  in  before  it  was  approved  on 
the  Telefax? 

Captain  McDonough.  Parts  of  it  I sent  down,  a proposition.  I 
proposed  to  answer  a question  this  way — and  I sent  that  down.  The 
Navy  statement,  then,  in  response  to  tne  Boston  Globe’s  article  was 
prepared  in  Washington,  approved  by  the  Secretary  of  the 
Navy 

Mr.  Rogers.  That  is  what  I want.  Why  were  not  those  memos 
furnished,  Mr.  Miles? 

Captain  McDonough.  That  is  the  Navy’s  statement,  Mr.  Rogers. 
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Mr.  Rogers.  I wanted  a memo  from  you  to  Mr.  Miles. 

Mr.  Miles.  There  is  none. 

Mr.  Rogers.  He  said  he  sent  you  part  of  the  information. 

Mr.  Miles.  He  sent  questions  and  answers  for  the  Boston  Globe 
articles,  is  what  you  are  talking  about;  that  is  what  he  was  answer- 
ing. 

Mr.  Rogers.  You  had  no  other  communication  on  this  subject 
matter  in  writing  with  headquarters? 

Captain  McDonough.  No,  sir;  the  questions  and  proposed  an- 
swers. 

Mr.  Rogers.  That  was  the  only  thing  that  was  put  in  writing? 

Mr.  Miles.  That  is  right. 

Mr.  Rogers.  Now,  what  about  the  actual  release  given,  I thought 
you  got  a clearance  on  that  release. 

Captain  McDonough.  The  Navy  statement  was  Telefaxed  to  me, 
and  I was  told  the  Secretary  of  the  Navy  said  to  release  it. 

Mr.  Rogers.  Did  you  have  any  input  into  that? 

Captain  McDonough.  Yes,  sir. 

Mr.  Rogers.  How  did  you  give  that  input? 

Captain  McDonough.  In  the  proposed  questions  and  answers, 
the  part  of  the  Navy’s  statement  that  talks  about,  death  in  an 
automobile,  1 in  4,000;  normal  industrial  risk,  1 in  10,000;  that 
paragraph  we  prepared  and  had  sent  down  as  part  of  an  answer  to 
a question.  It  was  put  together  as  part  of  the  Navy’s  statement,  the 
lengthy  statement  that  the  Navy  issued. 

Mr.  Rogers.  Well,  then,  have  you  released  publicly  all  of  the 
questions  and  answers  as  you  propose  them  to  the  Navy? 

Captain  McDonough.  No,  sir. 

Mr.  Rogers.  Do  we  have  that  memorandum? 

Mr.  Miles.  There  is  no  such  thing. 

Mr.  Rogers.  He  just  said  he  sent  you  one. 

Mr.  Miles.  You  are  talking  about  the  working  papers.  - 

Mr.  Rogers.  That  is  exactly  what  I am  talking  about. 

Mr.  Miles.  It  was  on  the  telephone,  working  out  the  questions 
and  answers. 

Mr.  Rogers.  I am  talking  about  the  paper  he  sent  you,  a memo, 
as  to  suggested  answers  to  possible  questions. 

Mr.  Miles.  I do  not  have  it. 

Mr.  Rogers.  Where  is  it? 

Mr.  Miles.  Do  you  have  a copy? 

Captain  McDonough.  No,  sir. 

Mr.  Rogers.  What  happened  to  your  copy? 

Captain  McDonough.  Let  me  explain  it,  Mr.  Chairman. 

Mr.  Rogers.  I would  like  for  you  to. 

Captain  McDonough.  I get  a question  on  the  telephone  from  the 
Boston  Globe,  and  I try  to  come  up  with  a proposed  answer.  I then 
Telefax  that  to  headquarters  in  Washington.  It  gets  messaged  and 
comes  back,  as  the  question  and  answer.  At  which  time  whatever  I 
submitted  I throw  awav,  and  I have  an  answer  which  we  then  mail 
to  the  Boston  Globe.  I have  copies  of  that,  if  that  is  what  you  want. 

Mr.  Miles.  The  committee  has  that.  The  committee  has  all  those 
questions  and  answers;  that  is  what  was  bundled  up.  The  drafts  of 
those,  we  threw  them  away  as  fast  as  they  were  written. 

Mr.  Rogers.  All  of  the  suggested  proposals? 
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Captain  McDonough.  Yes,  sir. 

Mr.  Miles.  There  were  several  hundred  questions  that  we  have 
been  through  in  the  last  several  weeks  around  our  world.  All  we 
have  left  in  our  files  are  the  answers. 

Mr.  Rogers.  I notice  you  say  in  your  letter,  Captain,  you  said: 

I am  forwarding  some  of  this  information  on  radiation  queries  received,  and 
replies  I have  provided.  To  keep  you  informed  and  to  provide  you  with  the  approved, 
authorized  replies  I have  made,  I am  forwarding  this  packet.  Hopefully  you  will  not 
need  it,  but  if  you  do,  I think  your  use  of  some  of  my  replies  can  expedite  clearance 
of  your  replies,  and  most  importantly,  maintain  a degree  of  consistency. 

Captain  McDonough.  Yes,  sir. 

Mr.  Rogers.  Now,  are  you  telling  me  this  was  all  done  by  tele- 
phone? 

Captain  McDonough.  What  you  are  reading  from,  Mr.  Chair- 
man, I think  was  my  memorandum  to  the  other  shipyard  com- 
manders. 

Mr.  Rogers.  That  is  exactly  right. 

Captain  McDonough.  I put  one  out  on  the  6th  of  February. 

Mr.  Rogers.  I have  it  in  front  of  me,  that  is  what  I read  from. 

Captain  McDonough.  That  compiles  all  that  I had  been  involved 
in  up  until  that  time.  I sent  it  to  the  other  shipyard  commanders 
because  they  receive  questions  from  their  local  newspapers;  they 
receive  questions  from  their  people  the  same,  whenever  something 
is  on  the  wire.  My  answers  I had  cleared  with  my  headquarters 
and  felt  that  it  would  be  a way  to  expedite  them  in  responding  to  a 
similar  question.  A Navy  statement  that  is  issued  to  answer  a 
question  in  Portsmouth  does  not  get  the  widespread  coverage  in 
another  yard  until  the  question  comes  up.  I took  it  upon  myself  to 
provide  it  to  them,  to  keep  them  informed  of  what  was  going  on  in 
my  yard  because  the  problem  is  one  for  all  of  us. 

Mr.  Rogers.  So,  what  you  did  was  simply  send  up  Telefax,  and  it 
is  destroyed 

Captain  McDonough.  On  the  questions  and  answers,  yes,  sir. 

Mr.  Rogers.  Any  other  information  you  sent  to  them? 

Captain  McDonough.  I cannot  recall  anything  else. 

Mr.  Rogers.  You  have  no  records  of  any,  no  copies. 

Captain  McDonough.  No,  sir.  You  have  everything  that  I have. 

Mr.  Rogers.  So,  most  of  that  is  done  by  telephone,  then,  Mr. 
Miles. 

Mr.  Miles.  That  is  correct.  Some  of  it  is  dictated  over  the  phone; 
some  of  it  is  a telecopying  machine.  We  were  very  fast  moving  to 
give  good  service  back  to  the  news  queries.  They  were  coming  in 
from  port  cities  all  over  the  country,  and  they  got  very  fast  service. 
But  it  does  not  get  done  with  files  and  staff  memos,  and  things. 

Mr.  Rogers.  The  Secretary  of  the  Navy  said  in  the  Boston  Globe 
on  February  19  that  he  knew  nothing  about  the  situation  in  Ports- 
mouth. How  could  he  have  given  approval  of  these? 

Mr.  Miles.  He  approved  the  February  23  statement,  sir. 

Mr.  Rogers.  He  had  not  approved  the  prior  questions  and  an- 
swers? 

Mr.  Miles.  No,  sir. 

Mr.  Rogers.  Why  did  you  sent  it  to  the  other — Captain  McDon- 
ough— the  other 

Captain  McDonough.  The  other  shipyards? 
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Mr.  Rogers.  The  other  shipyards.  You  are  not  in  command  of 
the,  are  you? 

Captain  McDonough.  No,  sir.  They  are  my  peers.  I am  the  focal 
point  of  a problem,  I have  a lot  of  information  that  would  be  of  use 
to  them;  they  are  involved  in  the  same 

Mr.  Rogers.  Were  you  asked  to  do  that? 

Captain  McDonough.  No,  sir,  I was  not. 

Mr.  Rogers.  This  was  just  on  your  own  initiative  that  you  decid- 
ed to  send  that  to  them.  Were  you  aware  of  this,  Mr.  Pyatt? 

Mr.  Pyatt.  No;  I was  not. 

Mr.  Rogers.  Do  you  know  anything  about  these  problems? 

Mr.  Pyatt.  Well,  my  exposure  to  the  problem  has  been  in  the 
last  few  days. 

Mr.  Rogers.  So,  jt  waa.  really  not  brought  to  your  attention  until 
the  Secretary  had  it  brought  to  his  attention. 

Mr.  Pyatt.  No,  sir.  I was  in  Saudi  Arabia  when  it  first  came  out. 
I guess  my  exposure  started  the  day  I got  back. 

Mr.  Rogers.  Now,  do  you  have  a record  of  the  answers  to  the 
Globe,  did  you  keep  that? 

Mr.  Miles.  Yes;  we  have  a record,  and  the  committee  was  pro- 
vided our  entire  file  of  questions  and  answers  from  the  Globe. 

Mr.  Rogers.  Have  you  had  any  other  questions  that  you  have 
records  of,  that  you  have  replied  to,  regarding  health  matters? 

Mr.  Miles.  Sure.  Every  question  we  have  our  record  of  answer  to, 
in  those  files. 

Mr.  Rogers.  That  we  have. 

Mr.  Miles.  I am  not  sure  how  much  of  Hawaii  newspapers  and 
Bremerton  newspapers,  and  so  on  we  gave  you  in  that  round.  I 
think  it  was  the  Globe  that  you  asked  for. 

Mr.  Rogers.  That  you  restricted  the  answers  to. 

Captain  McDonough.  All  of  the  queries  I got. 

Mr.  Rogers.  Have  come  to  us. 

Captain  McDonough.  Yes,  sir. 

Mr.  Miles.  We  have  all  those  files  of  television  stations  and  radio 
stations,  and  other  newspapers  around  the  country,  too.  We  keep 
our  questions  and  answers  when  they  are  final  in  a permanent  file. 

Mr.  Rogers.  And  the  only  memorandum  concerning  this  matter 
is  the  one  that  you  furnished  to  the  committee. 

Mr.  Miles.  Correct. 

Mr..  Rogers.  All  right.  Now,  let  me  ask  you  this,  Admiral,  if  a 
study  does  show  that  the  initial  study  done  by  the  doctor,  Dr. 
Najarian,  is  valid— and  I understand  you  would  want  to  have  it 
confirmed— would  that  indicate  to  you  a necessity  for  a change  of 
standards  for  radiation  level  exposure? 

Admiral  Rickover.  Let  me  repeat  the  question  as  I see  it.  Dr. 
Nqjarian  comes  out  with  this  study— and  let  us  say  for  the  sake  of 
argument  it  shows  we  ought  to  cut  in  half  our  radiation  standards, 
and  this  is  finally  approved^Sy  competent  authority,  we  would  try 
to  do  that,  yes.  But  we  would  not  take  his  word  for  it. 

Mr.  Rogers.  No;  I understand  your  position  that  you  are  saying 
you  would  want  it  confirmed,  and  I think  he  has  no  objection  to 
having  his  study  confirmed^  .think  there  is  no  question  about  that. 
What  I am  saying  is,  if  that  were  to  be  confirmed,  I would  think 
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you  would  feel  there  would  be  a need  for  a reduction  of  those 
standards,  or  a tightening  up,  rather. 

Admiral  Rickover.  There  would  be  a need,  sir,  for  a reduction  in 
the  national  standard.  If  the  people  responsible  for  the  national 
standard  decided  to  lower  it,  we  of  course  would  abide  by  it,  pro- 
vided in  so  doing  we  would  not  have  to  lay  up  the  nuclear  Navy. 
That  would  be  a subject  for  Congress. 

Mr.  Rogers.  Sure. 

Admiral  Rickover.  Absolutely.  As  I have  said  a number  of  times 
here,  we  do  better  than  complying  with  the  national  standard. 

Mr.  Rogers.  I think  you  would  want  it  confirmed,  and  I think 
that  is  what  we  want  CDC  to  do.  The  committee  intends  to  get  to 
the  facts  and  then  take  whatever  action  is  indicated  for  low-level 
radiation. 

Admiral  Rickover.  I do  not  believe  CDC  would  be  the  sole  decid- 
ing authority,  there  would  have  to  be  others,  whoever  they  are.  I 
do  not  belong  on  any  of  those  committees. 

Mr.  Rogers.  I understand,  but  I think  it  would  be  based  on  a 
scientific  study. 

Admiral  Rickover.  Yes,  sir. 

Mr.  Rogers.  I think  that  is  what  we  are  trying  to  say. 

Admiral  Rickover.  May  I repeat  what  I just  said? 

Mr.  Rogers.  Certainly. 

Admiral  Rickover.  If  a new  national  standard  is  set  up  which 
lowers  the  present  radiation  tolerance,  we  of  course  will  abide  by 
it,  unless  in  abiding  by  it  we  cannot  operate  our  ships.  At  that 
point  it  will  be  a matter  to  come  before  the  Congress. 

Mr.  Rogers.  Certainly,  I understand  that. 

Admiral  Rickover.  Is  that  a clear  statement? 

Mr.  Rogers.  Sir,  I think  that  is  a fair  statement.  I know  that  we 
have  had  testimony  in  prior  hearings  from  Dr.  Radford,  who  is  a 
member  of  the  National  Academy  of  Sciences,  and  this  is  a person- 
al opinion  so  far.  He  feels  that  the  levels  are  10  times  too  high. 
That  har>  not  come  out  as  an  official  statement  of  the  peers  group; 
but  it  v,  some  indication  that  the  scientific  thinking,  again,  believes 
that  we  do  need  to  do  a study  and  look  at  that  very  carefully. 

Admiral  Rickover.  I should  add  one  thing.  I tried  to  make  clear 
in  my  testimony  that  a considerable  part  of  radiation  is  not  being 
considered  in  this,  and  that  is  all  radiation,  including  medical 
radiation.  That  must  be  considered. 

Mr.  Rogers.  You  are  certainly  correct.  We  are  going  to  have  a 
look  at  that  as  well. 

Admiral  Rickover.  That  was  really  my  point  in  getting  in  a 
disinterested  group  which  is  not  obligatea  to  the  Government  in 
any  way,  shape  or  manner,  of  recognized  scientific  competence,  to 
look  at  that  and  have  that  looked  at  by  other  peers. 

\ Mr.  Rogers.  Yes.  We  are  somewhat  concerned  about  the  Depart- 
ment of  Energy,  but  I think  it  is  working  out  with  the  CDC,  and 
you  have  agreed  to  give  full  access  to  information  so  the  study  may 
go  forward.  I think  we  have  made  that  clear. 

Admiral  Rickover.  And,  as  you  have  said,  as  long  as  the  CDC 
sticks  to  this  subject. 

Mr.  Rogers.  Oh,  yes.  We  do  not  expect  them  to  get  into  maneu- 
vers of  the  Navy,  or  anything  like  that. 
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Admiral  Rickover.  Well,  we  have  had  some  experience,  Mr. 
Chairman. 

Mr.  Rogers.  Well,  I hope  not  with  CDC. 

Admiral  Rickover.  With  CDC. 

Mr.  Rogers.  Trying  to  tell  you  how  to  run  the  ship? 

Admiral  Rickover.  No;  they  get  into  other  areas  which  are  not 
concerned  with  the  specific  investigation. 

Mr.  Rogers.  Then  this  committee  would  like  to  know  about  it. 
Would  you  let  us  have  a memo  on  that? 

Admiral  Rickover.  If  it  happens,  we  will  let  you  know. 

Mr.  Rogers.  Well,  I do  not  think  it  has  happened  to  date. 

Admiral  Rickover.  Well,  I do  not  think  it  is  going  to  happen. 

Mr.  Rogers.  Well,  I do  not  either.  If  it  does,  you  let  me  know. 

Admiral  Rickover.  As  long  as  you  are  chairman,  I do  not  think 
it  is  going  to  happen. 

Mr.  Rogers.  It  sure  won’t. 

Admiral,  thank  you. 

Admiral  Rickover.  Thank  you,  sir. 

Mr.  Rogers.  Dr.  Carter? 

Mr.  Carter.  There  is  just  one  thing  I notice  on  this  chart  that 
you  gave  us,  which  goes  from  1969  up  to  the  present,  that  the 
average  radiation  exposure  is  0.3  rem  or  less  per  year;  is  that  not 
correct? 

Mr.  Miles.  That  adds  in  the  whole  operating  forces,  too. 

Admiral  Rickover.  It  takes  in  everybody. 

Mr.  Carter.  Sailors  and  all. 

Mr.  Miles.  This  reduces  the  average.  The  shipyard  people  aver- 
age is  a little  higher  than  that. 

Mr.  Carter.  The  shipyard  people  are  included,  too,  and  the  aver- 
age there  would  be  0.3  rem,  or  300  mrem;  is  that  correct? 

Mr.  Miles.  That  is  about  right,  about  a quarter  of  a rem  a year  is 
the  long-term  average  for  the  whole  program. 

Mr.  Carter.  And  that  is  less  than  the  0.5  rem  standard  which 
was  suggested  by  Dr.  Radford.  " 

Admiral  Rickover.  Yes,  sir.  I think  in  general  you  could  say  we 
have  taken  such  extreme  care  that  we  are  way  below,  with  some 
unusual  cases,  we  are  way  below  the  national  standard.  The  fact 
that  we  had  a national  standard  we  could  reach  did  not  motivate 
me  at  all  because  I think  all  radiation  is  bad. 

Mr.  Carter.  Yes;  there  is  no  question  about  that. 

Admiral  Rickover.  We  cut  that,  and  we  did  it  long  before  there 
was  this  hue  and  cry. 

Mr.  Carter.  Yes,  sir.  I notice  it  goes  back  to  1969. 

Admiral  Rickover.  Yes,  sir. 

Mr.  Carter.  Dr.  Radford  recommended  500  millirem  or  0.5  rem 
per  year  as  the  occupational  exposure  standard. 

Admiral  Rickover.  Yes,  sir. 

Mr.  Carter.  And  of  course  you  are  below  that  on  an  average  at 
the  present  time,  as  I see  it. 

Thank  you,  Mr.  Chairman. 

Admiral  Rickover.  May  I express  my  appreciation?  I deeply 
appreciate  the  courteous  way  you  have  treated  me,  you  have  per- 
mitted me  to  talk  very  openly,  that  is  a great  help,  too.  I really 
wish  you  success  in  this  endeavor  and  I believe,  as  I said  earlier, 
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you  can  accomplish  a great  thing  for  the  United  States  by  pursuing 
this  thing  to  the  bitter  end. 

Now,  I do  not  know  what  the  outcome  is  going  to  be. 

Mr.  Rogers.  I understand.  We  appreciate  your  being  here,  Admi- 
ral, Mr.  Pyatt,  and  your  associates;  we  are  grateful  to  you  and  we 
are  sorry  we  had  to  take  so  much  of  your  time.  It  was  necessary,  I 
think,  to  clear  the  air  and  make  sure  the  study  proceeds  without 
any  impediment.  I think  that  is  clear  on  the  record. 

Admiral  Rickover.  Yes,  sir. 

Mr.  Rogers.  Thank  you  for  your  presence. 

The  next  witness  is  Mr.  Ronald  Belhumeur  of  Dover,  N.H.  Mr. 
Belhumeur,  the  committee  welcomes  you,  we  will  be  glad  to  have 
you  make  a statement. 

STATEMENT  OF  ROLAND  BELHUMEUR,  DOVER,  N.H. 

Mr.  Belhumeur.  Mr.  Chairman,  members  of  the  committee,  the 
Senate  and  the  House. 

Mr.  Chairman,  my  name  is  Roland  Belhumeur  of  Dover,  N.H.  I 
am  a longtime  employee  of  Portsmouth  Naval  Shipyard,  in  fact,  29 
years,  7 months,  and  17  days.  I retired  on  disability  because  of  an 
injury  that  happened  on  the  U.S.S.  Sam  Rayburn  submarine  in 
1971.  . 

Mr.  Rogers.  Is  that  a nuclear  sub? 

Mr.  Belhumeur.  Yes. 

Mr.  Rogers.  Thank  you. 

Mr.  Belhumeur.  Mr.  Chairman,  while  working  at  Portsmouth 
Naval  Shipyard  during  the  last  6 years  of  the  1950’s  I became 
engaged  in  radiation  work  aboard  tne  U.S.S.  Nautilus,  and  other 
U.S.  subs  at  Portsmouth  Naval  Shipyard,  during  my  employment 
on  the  Nautilus  we  had  what  they  call  a spill  of  contaminated 
water  from  the  system  which  my  fellow  workers  got  really  belted 
with  contaminated  water.  We  were  taken  off  the  boat  and  taken  to 
a decontaminated  area. 

Mr.  Rogers.  Excuse  me,  where? 

Mr.  Belhumeur.  At  Portsmouth. 

Mr.  Rogers.  At  Portsmouth? 

Mr.  Belhumeur.  Yes.  We  had  someone  look  at  us,  I think  it  was 
a doctor  that  they  called  in.  Later,  sent  home  with  Navy  fatigues. 
Mr.  Chairman,  during  my  employment  at  Portsmouth  Naval  Ship- 
yard I started  with  radiological  decontamination  training  in  June 
of  1952.  Until  1958,  when  I started  decontaminating  the  gear  that 
was  to  be  used  on  the  U.S.S.  Nautilus  overhaul. 

Mr.  Chairman,  during  my  employment  at  Portsmouth  Naval 
Shipyard  during  1959  until  1963  the  radiation  control  was  run  by 
the  Navy.  If  you  had  your  dosage  limits  the  Navy  would  give  you  a 
waiver  and  you  could  get  more  dosage.  This  went  on  and  on  aboard 
the  Nautilus. 

Then,  in  1963  the  radiological  started  to  give  alert  monthly 
dosage  cards.  I feel  that  the  total  on  February  1963  is  way  under. 
We  got  more  radiation  on  the  Nautilus  than  any  other  boat  that 
came  to  Portsmouth  Naval  Shipyard. 

Mr.  Chairman,  I am  sneaking  for  myself  and  also  others  who  got 
more  exposure  than  they  should  have.  Since  the  571  Nautilus  the 
levels  are  very  low,  but  the  levels  during  1959  to  1963  were  high; 
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the  controls  were  wrong.  Dosimeters  that  they  used  to  give  us  were 
off  kilter.  Mr.  Chairman,  the  reason  I am  here  today,  I am  con- 
cerned about  the  long-time  exposure  of  radiation  because  no  one 
would  tell  you  what  it  does  to  you. 

Mr.  Chairman,  the  group  that  I worked  with  aboard  the  Nautilus 
are  all  dead,  I am  the  last  one.  The  machinist  died  of  cancer  only 
months  after  the  spill.  Then  my  fellow  workers,  tank  cleaners,  died 
of  cancer,  and  one  from  natural  causes.  Then,  in  1977  my  supervi- 
sor and  the  machinist  supervisor  died  only  months  apart  from 
leukemia.  After  the  spill  of  the  four  of  us  the  supervisor  went  to 
see  what  caused  the  spill.  They  must  have  gotten  really  belted. 
When  I say  this,  Mr.  Chairman,  is  with  radiation.  I will  elaborate  a 
little  bit  more  on  that  after.  They  might  have  gone  into  the  area  of 
the  high  radiation  in  some  of  the  areas  you  could  not  work  over  15 
minutes.  We  had  all  kinds  of  lead  shielding  to  work  safe.  Mr. 
Chairman,  I am  here  today  and  asking  the  committee  to  have  an 
investigation  done  by  a private  group — not  the  Navy  or  any  other 
Government  agency. 

Mr.  Chairman,  I am  concerned  and  others  are  also.  I could  go  on 
and  on  about  the  high  exposure  that  fellow  workers  got  during  the 
overhaul  of  the  Nautilus  that  no  one  wanted.  In  my  opinion  it  was 
rotten  with  radiation  exposure. 

Mr.  Chairman,  I would  be  glad  to  answer  any  questions.  I do 
have  documents,  if  necessary.  I also  want  to  thank  Senator  McIn- 
tyre, Senator  Durkin,  Congressman  D’ Amours,  Senator  Hathaway 
and  Dr.  Najarian  for  the  alert  to  the  workers  at  Portsmouth  Naval 
Shipyard. 

Mr.  Chairman,  I have  documented  material,  as  you  see,  you 
heard  Captain  McDonough,  I have  the  alert  cards  of  1963,  which  I 
am  questioning  that  total  of  4,781.  I feel  on  the  Nautilus,  Mr. 
Chairman,  the  limits  were  very  high.  We  could  not  work  in  an  area 
probably  5 to  10  minutes.  I do  have  other  areas  where  you  could 
probably  15  minutes  in  one  area,  or  10  minutes. 

If  you  saw  the  records  later  on,  you  will  see  that  a lot  of  people 
on  the  Nautilus  really  got  belted  with  radiation. 

Mr.  Rogers.  Thank  you.  Let  me  ask  you  this,  if  I may,  what 
would  you  do?  You  would  work  for  10  minutes,  and  then  what? 

Mr.  Belhumeur.  They  would  take  you  out.  You  probably  heard 
that  I said  they  gave  you  a waiver.  I know  of  getting  500  mrem  in 
one  day,  and  about  2 hours  later  they  would  call  Washington 
because  the  Navy  was  controlling  the  radiation  at  that  time,  in 
1959.  It  was  new,  they  had  the  reins.  Naturally,  we  were  all  work- 
ing on  a barge,  and  most  naturally  they  used  to  say,  “OK,  you  can 
go  down  and  get  500  more.”  I can  have  people  that  would  testify  on 
that,  I have  supervisors  that  would  like  to  testify. 

Mr.  Markey.  Can  I ask  a question,  Mr.  Chairman? 

Mr.  Rogers.  Certainly. 

Mr.  Markey.  500  more  what?  4,781  what? 

Mr.  BelHumeur.  You  ask-  me,  I don't  know.  4.7  rem,  I guess. 

Mr.  Markey.  4.7  rem’s,  all  right. 

Mr.  Belhumeur.  Mr.  Chairman,  I have  also  here  my  exposure, 
which  I am  questioning,  one  of  the  ones  that  died  with  leukemia  on 
the  count  of  the  body  count.  I would  like  to  have  you  people  look  at 
this. 
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Mr.  Rogers.  Certainly,  we  will  be  glad  to. 

Mr.  Belhumeur.  I feel  that  there  is  a discrepancy  as  far  as 
whoever  made  them  out. 

Mr.  Rogers.  Let  me  ask  you  this,  if  I may.  Could  you  give  us  the 
names  of  the  men  who  were  with  you,  who  were  sprayed;  and  those 
who  died? 

Mr.  Belhumeur.  The  ones  that  were  working  with  me  were 
Lloyd  Hayman 

Mr.  Rogers.  And  what  happened  to  Mr.  Hayman? 

Mr.  Belhumeur.  Mr.  Hayman  died  from  natural  causes.  Leslie 
Thompson,  who  died  from  cancer,  he  came  from  Kennebunkport, 
Maine,  Mr.  Hayman  came  from  Scarborough,  Maine;  and  myself 
and  Mr.  Grivois.  Mr.  Grivois  was  the  machinist. 

Mr.  Rogers.  And  what  has  happened  to  Mr.  Grivois. 

Mr.  Belhumeur.  Mr.  Grivois  is  the  one  that  died  very  soon  after 
the  exposure.  What  he  was  is  that  he  was  machinist — I do  not 
really  know  what  his  work  was  on  that  date,  but  he  did  get  con- 
taminated. 

Mr.  Rogers.  Now,  you  said  also  a supervisor? 

Mr.  Belhumeur.  Yes,  my  supervisor  and  Mr.  Leocha. 

Mr.  Rogers.  Do  you  remember  the  name  of  your  supervisor? 

Mr.  Belhumeur.  His  name  is  Oliver  Gerry. 

Mr.  Rogers.  Oliver  Gerry. 

Mr.  Belhumeur.  Yes. 

Mr.  Rogers.  And  what  happened  to  Mr.  Gerry? 

Mr.  Belhumeur.  Mr.  Gerry  also  died  with  Mr.  Leocha  of  leuke- 
mia within  3 weeks  last  year,  1977.  After  the  accident,  in  1959, 
most  naturally  two  supervisors  knew  that  we  got  contaminated, 
and  they  went  down  to  check  the  area.  This  is  how  come  we  have 
six  people  that  were  involved.  Five  of  them  are  dead,  and  I am  the 
only  one  living.  I am  concerned,  Mr.  Chairman,  of  the  low  radi- 
ation exposure,  and  I would,  as  I said,  like  to  have  a private  team 
to  check  it  out. 

Mr.  Rogers.  Thank  you  so  much,  and  we  plan  to  do  exactly  that. 
Your  testimony  will  be  most  helpful,  particularly  with  the  names 
you  have  given. 

Mr.  Belhumeur.  Mr.  Chairman,  as  Captain  McDonough  said,  we 
do  have  the  training.  As  far  as  the  training,  I can  say  the  training 
was  there.  I have  another  copy  here  of  people,  the  ship’s  force  and 
people  from  other  shops  that  could  go  to  work  in  these  areas,  only 
work  10  minutes;  and  I am  going  to  give  that  to  you. 

Mr.  Rogers.  I think  that  would  be  helpful  to  have  it  for  the 
record.  Without  objection,  it  will  be  made  part  of  the  record 

[The  information  referred  to  may  be  found  in  the  subcommittee 
files.] 

Mr.  Carter.  Mr.  Chairman? 

Mr.  Rogers.  Dr.  Carter. 

Mr.  Carter.  Were  there  six  men  in  your  crew? 

Mr.  Belhumeur.  Well,  there  were  four  and  the  two  supervisors 
after  the  accident,  they  found  out  that  we  got  contaminated.  They 
went  down,  they  got  concerned  about  their,  employees.  They  did  go 
down,  and  most  naturally  I do  not  know  what  area  they  went  in. 
Most  naturally,  when  I found  out  that  Mr.  Grivois  had  died  I went 
to  Mr.  Leocha  and  I said,  ‘‘Jim,  why  don’t  you  go  to  bat,  for  Mr. 
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Grivois?  You  must  know  that  he  got  belted  because  he  had  deep 
pores,  and  the  system  water  went  in  his  face,”  and  I said,  “Why 
don’t  you  go  to  bat  for  the  widow?” 

And  Jim  said,  "Well,  what  can  I do?”  So,  Mr.  Chairman,  again,  3 
weeks  before  Mr.  Leocha  died  he  called  me  down  to  the  Moose — I 
am  past  governor  of  the  lodge — and  he  said,  “Bunny,  I have  leuke- 
mia.” I said,  “You  know,  your  buddy  just  died  3 weeks  ago”— that 
was  Mr.  Oliver  Gerry.”  I said,  “Jim,  you  are  going  to  White  River 
Junction,  and  I don’t  know  what  we  can  do,  but  I want  to  wish  you 
good  luck.” 

Then  he  started  telling  me  about  him  going  to  check  these  areas 
with  Mr.  Gerry.  I do  have  the  autopsy  report  of  Mr.  Leocha  of  the 
Veterans'  Administration  in  White  Kiver  Junction,  Vt.,  which  I 
will  give  you  a copy  of. 

Mr.  Carter.  How  is  your  health,  by  the  way? 

Mr.  Belhumeur.  What  is  that? 

Mr.  Carter.  How  is  your  health? 

Mr.  Belhumeur.  At  this  time  fine,  Mr.  Chairman.  As  I said,  I 
went  out  of  the  shipyard,  retired  in  September  of  1977.  But  I have 
been  out  of  the  shipyard  since  1974  because  the  shipyard  threw  me 
out  because  I was  saving  management  $100,000  in  months  and  they 
said,  “There  is  no  more  work  for  you.”  So,  the  only  thing  I had  to 
do,  as  I said,  I got  hurt  on  the  Sam  Rayburn  in  1971,  in  March.  I 
had  a fractured  shoulder,  I have  a plastic  shoulder.  I had  a concus- 
sion; I had  five  ruptured  ribs,  and  this  is  all  documented.  I was  out 
for  18  months.  Then  I went  back  in  August  1972  to  November  1974. 
And  the  production  officer  said,  “There  is  no  more  work  for  you 
here,”  I went  out. 

Mr.  Carter.  Do  You  have  regular  checkups? 

Mr.  Belhumeur.  Yes;  I am  under  doctors  care,  Dr.  Betz  and  Dr. 
Stram  for  a lung  problem.  I just  got  out  of  the  hospital  New  Year’s 
Day,  in  fact;  I was  in  for  17  days.  I have  a bad  problem  of  breath- 
ing. 

Mr.  Carter.  Bleeding? 

Mr.  Rogers.  Breathing. 

Mr.  Carter.  Breathing.  Emphysema? 

Mr.  Belhumeur.  Yes. 

Mr.  Carter.  All  right,  thank  you. 

Mr.  Rogers.  Any  questions,  Mr.  Markey? 

Mr.  Markey.  Are  you  aware  of  any  other  accidents  on  the  Nauti- 
lus, or  during  your  tenure  in  the  shipyard,  which  were  not  report- 
ed? 

Mr.  Belhumeur.  Mr.  Markey,  if  I went  and  said  all  these  little 
accidents  that  happened,  we  would  be  here  all  day.  As  you  know, 
the  Nautilus  was  tne  first  one.  And  when  it  first  came  into  Ports- 
mouth it  cost  a lot  of  money — the  Navy  spent  a lot  of  money.  In 
fact,  I do  not  think  the  Navy  wanted  it  sent  to  Portsmouth.  And 
records  show  that  it  did  cost  Portsmouth  a lot  of  money. 

Mr.  Markey.  So,  you  are  saying  that  there  have  been  a lot  of 
other  accidents  in  addition  to  the  Nautilus,  that  have  not  come  to 
public  light? 

Mr.  Belhumeur.  That  is  right.  In  fact,  the  record  will  show— and 
I know  you  people  can  get  this— there  was  sabotage,  suspicion  of 
sabotage  on  board  the  Nautilus.  I do  not  know  if  you  people  re- 
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member  this,  or  not.  This  was  all  investigated  by  the  Navy  them- 
selves. So,  none  of  that  went  out  because  it  was  one  of  their  people, 
Navy  personnel,  that  did  it. 

Mr.  Rogers.  May  I ask,  was  your  accident  reported  to  the  people 
in  charge;  how  was  it  handled? 

Mr.  Belhumeur.  Once  we  got  contaminated,  most  naturally  you 
have  radiological  people.  They  took  us  in  a truck  and  took  us  down 
to  a building  which  they  called  233. 

Mr.  Rogers.  Did  they  make  a report? 

Mr.  Belhumeur.  That  is  something  I do  not  know,  I really  do  not 
know  because  they  are  running  the  show. 

Mr.  Rogers.  So,  you  do  not  know  whether  it  was  actually  report- 
ed, although  you  were  taken  for  treatment. 

Mr.  Belhumeur.  As  far  as  the  records  being  kept,  the  Navy  kept 
the  records  aboard  the  Nautilus. 

Mr.  Rogers.  On  you? 

Mr.  Belhumeur.  I am  talking  about  anything  that  happened. 

Mr.  Rogers.  I see. 

Mr.  Belhumeur.  In  fact,  I had  supervisors  that  would  not  even 
go  down.  In  fact,  I acted  as  supervisor  for  the  cleaning  group 
because  you  could  not  even  go  down  and  work  5 minutes  because 
we  had  supervisors  that  would  not  even  go  down.  If  the  committee 
really  wants  these  people’s  names— in  fact  one  of  them  is  dead,  Mr. 
Marlakey  died  of  cancer,  also,  which  was  a supervisor— but  Mr. 
Freeman  Linscott  would  be  very  glad  to  give  his  views. 

Mr.  Rogers.  Could  you  give  us  his  address? 

Mr.  Belhumeur.  Yes;  I will.  His  address  is  North  Berwick, 
Maine. 

Mr.  Rogers.  That  would  be  helpful.  I think  any  information  in 
that  area  would  be  helpful.  Excuse  me,  Mr.  Markey. 

Mr.  Markey.  Thank  you,  Mr.  Chairman. 

Those  other  accidents  which  you  talked  about,  which  have  gone 
unreported,  why  have  they  gone  unreported? 

Mr.  Belhumeur.  That  is  something  I could  not  tell  you. 

Mr.  Markey.  Well,  is  there  sort  of  a silent  conspiracy  not  only 
among  the  supervisors,  but  also  among  the  employees,  that  it  is 
known  if  they  do  report  these  things,  that  would  jeopardize  their 
job;  they  would  put  themselves  in  some  kind  of  position  wliere 
reprisals  could  be  taken  against  them? 

Mr.  Belhumeur.  Well,  I have  here,  but  I do  have  a code  of  ethics 
that  the  shipyard  puts  out,  about  giving  out  any  information  per- 
taining to  anjrthing  like  this.  I will  look  for  it  in  my  briefcase,  and 
I will  leave  it  for  you  people.  If  you  gave  out  any  information  at 
that  time,  you  might  have  been  looking  in,  or  looking  out  because  I 
think  it  was  vital,  and  I guess  they  did  not  want  to  upset  the 
applecart. 

Back  to  the  radiation  exposure,  when  they  gave  you,  we  will  say, 
500  millirem,  and  they  went  to  call— I do  not  know  who  they  went 
to  call  in  Washington,  they  would  make  a phone  call  to  somebody 
and  say,  “OK,  can  certain  people  have  more  radiation  exposure — 
OK”. 

Mr.  Markey.  So,  you  are  saying  that  waivers  were  given  indis- 
criminately to  those  that  wished  to  have  them?  What  time  period 
are  you  talking  about  right  now? 
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Mr.  Belhumeur.  I am  talking  about  1959. 

Mr.  Markey.  What  about  since  1963? 

Mr.  Belhumeur.  In  1963,  Mr.  Markey,  they  started  giving  out 
alerts  card’s  they  brought  the  levels  down  lower;  and  they  were 
looking — looking  out  for  the  health  of  the  people. 

On  the  Nautilus,  I know,  that  was  the  first  one,  and  other 
submarines  that  did  come  in  to  the  shipyard  after  that,  it  was 
really  in  good  shape.  I mean,  there  were  not  as  many  accidents  as 
way  back  then. 

Mr.  Markey.  So,  you  are  saying  between  the  1959  and  1963  time 
period  that  waivers  were  given  almost  indiscriminately,  but  since 
1963  there  has  been  a tightening. 

Mr.  Belhumeur.  That  is  right. 

Mr.  Markey.  Let  me  ask  one  final  question.  Were  you  ever  made 
aware  of  the  lifetime  limit  that  you  could  and  should  have  been 
exposed  to? 

Mr.  Belhumeur.  Mr.  Markey,  the  only  time  that  I really  knew 
was  September  22,  1977,  what  my  lifetime  exposure  was. 

Mr.  Markey.  That  was  the  day  that  you  were  terminated. 

Mr_  Belhumeur.  Right. 

Mr.  Markey.  Should  you  have  been  made  aware  of  the  limit? 

Mr.  Belhumeur.  I agree.  Also,  Mr.  Markey,  I had  been  off  radi- 
ation since  1971. 

Mr.  Markey.  Even  during  the  time  that  you  were  working  in 
radiation,  you  were  not  made  aware  of  it. 

Mr.  Belhumeur.  Right. 

Mr.  Markey.  How  about  your  fellow  workers,  were  they  made 
aware  of  it? 

Mr.  Belhumeur.  Well,  since  then,  yes,  they  have  boards  in  the 
shop  where  every  one  of  them  by  day  has  their  exposure.  So, 
everybody  knows  how  much  exposure  they  have. 

Mr.  Markey.  To  your  knowledge,  in  the  period,  let  us  say,  before 
1971,  individual  workers  inside  the  nuclear  portions  of  the  plant 
had  no  knowledge  of  what  they  should  have  been  exposed  to  in  a 
lifetime,  in  order  to  preclude  the  possibility  of  them  contracting 
some  type  of 

Mr.  Belhumeur.  The  total,  yes.  Except,  I knew  that  they  were 
keeping  close  tabs,  like  Captain  McDonough  said,  they  do  have 
people  that  did  come  close  to  the  total,  then  they  would  pull  these 
people  out.  We  know  of  that. 

Mr.  Markey.  The  individual  did  not  know,  but  his  supervisor 
was  aware  of  it. 

Mr.  Belhumeur.  Whoever  the  radiological  people  were  that  were 
handling  the  total  dosage,  yes. 

Mr.  Markey.  An  individual  person  was  not  trusted  with  the 
knowledge  himself  on  what  danger  he  was  placing  himself  in;  only 
his  supervisor  would  be  able  to  make  the  determination  for  him? 

Mr.  Belhumeur.  To  go  back,  Mr.  Markey,  in  1959,  up  to  1963, 1 
said  the  dosimeters  were  no  good.  The  film  badge,  I do  not  know, 
the  stuff  it  was  made  out  of  paper  and  I do  not  tnink  that  really  it 
would  show  the  real  amount  because  any  sweat  on  the  film  badge, 
you  know,  what  I mean.  The  film  itself— I do  not  know  who  they 
could  develop  it.  This  is  why  I question  my  exposure  of  2/63  of 
4781. 1 feel  that  I did  have  more  because  I have  known  many  times 


1332 


when  I went  down  in  the  Nautilus  and  got  500  millirems  in  1 day. 
And  then,  3 days  after,  get  another  500.  And  if  a boat  is  in  there 
for  a period  of  18  months  for  an  overhaul,  you  are  going  to  get  a lot 
of  radiation. 

Mr.  Markey.  Was  that  in  the  1959  to  1963  period,  or  subsequent 
to  that? 

Mr.  Belhumeur.  Right,  I would  say  1959-60. 

Mr.  Markey.  1959-60?  When  you  did  have  the  accident  which 
required  you  to  be  taken  to  the  decontamination  unit?  Did  the 
doctors  check  your  urine  or  fecal  samples  to  determine  the  amount 
of  radiation  that  was  taken  internally  into  your  system? 

- Mr.  Belhumeur.  No. 

Mr.  Markey.  They  did  not. 

Mr.  Belhumeur.  The  only  time  that  I took  a body  count  was  in 
November  1972,  and  this  is  why  I would  like  to  have  the  committee 
compare  by  body  count  with  Mr.  Leocho's  body  count,  and  you  will 
see  the  discrepancies. 

Mr.  Markey.  The  internal  potential  damage  was  never  meas- 
ured. 

Mr.  Belhumeur.  Right. 

Mr.  Markey.  No  more  questions,  Mr.  Chairman. 

Mr.  Rogers.  Mr.  Walgren? 

Mr.  Walgren.  I have  no  questions,  thank  you. 

Mr.  Rogers.  Thank  you  so  much  for  your  help  to  the  committee, 
and  we  will  be  in  touch  on  specific  records. 

Next  we  have  Dr.  William  Foege,  who  is  Director  of  the  Center 
for  Disease  Control,  and  Dr.  J.  Donald  Millar,  Acting  Director, 
National  Institute  for  Occupational  Safety  and  Health. 

We  welcome  you  back  to  the  committee.  Your  statement  will  be 
made  a part  of  the  record,  and  you  may  proceed  as  you  desire. 

Dr.  Foege.  With  your  permission,  I would  also  like  to  ask  Dr. 
Craft  from  NIOSH  to  join  us,  in  order  to  help  answer  questions. 

Mr.  Rogers.  Certainly.  Dr.  Craft,  we  welcome  you  to  the  commit- 
tee. 


STATEMENT  OF  WILLIAM  H.  FOEGE,  M.D.,  DIRECTOR,  CENTER 
FOR  DISEASE  CONTROL,  PUBLIC  HEALTH  SERVICE,  DEPART- 
MENT  OF  HEALTH,  EDUCATION,  AND  WELFARE,  ACCOMPA- 
NIED  BY  J.  DONALD  MILLAR,  M.D.,  ACTING  DIRECTOR,  NA- 
TIONAL INSTITUTE  FOR  OCCUPATIONAL  HEALTH  AND 
SAFETY;  AND  BOBBY  F.  CRAFT,  DIRECTOR,  DIVISION  OF 
SURVEILLANCE,  HAZARD  EVALUATION  AND  FIELD  STUDIES 

Dr.  Foege.  In  response  to  Senator’s  McIntyre’s  request,  which 
has  previously  been  mentioned,  Secretary  Califano  directed  our 
agency  to  immediately  contact  the  Navy,  review  what  information 
is  available  and  determine  what  type  of  study  would  be  needed. 

With  his  request,  Senator  McIntyre  enclosed  the  article  from  the 
February  19,  1978,  Boston  Globe.  Subsequently,  yesterday,  we  had 
the  opportunity  to  review  the  study  reported  in  the  Boston  Globe 
that  was  conducted  by  Dr.  Nqjarian  and  Dr.  Colton. 

It  is  becoming  increasingly  apparent  that  there  is  a need  for 
further  study  of  the  possible  association  between  apparently  low- 
level  exposure  to  nuclear  radiation  and  increased  incidence  of  cer- 
tain diseases,  including  leukemia  and  other  cancers.  Last  month  I 
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testified  before  this  committee  about  our  investigation  of  cases  of 
cancer  and  leukemia  among  persons  present  on  August  31,  1957,  at 
the  nuclear  test  in  Nevada  code-named  Smokey.  We  now  have  a 
report  of  similar  illnesses  reported  among  employees  at  shipyards, 
working  with  nuclear  submarines. 

This  Department,  HEW,  has  interest  in  helping  to  determine  if 
these  illnesses  are  in  fact  associated  with  radiation  exposure. 

The  study  by  Drs.  Najarian  and  Colton  was  based  upon  evalua- 
tion of  the  death  certificates  of  1,722  former  shipyard  workers  and 
interviews  with  next  of  kin  of  592  workers  to  determine  if  they  had 
been  exposed  to  radiation.  We  feel  on  the  basis  of  our  preliminary 
examination  that  this  study  was  well  done,  it  does  have  certain 
limitations,  but  these  have  been  recognized  and  acknowledge  by 
the  authors.  A definitive  study  would  require  a complete  followup 
of  the  total  group  of  shipyard  workers  and  better  information  on 
the  exposure  history  as  well  as  the  medical  history  of  workers  who 
have  become  ill  or  have  died.  It  would  be  necessary  to  examine  the 
evidence  carefully  that  indicates  whether  these  workers  had  expe- 
rienced potentially  hazardous  exposures  from  neutrons  or  internal 
doses  from  alpha  or  beta  radiation  contamination. 

It  is  important  to  recognize  that  15  to  20  years  ago  the  environ- 
mental and  medical  monitoring  procedures  and  instrumentation 
were  relatively  unsophisticated.  For  instance,  film  badge  monitor- 
ing of  employee  was,  at  best,  an  indication  of  possible  radiation 
exposure  and  may  not  have  been  an  accurate  indicator  of  total 
body  exposure. 

In  addition  to  reviewing  radiation  monitoring  records,  it  would 
also  be  important  to  examine  the  work  histories  and  personnel  and 
medical  records  of  these  employees.  The  smoking  histories  of  the 
-workers  a.e  also  important  since  there  is  a known  synergistic 
effect  between  radiation  exposure,  smoking  and  the  incidence  of 
lung  cancer.  It  should  be  determined  whether  these  workers  were 
also  exposed  to  other  hazardous  agents,  known  to  produce  similar 
effects  such  as  asbestos  and  benzene.  A thorough  study  would  also 
investigate  the  reproductive  history  of  workers  exposed  to  radi- 
ation. 

Mr.  Rogers.  Well,  let  us  stop  here.  Mr.  Miles,  there  is  no  prob- 
lem with  getting  that  information,  I presume. 

Mr.  Miles.  I do  not  know  about  the  industrial  hygiene  data. 

Mr.  Rogers.  Well,  I mean,  if  you  have  it,  it  would  be  available; 
would  it  not? 

Mr.  Miles.  I think  it  would  be. 

Mr.  Rogers.  Well,  I want  to  know.  You  cannot  tell  us  whether 
that  would  be  available,  or  not? 

Captain  Rivera.  That  would  be  available,  yes,  sir. 

Mr.  Rogers.  All  right.  Thank  you.  You  may  proceed. 

Dr.  Foege.  We  would  also  need  health  information  on  personnel, 
including  outcome  measurements,  such  as,  did  they  have  illness, 
did  they  die,  what  was  the  cause  of  death.  We  would  require 
environmental  monitoring  records,  and  we  would  attempt  to  get 
reproductive  histories  of  employees. 

CDC  is  prepared  to ‘send  a team  of  physicians  and  industrial 
hygienists  to  the  shipyard  to  conduct  an  initial  review  of  records 
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and  determine  what  further  studies  could  and  should  be  undertak- 
en. 

Mr.  Rogers.  Just  a minute.  Now,  you  have  heard  what  would  be 
needed.  Is  there  any  problem  that  the  Navy  sees  with  furnishing 
this  information,  if  you  have  it? 

Mr.  Miles.  No,  sir. 

Mr.  Rogers.  Thank  you,  sir. 

Dr.  Foege.  On  February  24  I wrote  to  the  Secretary  of  the  Navy 
and  the  Secretary  of  the  Department  of  Energy,  requesting  access 
to  the  personnel  and  medical  records  of  the  past  and  present  Ports- 
mouth shipyard  employees  and  assistance  of  their  staff  in  identify- 
ing and  reviewing  the  appropriate  information  and  records.  On  the 
same  date,  the  Secretary  of  the  Navy  informed  Secretary  Califano 
that  the  Navy  has  been  negotiating  with  the  Department  of  Energy 
to  arrange  for  an  independent  study  of  the  Portsmouth  workers. 
Secretary  Claytor  said  that  he  would  provide  CDC  with  the  same 
records  as  are  provided  to  the  agency  selected  by  the  Department 
of  Energy  to  conduct  their  study.  He  also  expressed  concern  about 
possible  duplication  of  effort. 

We  would  share  the  Secretary  of  the  Navy’s  concern  that  a 
coordinated  effort  be  made  to  investigate  the  possible  effects  of 
radiation  exposure  among  the  shipyard  workers.  We  believe  that 
the  following  conditions  should  govern  further  studies.  (1)  The  stud- 
ies must  be  objective,  sound,  and  scientifically  independent;  (2)  if 
needed,  broader  followup  studies  must  be  conducted  with  highest 
priority  and  with  adequate  funding  guaranteed  at  the  beginning; 

(3)  the  scientific  protocols,  prior  to  implementation,  should  reflect  a 
consensus  of  the  best  scientific  judgment  of  the  agencies  involved; 

(4)  independent  and  continuous  scientific  oversight  of  the  studies 
should  be  conducted  as  they  progress;  and  (5)  the  final  interpreta- 
tion of  the  results  should  be  based  on  an  objective  and  comprehen- 
sive analysis  of  the  data. 

In  summary,  we  believe  the  study  by  Dr.  Nqjarian  already  pro- 
vides ample  reason  for  a detailed  evaluation  of  health  and  expo- 
sure history  of  workers  at  Portsmouth. 

No.  2,  as  you  have  heard,  the  Secretary  of  the  Navy  agreed  to 
provide  us  with  records,  and  it  appears  now  that  this  agreement 
does  extend  to  access  to  records  that  would  make  this  a high- 
quality  study. 

We  are  prepared  to  send  .a  team  immediately  to  begin  work  on 
this  project,  and  we  will  recontact  the  Navy  following  the  hearings, 
to  determine  if  we  have  such  clearance. 

Mr.  Chairman,  we  will  be  happy  to  answer  any  questions  either 
you  or  members  of  the  subcommittee  might  have. 

Mr.  Rogers.  In  other  words,  you  still  have  not  been  cleared? 

Dr.  Foege.  I think  from  what  we  have  heard  today,  that  we  do 
have  clearance.  We  will  get  with  the  Department  of  the  Navy 
immediately  following  the  hearings  to  see  if  there  are  other  steps 
that  have  to  be  taken. 

Mr.  Rogers.  Well,  let  us  find  that  out.  Mr.  Miles,  is  there  any 
problem? 

Mr.  Miles.  Mr.  Chairman,  I am  not  in  charge  of  the  Nation’s 
shipyards.  You  missed  the  people  that  could  answer  that  one.  I do 
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not  know  of  any  problem;  I do  not  see  why  there  should  be  any 
problem.  The  Secretary  of  the  Navy  has  written  back  saying  OK. 

Captain  Rivera.  Have  you  received  a letter  requesting  a point  of 
contact?  There  was  a letter  that  went  out  on  Friday  requesting  a 
point  of  contact  with  your  office. 

Dr.  Foege.  Yes;  we  have  given  this  point  <$f  contact  to  the  De- 
partment of  Defense. 

Mr.  Rogers.  All  right;  will  you  advise  the  committee  if  there  is 
any  difficulty? 

Dr.  Foege.  We  will. 

Mr.  Rogers.  Also,  I think  it  is  clear  that  the  implied  restriction 
in  the  Secretary  of  the  Navy’s  letter  does  not  apply.  In  other 
words,  they  have  already  stated  they  would  cooperate  fully  and 
give  all  the  information  that  they  have,  that  vou  ask  for.  That  has 
been  confirmed  in  the  hearing.  If  there  is  difficulty,  the  committee 
would  want  to  know. 

Dr.  Carter? 

Mr.  Carter.  Thank  you,  Mr.  Chairman.  I am  interested  in  a 
statement  on  page  2 of  your  presentation: 

It  is  important  to  recognize  that  15  or  20  years  ago  the  environmental  and 
medical  monitoring  procedures  and  instrumentation  were  relatively  unsophisticat- 
ed. For  instance,  film-badge  monitoring  of  employees  was,  at  best,  an  indication  of 
possible  radiation  exposure,  and  may  not  have  been  an  accurate  indicator  of  total 
body  exposure. 

That  is  15  or  20  years  from  the  present  day.  Of  course,  at  the 
atomic  blast  Smoky,  which  occurred  August  31,  1957,  the  film 
badges  did  not  accurately  record  exposure  to  radiation;  is  that 
correct? 

Dr.  Foege.  The  film  badges  did  not  measure  total  body  radiation; 
that  is  right. 

Mr.  Carter.  So  those  men  may  have  received  much  more  than 
was  actually  registered  on  the  badges.  At  the  same  time  they 
might  have  received  less.  Many  of  them,  at  Smoky,  for  instance, 
did  not  get  total  body  counts,  either. 

Now,  if  CDC  were  to  take  over  the  study  of  the  Portsmouth 
shipyard  workers,  what  resources  would  you  need? 

Dr.  Foege.  We  believe,  Dr.  Carter,  that  a study  such  as  this 
depends  on  how  good  the  records  are.  Our  experience,  when  we  go 
into  industrial  settings,  is  that  it  does  require  a fair  amount  of 
work  to  reconstruct  the  records.  And  to  do  a cohort  study  on 
approximately  20,000  people  could  well  take  2 or  3 years  and 
require  some  place  between  $750,000  and  $1  million  to  complete. 
Earlier,  and  I would  like  to  correct  this  for  the  record,  the  state- 
ment was  made  that  it  would  take  2 or  3 months.  I think  what  was 
intended  by  that  statement  was,  in  2 or  3 months  we  would  know 
what  records  were  available,  and  how  complete  the  study  could  be. 
But  actually  following  20,000  men  would  require  2 to  3 years. 

Mr.  Carter.  Yes,  sir.  Would  NIOSH  be  better  able  to  undertake 
this  task  than  CDC? 

Dr.  Foege.  NIOSH  is  a part  of  CDC,  and  NIOSH  would  have  the 
lead  in  this  because  they  have  the  physicists,  they  have  the  indus- 
trial hygienists;  and  they  would  be  using  epidemiologists  from  the 
remainder  of  CDC  as  required.  I think  the  main  point  here  is  that 
they  are  well  acquainted  with  health  hazard  evaluations.  They  do 
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over  100  a year  in  industrial  settings;  and  throughout  CDC  we  do 
many  cohort  studies.  That  is  really  the  expertise  that  is  required, 
the  ability  to  do  a cohort  study. 

Mr.  Carter.  Do  you  anticipate  any  problems  with  access  to  medi- 
cal records  because  of  the  Privacy  Act? 

Dr.  Foege.  From  what  we  have  heard  today,  I would  not  expect 
problems  with  access  to  records. 

Mr.  Carter.  How  can  the  subcommittee  here  be  helpful? 

Dr.  Foege.  I think  that  we  would  like  an  opportunity  to  report 
back  at  intervals  to  the  subcommittee  on  how  these  studies  are 
progressing. 

Mr.  Carter.  Yes,  sir.  Could  you  review  briefly  the  epidemilologi- 
cal  expertise  of  your  CDC  staff,  and  those  of  NIOSH,  who  you 
expect  would  work  on  this  study? 

Dr.  Foege.  Yes.  We  would  expect  to  use  epidemiologists  who  are 
acquainted  with  health  hazard  evaluations,  and  we  do  over  100  of 
these  mqjor  evaluations  per  year,  as  well  as  epidemiologists  who 
work  on  other  epidemiologic  problems,  and  we  do  over  1,700  such 
investigations  a year.  They  would  be  assisted  by  industrial  hygien- 
ists who  would  look  at  what  is  actually  happening,  what  kind  of 
exposures  are  people  having.  And  they  would  be  assisted  by  physi- 
cists and  others  who  would  help  with  the  technical  data. 

Mr.  Carter.  Thank  you  very  kindly,  Dr.  Foege. 

Mr.  Rogers.  Mr.  Markey? 

Mr.  Markey.  Just  one  question,  Mr.  Chairman. 

The  Navy  indicated  that  the  Department  of  Energy  study  would 
take  8 years  to  finish.  How  long  do  you  think  it  will  take? 

Dr.  Foege.  It  really  depends  on  how  good  the  records  are  and 
how  accessible  they  are.  We  are  basing  our  experience  on  what 
happens  in  industrial  settings.  We  would  expect  that  the  Navy 
records  would  be  as  good  or  better.  So,  our  2-  to  3-year  estimate  is 
based  on  industrial  experience. 

Mr.  Markey.  Do  you  think  it  would  be  possible,  as  Dr.  Rosen 
indicated,  that  you  will  be  able  to  give  us  some  kind  of  advance 
notice,  an  update,  maybe,  within  a 2-  or  3-month  period  after  you 
have  made  an  analysis,  or  a random  sample  of  about  1,000  of  these 
people.  Would  you  be  able  to  get  back  to  us  with  some  kind  of 
v indication,  so  that  we  would  be  able  to  set  public  policy  and  head 
in  a direction  that  would  insure  the  public  safety? 

Dr.  Foege.  I think  we  could  very  easily,  within  2 to  3 months, 
give  you  a statement  on  what  is  possible. 

Mr.  Markey.  Thank  you. 

Mr.  Rogers.  As  I understand  it,  then,  after  looking  at  the  Najar- 
ian  and  the  Colton  study  and  their  conclusions,  you  feel  they  are 
sound  as  far  as  they  go? 

Dr.  Foege.  That  is  right.  As  they  point  out  in  their  paper,  they 
are  doing  a proportional  mortality  study,  which  is  really  looking 
only  at  the  numerators;  it  is  looking  at  people  that  have  died.  It  is 
not  getting  death  rates.  But  as  far  as  it  has  gone  it  is  a good  study. 

They  also  were  not  able  to  get  exposures  for  people,  and  also, 
they  were  not  able  to  indicate  the  different  kinds  of  leukemias  they 
were  seeing.  But  they  recognized  this  in  the  paper,  and  we  think  it 
is  a good  study  as  far  as  it  goes. 
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Mr.  Rogers.  So  that  the  2 to  1,  a rather  startling  figure,  certain- 
ly warrants  speedily  proceeding  with  an  adequate  and  broad-based 
study. 

Dr.  Foege.  We  think  it  does,  yes. 

Mr.  Rogers.  Thank  you  so  much,  we  are  grateful  to  you  for  being 
here. 

Mr.  Carter.  Just  one  other  question. 

Mr.  Rogers.  1 am  sorry,  Dr.  Carter  has  a question. 

Mr.  Carter.  You  said  you  had  a chance  to  review  this  study,  and 
I believe  you  stated  that  there  is  no  differentiation  of  the  types  of 
leukemias;  is  that  correct? 

Dr.  Foege.  That  is  right.  Since  they  obtained  this  information 
from  death  certificates  they  have  not  been  able  to  go  back  and  look 
at  the  kinds  of  leukemias. 

Mr.  Carter.  Of  what  help  would  that  be  to  you? 

Dr.  Foege.  Well,  we  know  that  chronic  lymphocytic  leukemia  has 
not  been  indicated  in  the  past  with  radiation,  and  we  would  want 
to  know  how  many  of  these  cases  were  chronic  lymphocytic  leuke- 
mia. 

Mr.  Carter.  But  that  does  not  rule  out  the  possibility  that  chron- 
ic lymphocytic  leukemia  could  be  caused  by  radiation. 

Dr.  Foege.  That  is  right,  and  we  would  still  have  to  explain  why 
the  increase. 

Mr.  Carter.  On  the  other  hand,  lymphoma  has  been  associated 
with  it;  has  it  not? 

Dr.  Foege.  That  is  correct. 

Mr.  Rogers.  I think  Dr.  Najarian  said  only  one  such  case! 

Dr.  Najarian.  We  did  not  specify  in  the  paper  what  types  of 
leukemias,  but  there  was  only  one  chronic  lymphocytic  in  the 
nuclear  group. 

Mr.  Rogers.  Only  one.  Thank  you  for  your  presence  here  today, 
we  appreciate  it.  And  the  committee  will  be  expecting  you  to  keep 
us  advised  as  you  proceed. 

Dr.  Foege.  Thank  you  very  much. 

Mr.  Rogers.  Thank  you. 

The  last  witness  will  be  Dr.  James  Liverman,  the  Acting  Assist- 
ant Secretary  for  Environment,  U.S.  Department  of  Energy,  accom- 
panied by  Dr.  Walter  Weyzen,  Division  of  Biological  Environmental 
Research,  Manager  of  the  human  health  studies  program  of  the 
Nevada  Operations  Office,  and  Dr.  W.  R.  Albers,  who  is  the  Medi- 
cal Director  of  DOE. 

We  welcome  you  back  to  the  committee,  Dr.  Liverman.  We  will 
be  pleased  to  receive  your  statement  and  it  will  be  made  a part  of 
the  record  in  full.  You  may  proceed. 
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FURTHER  STATEMENT  OF  JAMES  L.  LIVERMAN,  PH.  D.,  ACTING 

ASSISTANT  SECRETARY  FOR  ENVIRONMENT,  DEPARTMENT 

OF  ENERGY,  ACCOMPANIED  BY  WALTER  WEYZEN,  M.D.,  M. 

PH.,  DIVISION  OF  BIOLOGICAL  ENVIRONMENTAL  RESEARCH, 

MANAGER,  HUMAN  HEALTH  STUDIES  PROGRAM,  NEVADA  OP- 
ERATIONS OFFICE;  AND  W.  R.  ALBERS,  M.D.,  CHIEF  OCCUPA- 
TIONAL MEDICINE  BRANCH,  DIVISION  AND  ENVIRONMENTAL 

SAFETY 

Dr.  Liverman.  Thank  you,  sir,  I will  try  to  make  it  as  rapid  as 
possible  to  cut  off  your  long  day. 

Mr.  Chairman,  as  a result  of  my  discussions  with  this  subcom- 
mittee at  a hearing  earlier  this  month  and,  particularly,  your 
request  that  I look,  carefully,  into  the  matter  of  low-level  occupa- 
tional exposures,  I have  reexamined  the  health  and  mortality  pro- 
gram, the  need  for  additional  studies  of  populations  present  at  past 
weapons  tests,  and  the  more  recent  concern  for  health  of  workers 
at  naval  shipyards  involved  in  the  nuclear  propulsion  program, 
which  is  the  specific  subject  under  discussion  today. 

There  are  four  areas  m which  I am  prepared  to  take  immediate 
action.  One  of  these  is  to  expand  the  Department  of  Energy  health 
and  mortality  study  to  ail  DOE  facilities.  Previously  it  has  been 
limited  to  the  Hanford,  Oak  Ridge  and  Mound  Laboratory  sites. 

The  second  is  the  establishment  of  a medical  followup  program 
for  former  employees  exposed  to  5 rem  or  more  in  any  1-year 
period.  We  do  that  for  our  current  employees  continuously. 

The  third  is  initiation  of  studies  of  persons  exposed  at  weapons 
tests  relating  to  Desert  Rock,  jointly  with  the  Department  of  De- 
fense and  the  Veterans’  Administration,  and  to  be  conducted  by 
the  National  Academy  of  Sciences  and  closely  coordinated  with  the 
Center  for  Disease  Control.  I think  you  are  aware  of  those  studies 
already. 

The  fourth  is  the  initiation  of  studies  of  workers  in  the  nuclear 
propulsion  program  at  naval  shipyards,  beginning  with  the  worker 
population  at  the  Portsmouth  Shipyard  and  of  communities  sur- 
rounding the  facilities.  Admiral  Rickover  testified  on  this  subject 
earlier  today. 

The  present  Department  of  Energy  “Health  and  Mortality 
Study”  is  centered  at  Oak  Ridge  Associated  Universities  and  the 
Hanford  Environmental  Health  Foundation  and  focuses  on  present 
and  past  worker  populations  at  the  Hanford  plant,  Washington,  the 
Oak  Ridge  facilities,  Tennessee,  and  the  Mound  Laboratory,  Ohio. 
Recent  results  of  an  epidemiological  study  of  Hanford  workers 
occupationally 'exposed  to  low  levels  of  radiation  appear  to  demon- 
strate adverse  effects  on  the  health  of  workers.  The  number  of 
workers  studied,  thus  far,  is  only  a relatively  small  sample  of  all 
workers  exposed  between  the  mid-1940's  and  now.  These  results,  if 
accepted  at  face  value,  raise  serious  concern  about  the  adequacy  of 
occupational  exposure  standards.  Uncertainties  of  the  validity  of 
the  findings  do  not  permit  an  assessment  of  potential  health  prob- 
lems in  radiation  workers. 

In  fiscal  1978,  $650,000  is  budgeted  for  the  health  and  mortality 
study.  Expanding  and  accelerating  current  efforts  to  obtain  earlier 
analysis  of  Hanford  and  Oak  Ridge  data  which  cost  an  estimated 
additional  $200,000  in  fiscal  year  1978  that  will  have  to  be  repro- 
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Samed  from  other  areas  to  support  this  acceleration.  We  also  are 
oking  at  the  probable  redirection  of  funds  in  fiscal  1979  to  contin- 
ue this  effort.  Additionally,  the  study  would  now  extend  to  all  DOE 
facilities— approximately  40  additional  ones— at  an  estimated  cost 
of  approximately  $200,000  for  initial  planning  and  record  collection  _ 
this  year,  with  a much  larger  expansion  next  year. 

Second,  uncertainties  in  the  quality  of  the  information  on  the 
effects  of  radiation  exposures  at  upper  levels  of  current  occupation- 
al guidelines  do  not  pemit  an  accurate  assessment  of  morbidity  or 
mortality  of  these  populations.  At  present,  only  individuals  receiv- 
ing a whole-body  dose  of  25  rem  or  600  rem  to  an  extremity — are 
entered  into  the  registry  at  Oak  Ridge  Associated  Universities  and 
followed  by  a medical  questionnaire,  with  physical  examinations  if 
indicated  or  requested.  Under  the  proposal  for  a medical  followup 

Erogram,  medical  questionnaires  and  elective  physical  exams  would 
e made  available  to  any  individual  who  receives  more  than  5 rem 
in  any  1 year.  It  is  estimated  that  the  number  of  individuals  in  this 
group  would  be  fewer  than  3,000  people.  In  fiscal  1978,  we  have 
about  $75,000  allocated  for  the  registry.  The  expanded  medical 
followup  program  would  cost  an  estimated  $150,000  in  1978,  and 
possibly  additional  funds  in  fiscal  1979.  These  amounts  can  be 
reprogramed  within  our  current  resources. 

Third,  currently  available  information  regarding  the  persons  ex- 
posed during  the  weapons  test  program  does  not  permit  any  firm 
conclusion  with  regard  to  the  incidence  of  leukemia  in  Smoky 
participants,.  but  is  highly  suggestive.  Two  areas  need  to  be  ad- 
dressed: Is  the  incidence  of  leukemia  in  personnel  connected  with 
Smoky  increased?  This  information  is  expected  to  be  derived  from 
the  study  now  ongoing  at  the  Center  for  Disease  Control.  Are  these 
findings  for  people  present  at  Smoky  unique,  or  are  we  to  expect 
similar  findings  among  participants  of  other  events  at  the  Nevada 
Test  Site  or  the  Pacific  operations?  The  findings  for  Smoky,  if 
taken  at  face  value,  raise  serious  concern  with  regard  to  the  health 
of  participants  of  the  Department  of  Energy  and  of  AEC  contrac- 
tors in  the  weapons  testing,  in  addition  to  those  in  the  military. 

To  determine  as  rapidly  as  possible  if  any  adverse  health  conse- 
quences result  from  participation  at  weapons  tests,  a study  of 
military  participants  will  provide  an  early  indication  of  adverse 
health  effects.  DOE  plans  to  join  the  Department  of  Defense  and 
the  Veterans'  Administration  in  support  of  studies  to  be  conducted 
by  the  followup  agency  of  the  National  Academy  of  Sciences.  The 
Department  of  Defense  has  requested  a study  protocol  from  the 
National  Academy  of  Sciences.  It  is  estimated  that  our  cost  in 
fiscal  1978-will  be  $150,000.  This  study  will  be  conducted  in  parallel 
and  in  close  coordination  with  the  Center  for  Disease  Control. 

The  final  planned  program  is  in  the  area  of  today’s  hearings. 
Since  you  have  asked,  particularly,  about  the  health  and  mortality 
study  of  workers  in  the  naval  shipyards  reactor  programs,  I will  go 
into  some  more  detail  on  the  plans  and  include  a discussion  of  the 
events  which  led  to  the  Department  of  Energy  and  naval  reactors 
program  discussion.  You  have  asked  for  copies  of  the  correspond- 
ence between  the  two  agencies,  and  I would  like  to  submit  these  for  ~ 
the  record  at  this  time,  Mr.  Chairman. 

Mr.  Rogers.  What  is  that,  please? 
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Dr.  Liverman.  You  had  requested  of  us  copies  of  internal  memos, 
as  well  as  correspondence.  This  package  is  complete  except  for  one 
memo  which  we  will  provide. 

Mr.  Rogers.  That  will  be  fine,  thank  you. 

Dr.  Liverman.  On  December  13,  1977,  as  we  have  heard  already, 
officials  of  the  Office  of  Environment  met  with  Division  of  Naval 
Reactors  personnel  at  that  Division’s  request.  The  attendees  were 
Mr.  Miles,  and  Mr.  Kindley,  Division  of  Naval  Reactors;  Dr.  Walter 
Weyzen,  who  is  on  my  right  here,  manager  of  the  human  health 
studies  program  of  the  Division  of  Biomedical  and  Environmental 
Research!  and  on  my  left,  Dr.  Albers,  who  is  the  Chief,  Occupation- 
al Medicine  Branch,  Division  of  Operational  and  Environmental 
Safety;  and  Dr.  Clifford  Patrick,  leader  of  the  demographic  pro- 
gram at  the  Oak  Ridge  National  Laboratory. 

The  principal  purpose  of  the  meeting  was  to  discuss  current 
information  on  the  effects  of  low-level  radiation.  In  the  course  of 
the  discussion,  Mr.  Miles  identified  two  public  concerns  regarding 
nuclear  shipyards— that  there  appears  to  be  an  increased  disease 
incidence  in  populations  that  live  around  the  nuclear  installations, 
and  that  working  in  the  shipyard  could  be  associated  with  in- 
creased morbidity  or  mortality.  My  staff  advised  Mr.  Miles  that 
such  claims  can  only  be  answered  by  collecting  morbidity  and 
mortality  information  on  these  populations  and  thoroughly  evalu- 
ate it. 

As  a result  of  that  meeting,  Dr.  Weyzen  requested  the  Oak  Ridge 
National  Laboratory  to  undertake  the  responsibility  for  initiating  a 
systematic  collection  of  demographic  information  on  populations 
living  around  the  shipyards  involved  in  the  nuclear  propulsion 
program — not  the  workers  themselves,  but  the  people  in  the  coin- 
munities  surrounding  them.  The  data  collection  and  analysis  are  in 
progress;  however,  it  is  too  early  in  the  evaluation  to  reach  even 
preliminary  conclusions  concerning  the  general  health  of  popula- 
tions living  in  the  vicinity  of  these  shipyards.  It  was  also  decided 
that  a review  of  a representative  shipyard  should  be  made,  and 
that  the  personnel  record  system  would  be  inspected  to  assess  the 
potential  for  an  epidemiological  study  of  the  morbidity  and  mortal- 
ity of  the  nuclear  propulsion  program  workers. 

On  December  30,  a letter  from  Admiral  Rickover  to  me  affirmed 
the  request  for  assistance  in  conducting  a study  of  naval  reactor 
shipyard  employees.  He  provided  the  names  of  six  shipyards  used 
in  the  nuclear  propulsion  program  and  recommended  the  Charles- 
ton Naval  Shipyard  for  the  initial  review. 

At  the  direction  of  Dr.  Weyzen,  the  initial  inspection  of  the 
Charleston  Naval  Shipyard  was.  conducted  on  February  14  by  per- 
sonnel from  Oak  Ridge  Associated  Universities,  and  the  Hanford 
Environmental  Health  Foundation.  A significant  portion  of  the 
“walk-through”  consisted  of  a review  of  the  naval  radiological 
health  programs  in  general.  Written  reports  on  the  findings  and 
results  are  in  preparation;  however,  discussions  with  the  reviewers 
indicate  the  encouraging  preliminary  opinion  that  the  work  force 
data  are  adequate,  and  a meaningful  study  will  be  possible. 

On  February  16,  1978,  Dr.  Weyzen  met  with  Mr.  Miles  of  the 
naval  reactors  program  to  discuss  the  Charleston  review.  It  was 
agreed  that  the  Office  of  Environment  would  conduct  an  epidemi- 
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ological  study  of  the  naval  shipyards,  and  Mr.  Miles  identified  the 
Portsmouth  Naval  Shipyard  as  the  preferred  initial  site. 

On  February  23,  1978,  Dr.  Weyzen  and  Mr.  Miles  met  with  Dr.  R. 
Seltser  and  Dr.  Matanoski,  School  of  Hygiene,  Johns  Hopkins  Uni- 
versity, to  obtain  their  advice  on  the  initiation  and  design  of  an 
epidemiological  study  of  the  workers  in  the  nuclear  propulsion 
program  at  the  Portsmouth  Naval  Shipyard.  Since  then,  we  have 
received  a positive  indication  from  the  Johns  Hopkins  University 
that  they  are  interested  in  such  a study  and  will  submit  an  infor- 
mal proposal  for  the  conduct  of  a more  thorough  feasibility  study. 
A walkthrough  of  the  Portsmouth  Naval  Shipyard  has  been  sched- 
uled in  March,  and  the  feasibility  study  will  be  initiated  shortly 
thereafter. 

In  the  meantime — on  the  advice  of  Drs.  Weyzen  and  Matanoski — 
personnel  at  the  Portsmouth  Naval  Shipyard  are  beginning  to 
assemble  work  force  information.  First,  they  are  constructing  a 
roster  of  all  personnel  separated  from  the  shipyard  since  1959,  the 
year  that  the  nuclear  propulsion  program  was  initiated.  Such  a 
roster  is  essential  to  identify  the  deceased  and  determine  their 
cause  of  death. 

For  the  nuclear  propulsion  program  at  naval  shipyards,  the  De- 
partment of  Energy  will  be  conducting  two  separate  studies.  One 
will  be  an  evaluation  by  the  Oak  Ridge  National  Laboratory  of  the 
population  living  near  all  of  the  six  shipyards.  The  second  study 
will  be  an  evaluation  of  the  work  force  of  the  shipyard  to  be 
conducted  by  university-based  researchers  as  a separate  and  inde- 
pendent study.  The  work  force  evaluation  is  just  beginning,  with 
Portsmouth  being  the  initial  site.  The  estimated  cost  of  the  Ports- 
mouth study  is  $150,000  annually.  Drs.  Weyzen  and  Albers  are 
both  with  me  today  if  you  wish  to  have  more  details  concerning  the 
naval  reactors  program  study. 

Mr.  Chairman,  I would  like  to  add  one  additional  point  or  two 
about  discussions  that  I had  today  with  Dr.  Handler,  President  of 
the  National  Academy  of  Sciences.  I have  requested  that  he  put 
together,  as  rapidly  as  possible,  a committee  to  look  at  all  of  the 
low-level  radiation  studies  which  are  going  on  in  my  programs. 

He  discussed  with  me  the  possibility  of  using  the  BEIR  Commit- 
tee (Biological  Effects  of  Ionizing  Radiation).  Dr.  Ted  Radford,  as 
you  know,  testified  about  the  committee’s  study  the  other  day.  We 
looked  at  the  list  of  people  on  the  committee  and  felt  that  the 
group  might  have  to  be  enlarged  a little  bit  to  include  more  epide- 
miological expertise.  Perhaps  that  will  be  the  committee  that  he 
will  use  to  review  the  DOE  program  in  the  effects  of  low-level 
radiation. 

In  addition,  I called  the  president  of  the  board  of  the  Oak  Ridge 
Associated  Universities— which  is  under  the  auspices  of  45  univer- 
sities in  the  Southeast— and  had  a long  discussion  with  him  about 
the  need  to  expand  the  size  of  his  overview  committee  in  the 
biomedical  area  to  observe  as  closely  as  possible  those  studies  that 
are  going  on  in  the  Oak  Ridge  Associated  Universities,  and  the 
ones  at  Hanford,  being  carried  out  by  the  Hanford  Environmental 
Health  Foundation. 

He  assured  me  that  he  felt  the  idea  was  a very  important  one, 
and  that  he  would  take  up  with  the  board  at  their  next  meeting, 
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the  addition  of  a number  of  people  with  epidemiological,  medical, 
and  statistical  expertise  to  that  overview  committee.  This  advisory 
committee  reports  directly  to  the  board.  He  will  be  back  to  me  to 
discuss  the  judgments  of  the  board  on  that;  but  he  could  see  no 
reason  why  that  should  not  be  done. 

One  additional  point,  and  then  I will  finish  my  statement.  About 
4 years  ago  I came  up  with  the  thought— and  I now  regret  that  I 
did  not  at  that  time  insist  on  carrying  it  out— of  looking  at  popula- 
tions around  each  of  our  sites  and  pulling  together  the  health 
statistics  from  the  Bureau  of  Health  Statistics;  the  demographic 
information;  the  business  and  economic  information  and  take  a 
look  and  ask  the  question:  Is  there  any  reason  to  suspect  that  the 
presence  of  our  sites  has  led  to  any  kind  of  an  increase  in  the 
- incidence  of  disease  of  any  particular  type?  And  if  there  is  an 
increase,  take  steps  to  determine  if  there  is  any  relation  between 
that  and  radiation. 

Those  studies  will  be  expanded  in  the  very  near  future  to  allow 
us,  then,  to  look  not  only  at  our  employees,  to  see  if  there  is  any 
indication  of  any  kind  which  should  lead  us  to  believe  that  the 
presence  of  our  plants— and  particularly  the  radiation  aspects  of 
it— have  contributed  in  any  way  to  any  increased  incidence  of 
disease. 

Thank  you,  Mr.  Chairman,  for  the  opportunity  to  present  this 
statement. 

Mr.  Rogers.  Thank  you,  Dr.  Liverman.  I think  the  committee  is 
pleased  to  see  you  expanding  the  health  and  mortality  study  to  all 
of  the  DOE  facilities.  There  are  some  40  such  facilities? 

Dr.  Liverman.  Yes,  in  addition  to  Hanford  and  Oak  Ridge. 

Mr.  Rogers.  And  this  establishment  of  a medical  followup  pro- 
gram for  individuals  exposed  to  5 rem  or  more,  and  the  initiation 
of  studies  through  the  National  Academy  of  Sciences  in  coopera- 
tion with  the  other  departments.  And  then,  the  initiation  of  studies 
of  workers  in  nuclear  propulsion. 

Now,  you  say  the  people  that  will  do  that  are  at  Johns  Hopkins? 

Dr.  Liverman.  We  have  not  made  a decision  about  that.  I think 
Dr.  Weyzen  could  address  that  question.  We  have  had  discussions 
with  them.  They  have  an  outstanding  department  of  epidemiology. 
When  we  get  their  proposal  we  will  have  a much  better  idea. 

Mr.  Rogers.  Let  me  just  ask  a question  or  two,  and  then  I will 
conclude  and  come  back  later. 

You  met  first  with  Mr.  Miles  on  the  Portsmouth  matter? 

Dr.  Weyzen.  No,  sir.  The  first  meeting  on  December  13,  1977,  did 
not  concern  the  Portsmouth  matter. 

Mr.  Rogers.  And  what  did  he  indicate  to  you?  He  said  there 
appeared  to  be  an  increased  incidence  of  disease  in  populations 
that  live  around  the  nuclear  installations? 

Dr.  Weyzen.  There  are  two  parts  to  it,  sir.  One  was  his  concern 
about  workers  and  the  findings  in  the  final  report  of  the  Universi- 
ty of  Pittsburgh  by  Dr.  Mancuso.  And  the  second  part  referred  to 
the  fact  that  the  community — as  indicated  by  telephone  calls  or 
whatever— was  concerned  that  either  living  around  naval  shipyard 
facilities  or  working  at  naval  shipyard  facilities  was  unhealthy. 
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Mr.  Rogers.  How  did  he  say  that  had  been  determined,  this 
concern  about  living  around  the  installation.  How  had  that  been 
exhibited  to  him? 

Dr.  Weyzen.  I presume  by  inquiries  that  came  from  people  out- 
side to  the  shipyards. 

Mr.  Rogers.  Did  he  say  anything,  had  they  made  a study  of  it? 

Dr.  Weyzen.  Not  that  I know  of,  sir. 

Mr.  Rogers.  Had  he  been  advised  by  the  shipyard  commanders, 
or  what  did  he  say? 

Dr.  Weyzen.  I do  not  think  he  said  that,  I do  not  recall. 

Mr.  Rogers.  Did  you  make  any  memoranda  of  your  meeting? 

Dr.  Weyzen.  Yes,  sir,  there  is  a memorandum  that  is  in  the 
hands  of  the  committee. 

Mr.  Rogers.  Did  you  give  a copy  of  that  to  Mr.  Miles? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Have  you  had  any  other  correspondence,  or  ex- 
change of  memoranda  with  Mr.  Miles? 

Dr.  Weyzen.  Yes,  sir;  that  is  all  in  your  hands. 

Mr.  Rogers.  You  met  with  him  two  times  since  the  first  meet- 
ing? 

Dr.  Weyzen.  Yes,  sir,  at  least  two  times. 

Mr.  Rogers.  Any  other  times? 

Dr.  Weyzen.  I would  have  to  consult  my  notebook,  sir. 

Mr.  Rogers.  Would  you  do  that  and  let  us  know? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Did  you  draw  up  any  memoranda  of  any  of  those 
meetings? 

Dr.  Weyzen.  No,  sir,  these  would  be  notes  in  my  notebook. 

Mr.  Rogers.  Just  notes? 

Dr.  Weyzen.  All  memos  that  were  written  in  this  connection  are 
in  the  hands  of  the  committee. 

'Mr.  Rogers.  Were  any  furnished  to  Mr.  Miles? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Copies  were  given  to  Mr.  Miles? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  You  agreed  that  the  Department  of  Energy  would 
pay  for  the  study? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Is  that  normal? 

Dr.  Weyzen.  I did  contact  Dr.  Liverman  and  informed  him  of  the 


fact  that  I had  committed  him  to  this  funding. 

Mr.  Rogers.  Is  that  a judgment  that  you  usually  reserve,  Dr. 
Liverman,  or  not? 


Dr.  Liverman.  May  I explain  to  the  committee  that  within  the 

Br,  the  Assistant  Secretary  for  Environment,  and  before  that 
, has  responsibility  for  supporting  all  technology  groups.  You 
heard  the  discussion  of  whether  the  admiral  is  Navy  or  DOE.  The 
naval  reactors  program  is  clearly  a program  of  the  Department  of 
Energy,  and,  as  such,  the  Assistant  Secretary  for  Environment 
assists  the  Assistant  Secretary  for  Energy  Technology,  in  whatever 
ways  are  requested.  This  is,  clearly,  one  of  those  things. 

The  answer  to  your  question  is  yes.  It  is  the  normal  procedure 
for  us  to  take  on  this  responsibility.  As  to  the  question  of  total 
funding,  that  is  an  issue  that  will  be  resolved  as  the  program 
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continues.  Clearly,  they  are  going  to  pay  for  putting  their  records 
in  shape. 

We  would,  clearly,  I believe,  support  a university  to  do  the  ana- 
lysis that  needs  to  be  done. 

Mr.  Rogers.  Did  you  discuss  with  Mr.  Miles  who  might  do  the 
study? 

Dr.  Weyzen.  Yes,  sir,  we  discussed  the  possibility  of  several 
different  universities. 

Mr.  Rogers.  Whom  did  you  discuss  with  him? 

Dr.  Weyzen.  Harvard  School  of  Public  Health  and  Johns  Hop- 
kins University. 

Mr.  Rogers.  Johns  Hopkins? 

Dr.  Weyzen.  Johns  Hopkins,  yes. 

Mr.  Rogers.  Not  Oak  Ridge  Associated  Universities. 

Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  Nor  the  Hanford  Environmental  Health  Founda- 
tion. 

Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  You  simply  used  them  for  preliminary  surveys? 

Dr.  Weyzen.  That  is  correct. 

Mr.  Rogers.  Has  the  Hanford  Environmental  Health  Foundation 
done  similar  surveys  before? 

Dr.  Weyzen.  Yes,  sir,  that  is  their  daily  job. 

Mr.  Rogers.  Where? 

Dr.  Weyzen.  At  the  Hanford  plant.  The  Hanford  Environmental 
Health  Foundation  is  responsible  for  the  industrial  hygiene  and 
occupational  medicine  in  the  large  plant. 

Mr.  Rogers.  Yes.  Have  they  done  surveys  before? 

Dr.  Weyzen.  I have  used  Dr.  Breitenstein  and  Dr.  Reinert  on 
surveys  before. 

Mr.  Rogers.  Would  you  give  us  a record  as  to  when  they  were 
used,  and  what  amounts  of  money  were  paid  for  those? 

Dr.  Weyzen.  Yes,  sir.  Sir,  there  is  no  money  paid  for  this. 

[The  following  information  was  received  for  the  record:] 

Dr.  Breitenstein  visited  Lawrence  Livermore  Laboratory  in  December  1977  to 
conduct  an  evaluation  of  the  health  and  safety  risks  at  the  Laboratory.  Dr.  Breiten- 
stein also  served  as  a consultant  in  such  matters  as  treatment  of  internal  deposi- 
tions of  radionuclides  and  to  review  the  adequacy  of  emergency  medical  care  in 
industrial  radiation  accidents.  In  addition,  Dr.  Breitenstein  is  scheduled  to  partici- 
pate in  a proposed  walk-through  of  a gasification  plant  in  Yugoslavia  in  the  very 
near  future. 

Mr.  Rogers.  They  are  working  for  you? 

Dr.  Weyzen.  We  asked  them  to  do  it,  and  the  cost  for  such  a 
survey  comes  out  of  the  laboratory  budget.  We  do  not  provide  extra 
money  for  that. 

Mr.  Rogers.  They  do  any  surveys  you  ask  them? 

Dr.  Weyzen.  If  I need  advice  on  industrial  hygiene  or  industrial 
medicine,  for  instance,  I can  ask  him  or  anybody  else  to  do  that  for 
me,  yes. 

Mr.  Rogers.  Well,  are  they  on  your  payroll,  the  Hanford  Envi- 
ronmental Health  Foundation? 

Dr.  Liverman.  Let  me  explain  again.  The  Hanford  Environmen- 
tal Health  Foundation  is  a not-for-profit  organization  chartered  in 
Richland,  Wash.  Since  July  1965,  it  has  been  contracted  by  the 
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Federal  Government  to  perform  industrial  medical  services  in  sup- 
port of  the  Hanford  site.  There  is  the  Battelle — Pacific  Northwest 
Laboratory  and  a number  of  other  contractors  on  that  site. 

The  Hanford  Environmental  Health  Foundation  has  all  the 
medical  records  on  the  personnel  on  that  site,  and  it  is  staffed  by 
physicians  and  other  occupational  health  and  environmental  spe- 
cialists. 

I think  the  answer  to  your  question  is  that  we  call  upon  them 
periodically  for  advice.  But  if  we  request  them  to  undertake  some 
major  survey  which  costs  a sizable  amount,  we  clearly  would  have 
to  pay  for  that. 

Mr.  Rogers.  Are  they  on  your  payroll  currently?  Are  they  under 
contract  to  you? 

Dr.  Weyzen.  Yes. 

Mr.  Rogers.  All  right. 

Dr.  Weyzen.  In  the  Hanford  Environmental  Health  Foundation 
there  are  two  programs  supported  by  the  Division  of  Biomedical 
and  Environmental  Research,  with  which  I am  familiar.  One  is  the 
management  responsibility  for  the  transuranium  registry;  and  the 
other  one  is  the  data  collection  effort  for  the  Hanford  Health  and 
Mortality  Study. 

Mr.  Rogers.  This  is  the  responsibility  of  the  Hanford  Environ- 
mental Health  Foundation? 

Dr.  Weyzen.  These  are  two  BEIR  projects  which  I know  they  are 
responsible  for. 

Mr.  Rogers.  And  you  pay  them  for  that. 

Dr.  Weyzen.  We  pay  them  for  that,  yes. 

Mr.  Rogers.  By  contract? 

Dr.  Weyzen.  By  contract. 

Mr.  Rogers:  And  what  is  the  contract,  the  amount? 

Dr.  Weyzen.  The  figures  are  in  the  hands  of  the  committee.  I 
believe  it  is  $135,000  for  the  health  and  mortality  study  and 
$240,000  for  the  transuranium  registry  in  fiscal  year  1978. 

Mr.  Rogers.  Now,  you  used  them  to  make  an  onsite  inspection  of 
the  Charleston  Naval  Shipyard? 

Dr.  Weyzen.  That  is  correct. 

Mr.  Rogers.  Have  you  used  them  before,  to  do  that? 

Dr.  Weyzen.  I have  used  Dr.  Breitenstein  several  times,  not  for 
shipyards,  but  for  laboratories  and  for  reviews;  yes,  sir. 

Mr.  Rogers.  Was  he  paid  separately  for  that? 

Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  Did  you  pay  his  expenses  down? 

Dr.  Weyzen.  No,  no;  that  comes  out  of  their  budget. 

Mr.  Rogers.  So,  they  respond  directly  to  any  request  you  have. 

Dr.  Weyzen.  That  is  correct. 

Mr.  Rogers.  For  the  $200,000. 

Dr.  Weyzen.  Within  the  terms  of  the  contract,  there  is  an  agree- 
ment, that  when  I need  advice  or  consultation,  which  it  is  particu- 
larly qualified  to  perform,  they  can  do  it. 

Mr.  Rogers.  Even  with  a survey. 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  And  their  findings  and  results  are  what? 

Dr.  Weyzen.  I received  their  findings  and  results  yesterday,  and 
I have  copies  for  the  committee. 
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Mr.  Rogers.  Would  you  furnish  those  to  the  committee? 

Dr.  Weyzen.  You  want  me  to  summarize  their  findings? 

Mr.  Rogers.  Yes;  if  you  would. 

Dr.  Weyzen.  There  are  three  general  areas  they  reviewed.  One  is 
industrial  hygiene;  second  is  the  quality  of  the  radiological  protec- 
tion program  at  Charleston,  specifically,  and  at  naval  shipyards  in 
generalj  and  the  third  is  the  quality  of  the  records  as  related  to  the 
possibility  of  doing  a study  of  the  workers  of  the  shipyards. 

Mr.  Rogers.  Did  they  think  there  was  a problem? 

Dr.  Weyzen.  They  indicate  that  there  does  not  appear  to  be  a 
problem  with  regard  to  the  quality  of  the  records  for  doing  a study. 

Mr.  Rogers.  And  that  is  mainly  what  they  looked  at. 

Dr.  Weyzen.  That  was  one  of  the  important  points. 

Mr.  Rogers.  What  else  did  they  look  at? 

Dr.  Weyzen.  They  looked  at  industrial  hygiene,  and  there  were 
some  critical  comments  by  Dr.  Reinert  on  some  aspects.  - 

Mr.  Rogers.  What  was  he  critical  of? 

Dr.  Weyzen.  I will  have  to  look  it  up,  sir. 

He  said  there  was  a distinct  lack  of  records  of  industrial  hygiene 
surveys  performed  before  1968.  This  is  an  important  point  because 
if  you  plan  to  study  the  population,  it  means  that  before  1968  you 
will  not  have  adequate  data  to  do  a comparison  of  radiation  expo- 
sure risks  versus  risk  from  other  exposures.  He  also  refers  to  the 
fact  that  they  had  a file  cleanout,  and  that  other  data  may  be  lost. 

He  mentioned  that  those  records  are  not  as  easily  retrievable  as, 
for  instance,  radiation  records,  indicating  there  may  be  consider- 
able time  lost  in  trying  to  link  the  records.  Prior  to  1968  the 
records  might  be  dimciut  to  find,  but,  fortunately,  the  industrial 
hygienist  who  did  the  studies  at  that  time  is  still  employed  by  the 
Navy. 

Another  problem  he  refers  to  is  that,  in  general,  these  records 
are  general  surveys  and  may  lack  the  detail  you  need  to  link  an 
exposure,  for  instance,  to  benzene,  to  a particular  man. 

Mr.  Rogers.  So,  what  he  is  saying  is  that  they  have  not  kept 
very  good  records  at  Charleston. 

Dr.  Weyzen.  With  regard  to  the  industrial  toxicants,  yes,  sir; 
that  is  what  it  indicates. 

Mr.  Rogers.  What  about  radiation  records? 

Dr.  Weyzen.  According  to  all  the  comments,  they  are  considered 
to  be  superb. 

Mr.  Rogers.  They  are  all  right. 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Why  did  they  go  to  Charleston,  rather  than  Ports- 
mouth? 

Dr.  Weyzen.  I cannot  answer  that  question.  The  decision  was 
made  by  the  Navy  that  Charleston  be  selected  for  the  initial 
walkthrough. 

Mr.  Rogers.  And  then,  when  it  was  decided  that  you  do  the 
study  at  Portsmouth  rather  than  Charleston,  when  was  that  deci- 
sion made? 

Dr.  Weyzen.  Very  recently;  February  16, 1 believe. 

Mr.  Rogers.  How  did  you  determine  to  change  from  Charleston 
to  Portsmouth? 

Dr.  Weyzen.  I did  not  determine  to  change  at  all. 
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Mr.  Rogers.  Who  decided? 

Dr.  Weyzen.  The  initial  suggestion  for  a walkthrough  at  Charles- 
ton was  made  by  Admiral  Rickover;  and  I followed  his  suggestion. 

Mr.  Rogers.  Now,  what  about  changing  to  Portsmouth,  who 
made  that  judgment? 

Dr.  Weyzen.  That  judgment  to  conduct  a study  at  Portsmouth 
was  made  in  the  discussion  between  Mr.  Miles  and  myself. 

Mr.  Rogers.  What  brought  that  about? 

Dr.  Weyzen.  Because  of  the  concern  that  had  arisen  around 
Portsmouth  because  of  the  newspaper  article. 

Mr.  Rogers.  Were  there  any  memorandums  of  that? 

Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  Did  you  see  any  of  the  articles? 

Dr.  Weyzen.  I saw  the  article  in  the  Boston  Globe,  yes. 

Mr.  Rogers.  Was  it  brought  by  Mr.  Miles  to  you? 

Dr.  Weyzen.  Yes;  it  was. 

Mr.  Rogers.  Did  he  bring  any  other  material? 

Dr.  Weyzen.  No,  sir,  except  later  on  I received  a copy  of  what  I 
believe  was  a press  release,  that  you  have. 

Mr.  Rogers.  You  did  see  that. 

Dr.  Weyzen.  I saw  that. 

Mr.  Rogers.  How  did  you  get  that? 

Dr.  Weyzen.  I received  that  from  Mr.  Miles. 

Mr.  Rogers.  Have  you  had  further  discussions  with  Mr.  Miles? 

Dr.  Weyzen.  We  have  had  a number  of  telephone  discussions, 
yes. 

Mr.  Rogers.  About  what? 

Dr.  Weyzen.  About  Portsmouth  Naval  Shipyard. 

Mr.  Rogers.  Excuse  me. 

Dr.  Weyzen.  About  Portsmouth  Naval  Shipyard. 

Mr.  Rogers.  To  what  degree,  and  what  line  of  conversation? 

Dr.  Weyzen.  I remember  one  conversation  on  planning  to  go  to 
Johns  Hopkins  to  talk  about  what  we  would  need  in  terms  of 
records  to  do  a study;  a variety  of  subjects.  I may  be  able  to  find 
them  in  my  telephone  log. 

Mr.  Rogers.  What  happened  in  the  meeting  of  February  23?  On 
Februanr  16,  Mr.  Miles  brought  the  article  from  the  Boston  Globe 
and  told  you  to  switch  the  study  from  Charleston  to  Portsmouth. 
Then,  on  February  23,  what  happened? 

As  I understand  it,  Mr.  Miles  was  present  with  you  and  the 
people  from  Johns  Hopkins  University. 

Dr.  Weyzen.  Mr.  Miles  and  I met  with  the  people  at  Johns 
Hopkins  University  and  Mr.  Miles  briefed  them  on  the  radiological 
control  program.  He  told  them  about  the  story  in  the  Boston  Globe. 
We  discussed  what  one  would  need  to  do  a study;  whether  those 
files  and  records  were  present;  the  type  of  work  that  would  be 
needed  to  link  the  records,  et  cetera.  The  decision  to  do  a study  at 
Portsmouth  was  made  on  the  16th,  3 days  before  the  newspaper 
article. 

Mr.  Rogers.  Have  you  had  the  Oak  Ridge  Associated  Universi- 
ties, or  the  Hanford  Environmental  Health  Foundation  do  a survey 
of  Portsmouth? 

Dr.  Weyzen.  No. 

Mr.  Rogers.  Have  you  had  anybody  do  that? 
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Dr.  Weyzen.  No,  sir. 

Mr.  Rogers.  Do  you  plan  to  have  them  do  it? 

Dr.  Weyzen.  One  is  planned.  It  is  difficult  to  get  the  Johns 
Hopkins  people  together  on  the  same  date  because  of  their  teach- 
ing obligations.  But  there  is  one  planned  for  March  17,  I believe. 

Mr.  Rogers.  And  when  did  .you  get  the  report  on  the  Charleston 
survey,  did  you  say  today? 

Dr.  Weyzen.  It  came  in  yesterday. 

Mr.  Rogers.  Was  that  furnished  also  to  Mr.  Miles? 

Dr.  Weyzen.  No,  sir;  Mr.  Miles  has  not  seen  that. 

Mr.  Rogers.  Did  Mr.  Miles  make  any  suggestions  as  to  the 
initiation  and  design  of  an  epidemiological  study? 

Dr.  Weyzen.  Mr.  Miles  has  expressed  repeatedly  that  he  thinks 
it  is  an  urgent  matter.  He  has  not  at  any  time  discussed  or  made 
remarks  about  the  design  of  the  study. 

Mr.  Rogers.  I see  he  was  present  when  you  discussed  that 
matter  with  the  Johns  Hopkins  people. 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Why  was  it  necessary  for  him  to  be  present  if  it  was 
turned  over  to  the  Department  of  Energy,  and  he  said  he  met  with 
you  and  had  one  letter,  and  that  was  all  the  correspondence? 

Dr.  Weyzen.  Sir,  I have  never  been  to  a shipyard.  Since  he 
knows  a shipyard  inside  out,  he  can  present  the  Johns  Hopkins 
people  with  information  they  needed. 

Mr.  Rogers.  That  is  why  I wondered  why  you  came  to  the 
Department  of  Energy.  You  have  to  be  present  when  contracting 
with  all  the  information.  Well,  I won’t  pursue  that  with  you  at  this 
time.  Dr.  Carter. 

Mr.  Carter.  Thank  you,  Mr.  Chairman. 

Did  you  state  that  Mr.  Miles  had  a concern  that  there  was 
increased  disease  in  populations  around  the  nuclear  installation?  Is 
that  not  true? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Carter.  And  what  was  the  basis  for  that  concern? 

Dr.  Weyzen.  To  the  best  of  my  recollection,  sir,  this  was  based  on 
indications  of  concern  from  telephone  calls  to  the  shipyard. 

Mr.  Carter.  Do  you  plan  to  conduct  a study  of  tne  population 
that  surrounds  the  naval  base? 

Dr.  Weyzen.  Yes,  sir.  Oak  Ridge  National  Laboratory,  through 
the  demography  staff,  has  been  conducting  a study  of  the  Oak 
Ridge  area  for  the  last  4 or  5 years. 

Mr.  Carter.  What  have  their  findings  been? 

Dr.  Weyzen.  No  significant  findings  on  adverse  health  effects, 
infant  mortality,  congenital  malformations,  or  overall  incidence  of 
cancer. 

Mr.  Carter.  Nothing  like  the  returns  from  Pittsburgh? 

Dr.  Weyzen.  No,  sir. 

Mr.  Carter.  Have  they  found  the  effects  of  atomic  fallout  from 
the  United  States  to  be  associated  with  any  increased  numbers  of 
miscarriages,  genetic  malformations,  and  so  on? 

Dr.  Weyzen.  That  study  is  referred  to  and  discussed  in  Dr. 
Patrick’s  papers. 

Mr.  Carter.  This  may  be  the  conclusion  of  one  study,  but  over 
the  years,  we  learn  that  we  cannot  rely  on  a single  study. 
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Dr.  Liverman.  That  is  correct,  yes. 

Mr.  Carter.  Now,  with  respect  to  the  studies  that  you  are  pro- 
posing to  do  on  the  workers,  how  long  ./ill  they  be  followed,  15,  20, 
or  25  years? 

Dr.  Liverman.  You  are  thinking  about  the  medical  followup 
studies  I just  referred  to  earlier? 

Mr.  Carter.  Yes,  sir. 

Dr.  Liverman.  Until  the  workers  are  dead. 

Mr.  Carter.  Until  they  are  dead? 

Dr.  Liverman.  Yes. 

Mr.  Carter.  Why  did  you  decide  to  pick  5 rem  and  above  as 
cutoff  level? 

Dr.  Liverman.  Five  rem  is  not  for  just  following  the  people.  The 
5 rem  group  will  be  looked  at  in  the  medical  examination  followup 
as  opposed  to  those  in  the  epidemiological  study.  We  believe  that 
those  over  the  5 rem  exposure  in  a given  year,  and  perhaps  they 
might  have  exposures  3 or  4 years  above  the  occupational  level, 
hopefully  not.  The  people  in  that  group  are  more  likely  to  show 
effects  that  could  be  detectable  in  a medical  examination.  Those 
that  are  below  that  level  will  be  followed  only  if  they  have  com- 
plaints of  some  kind.  If  it  appears  that  they  have,  then  a medical 
examination  of  all  the  individuals  will  be  important. 

Mr.  Carter.  Yes,  sir.  In  fact,  Dr.  Radford  proposed  that  it  be 
lowered  to  one-tenth  of  that,  is  that  not  correct? 

Dr.  Liverman.  Dr.  Radford? 

Mr.  Carter.  Yes,  sir. 

Dr.  Liverman.  Yes,  that  was,  I believe,  in  his  testimony. 

Mr.  Carter.  All  right,  sir.  Why  have  the  film  badges  which  were 
used  15  or  20  years  ago  meant  virtually  nothing  in  terms  of  their 
ability  to  record  accurately  radiation  exposure? 

Dr.  Liverman.  What  did  they  mean? 

Mr.  Carter.  Yes,  sir,  have  they  shown  anything  or  not? 

Dr.  Liverman.  Well,  obviously,  I think  you  know  the  answer;  the 
film  badges  are  not  as  sensitive  as  the  thermoluminescent  dosim- 
eters that  the  admiral  talked  about.  They  do  provide  an  indication 
to  give  you  an  estimate  of  the  whole-body  dose. 

Mr.  Carter.  An  estimate  or  a guesstimate?  We  just  have  heard 
testimony  to  the  effect  that  for  15  years  or  more  ago  they  were  of 
virtually  no  use.  I believe  you  heard  that  testimony,  Doctor. 

Dr.  Liverman.  Yes,  sir.  Lbelieve  what  the  man  was  referring  to 
was  that  if  he  had  a dosimeter  on  his  pocket  with  a cardboard 
cover  on  it  and  he  sweated  on  it,  it  might  not  give  the  correct  dose. 

Mr.  Carter.  That  wasn’t  the  gentleman  from  CDC? 

Dr.  Liverman.  I was  not  in  the  room  when  Dr.  Foege  testified. 

Mr.  Carter.  Dr.  Foege  raised  the  issue;  that’s  why  I asked  the 
question.  \ 

Dr.  Liverman.  We  would  utilize 

Mr.  Carter.  This  would  mean,  my  friend,  that  the  film  badges 
used  at  Smoky  were  no  good,  according  to  Dr.  Foege's  testimony,  or 
at  least  of  very  doubtful  assistance  in  recording  radiation  exposure. 

Dr.  Liverman.  DOE  and  everybody  else  throughout  the  world, 
for  a long  time,  used  the  film  badge  dosimeter  because  that  was  the 
only  dosimeter  that  was  available  at  that  time. 

Mr.  Carter.  Yes,  sir. 
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Dr.  Liverman.  To  measure  it  accurately. 

Mr.  Carter.  The  film  dosimeter  was  unreliable  as  an  indicator  of 
radiation  exposure. 

Dr.  Liverman.  Well,  certainly  not  totally  accurate. 

Mr.  Carter.  Actually,  we  have  learned  a good  deal  more  about 
the  types  of  exposure. 

Dr.  Liverman.  Yes;  there  is  evidence  one  must  change  one’s 
mind. 

Mr.  Carter.  There  has  been  a gradual  evolution  of  things,  from 
uncontrolled  use  of  the  bomb  until  we  learned  more  and  more 
about  it.  As  we  have  learned  more,  the  testing  was  moved  further 
and  further  underground,  and  more  constraints  have  been  place 
upon  it. 

Dr.  Liverman.  As  we  develop  better  instrumentation,  obviously, 
we  can  be  more  sensitive  in  our  measurement.  I think  that  is  an 
important  consideration,  too. 

Mr.  Carter.  Certainly.  What  is  the  level  at  which  radiation 
would  be  dangerous?  Or,  what  is  the  safe  level? 

Dr.  Liverman.  I think  we  have  heard  it  said  here  before,  and  I 
would  have,  to  agree,  I am  not  sure  that  there  is  a safe  level. 

Mr.  Carter.  Thank  you,  sir. 

Mr.  Rogers.  Mr.  Miles,  would  you  mind  joining  us  at  the  table?  I 
have  a question  or  two  I think  need  to  be  asked.  I would  appreciate 
it  if  you  would.  Dr.  Weyzen,  did  you  make  available  a copy  of  the 
report  of  your  meeting  with  your  staff  of  the  Division  of  Naval 
Reactors  71-77  to  Mr.  Miles? 

Dr.  Weyzen.  Yes,  sir. 

Mr.  Rogers.  Pardon? 

Dr.  Weyzen.  I sent  it  to  Mr.  Miles,  yes,  sir. 

Mr.  Miles.  Yes;  I have  seen  it. 

Mr.  Rogers.  Do  you  have  a copy  of  that  in  your  files,  Mr.  Miles'? 

Mr.  Miles.  I think  I do,  yes,  sir. 

Mr.  Rogers.  Did  you  furnish  that  to  the  committee? 

Mr.  Miles.  I will  have  to  check.  Apparently  there  is  a disconnect 
on  what  you  did  get  provided,  so  maybe  thatTs  the  reason  you  have 
been  pushing  those  questions.  I did  not  see  myself  what  was 
handed  to  the  committee.  Other  people  took  care  of  that  from  other 
offices,  so  1 am  not  sure  what  they  gave  you  now.  I will  go  back 
and  check. 

Mr.  Rogers.  How  could  they  handle  that  without  your  being  the 
focal  point?  You  are  the  ones  who  give  the  orders,  you  answer  the 
phone,  you  get  the  oral  instructions,  you  get  the  memorandum.  But 
you  are  not  aware  of  what  they  were  furnishing? 

Mr.  Miles.  They  furnished  a large  bulk  of  information  of  ques- 
tions and  answers  and  newspaper  articles. 

Mr.  Rogers.  No;  I am  talking  about  the  committee’s  request. 

Mr.  Miles.  Yes,  sir.  Another  office  has  that.  I have  not  seen  the 
committee’s  request,  even.  I personally  have  not  seen  it.  Other 
people  put  that  together. 

Mr.  Rogers.  Were  you  advised  of  it? 

Mr.  Miles.  Yes. 

Mr.  Rogers.  Did  you  look  at  any  of  the  material? 

Mr.  Miles.  No. 
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Mr.  Rogers.  You  haven’t  seen  any  of  the  material  that  was  given 
to  the  committee? 

Mr.  Miles.  No. 

Mr.  Rogers.  Who  gathered  the  materials? 

Mr.  Miles.  I am  not  positive. 

Mr.  Rogers.  Do  you  have  any  idea? 

Mr.  Miles.  Yes;  I think. 

Mr.  Rogers.  Who  did?- 

Mr.  Miles.  Mr.  Wegner  gathered  it. 

Mr.  Rogers.  Mr.  Who? 

Mr.  Miles.  Wegner,  Deputy  Director. 

Mr.  Rogers.  Deputy  Director  of? 

Mr.  Miles.  Of  Naval  Reactors. 

Mr.  Rogers.  Of  Naval  Reactors.  I thought  your  earlier  testimony 
was  that  we  had  it  all. 

Mr.  Miles.  I will  doublecheck,  sir. 

Mr.  Rogers.  I believe  that  was  your  testimony  before,  was  it  not? 

Mr.  Miles.  I thought  you  had  it  all,  yes,  sir.  You  have  certainly 
all  that  we  originated,  because  the  only  thing  we  originated  was 
the  December  30  memo. 

Mr.  Rogers.  That  is  not  the  reauest.  I asked  any  memos. 

Mr.  Miles.  I will  go  back  and  check  the  request  and  double  check 
what  was  provided.  N 

Mr.  Rogers.  In  fact,  I don’t  think  you  furnished  us  anything. 

Mr.  Miles.  If  there  is  anything  else,  I will  provide  it. 

[The  following  information  was  received  for  the  record:] 

On  February  22,  1978,  Mrs.  Esther  Cassidy,  Office  of  Congressional  Affairs,  called 
Mr.  William  Wegner,  Deputy  Director  for  the  Division  of  Naval  Reactors.  She  had 
received  a call  from  the  staff  of  the  Committee  requesting  a copy  of  all  correspond- 
ence dealing  with  the  Navy’s  request  to  the  Department  of  Energy  to  perform 
human  health  studies  on  naval  shipyard  workers.  On  February  24,  1978,  a copy  of  a 
letter  from  Admiral  H.  G.  Rickover,  Director,  Division  of  Naval  Reactors,  to  Dr. 
James  L.  Liverman,  Acting  Assistant  Secretary  for  Environment,  dated  December 
30,  1977,  and  a letter  from  Walter  H.  Weyzen,  Manager,  Human  Health  Studies 
Programs,  Division  of  Biomedical  and  Environmental  Research  to  Murray  Miles, 
Chief,  Nuclear  Technology  Branch,  Division  of  Naval  Reactors,  dated  December  21, 
1977,  were  provided  to  Mrs.  Cassidy.  These  were  the  only  memos  held  by  the 
Division  of  Naval  Reactors  on  this  subject.  Mrs.  Cassidy  provided  these  documents 
to  Dr.  Burke  Zimmerman  ofjthe  Committee  staff  on  Friday,  the  24th  of  February. 

Mr.  Rogers.  Anything  you  received  from  DOE. 

Mr.  Miles.  OK.  I have  on  the  mortality  study  one  or  two  memos 
that  I got  from  Dr.  Weyzen,  and  there  are  separate  memos  on  the 
subject  of  Dr.  Patrick’s  demography  study  which  weren't  part  of 
the  request,  as  far  as  I know.  I have  a number  of  papers  on  the 
demography  study.  I have  compiled  a lot  of  information  from  the 
naval  shipyards  and  where  the  workers  live,  for  example,  I have 
got  a file  that  thick  on  Dr.  Patrick’s  studies. 

Mr.  Rogers.  That  is  what  we  thought 

Mr.  Miles.  That  were  not  part  of  this  discussion. 

Mr.  Rogers.  Well,  I thought  we  were  trying  to  get  at  all  radi- 
ations studies  involved  in  the  health  problem  of  the 

Dr.  Liverman.  Mr.  Chairman,  may  I? 

Mr.  Rogers.  Maybe  we  have  to  articulate  every  description.  That 
has  been  the  problem  with  CDC  when  they  try  to  get  cooperation 
they  say,  well,  you  give  us  their  names  and  then  we  will  see  if  we 
can  give  you  some  records.  We  gave  you  a general  request,  we 
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thought  was  fairly  clear.  We  had  discussions  with  your  liaison,  who 
was  an  admiral,  and  yet  somehow  all  of  the  memos  from  DOE  and 
some  studies  you  have  done  on  the  effects  of  radiation  are  around 
but  not  furnished  by  you  to  the  committee.  Now  we  find  out 
because  DOE  did  furnish  materials  that  you  have  not  discussed 
with  us  the  problem  of  the  people  around  the  shipyards.  This 
comes  out  with  information  from  DOE.  Why  did  you  withhold  that 
information,  Mr.  Miles? 

Mr.  Miles.  I have  not  withheld  it,  sir.  I have  not  been  asked 
about  that  study. 

Mr.  Rogers.  Well,  don't  you  think  that  it's  a fine  point  when  we 
are  trying  to  get  to  the  problem  of  radiation  and  its  effect,  simply 
not  to  mention  it  when  you  have  done  studies  on  it,  when  I asked 
for  memorandum  regarding  health  effects  of  radiation,  and  you 
don’t  furnish  it  to  us?  Would  you  not  feel  that  is  somewhat  eva- 
sive? 

Mr.  Miles.  I will  have  to  check  the  records  and  the  request,  sir. 

Mr.  Rogers.  Well,  may  I tell  you  the  committee  feels  it  is  eva- 
sive. And  this  increases  my  concern  with  the  prior  charges  men- 
tioned by  Senator  McIntyre,  Senator  Hathaway,  of  the  concerns  of 
the  difficulty  of  getting  cooperation  from  the  Navy.  Well,  this 
committee  plans  to  do  it  and  plans  to  have  it.  If  you  can’t  come  up 
we  will  have  the  Secretary  here. 

Now,  we  made  an  error  in  excusing  the  Secretary,  and  we  will 
have  another  hearing.  If  we  have  to  have  the  Defense  Secretary 
himself,  we  will  do  that.  But  we  plan  to  get  to  the  bottom  of  this. 
And  it  would  be  helpful  if  you  would  simply  be  open  with  us.  That 
is  all  we  ask. 

Now,  let  me  ask  this.  You  told  us  you  went  over  it  because  of 
- this  Hanford  study,  at  least  this  is  what  I got  from  your  testimony, 
Mr.  Miles.  That  is  really  what  triggered  this  concern. 

Now,  the  DOE  says  the  reason  you  went  over  it  was  because  you 
were  getting  some  reports  that  there  were  increased  instances  of 
death  or  health  effects  around  the  shipyards.  Is  that  true? 

Mr.  Miles.  No,  sir,  it  is  not  true. 

Mr.  Rogers.  Then  their  statement  is  wrong? 

Mr.  Miles.  Yes,  sir,  it  is  wrong. 

Mr.  Rogers.  Well,  then  where  did  you  get  it,  Dr.  Liverman? 

Dr.  Liverman.  I don’t  believe  that  that  is  what  our  statement 
says  here. 

Mr.  Rogers.  It  says  Mr.  Miles  identified  two  problems  at  the 
Portsmouth  Naval  Shipyard.  That  there  appears  to  be  an  increased 
disease  incidence  in  populations  that  live  around  the  nuclear  in- 
stallation. 

Mr.  Miles.  I can  explain  how  I think  they  misinterpreted. 

The  statement  as  written  is  not  exactly  correct:  it  is  a misinter- 
pretation. 

Mr.  Rogers.  You  may  explain. 

Mr.  Miles.  I have  lived  through  numerous  studies  in  the  past 
where  people  have  examined  the  death  rate  of  populations  around 
nuclear  facilities  and  charged  those  death  rates  against  the  envi- 
ronmental discharges  from  this  facility.  We  have  had  charges  made 
at  a number  of  places  in  our  program  for  that  kind  of  purpose.  I 
thought  it  was  a good  idea  and  discussed  with  Dr.  Weyzen  on  the 
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13th  of  December  at  the  initial  meeting  why  can't  DOE  do  a simple 
study,  using  National  Cancer  Institute  statistics  and  infant  mortal- 
ity statistics,  to  get  a simple  kind  of  quick  study  to  see  is  there  an 
effect  in  the  environment.  It  is  certainly  better  for  us  to  know 
about  it  first  before  somebody  else  goes  and  looks  at  it  and  finds 
out  about  it.  If  we  know  about  it,  maybe  we  can  go  look  into  it  and 
find  out  what  the  problem  was,  if  there  is  one. 

I am  not  aware  of  such  a problem  at  Portsmouth.  I wasn’t  aware 
of  it  at  the  time  and  am  still  not  aware  of  a problem  in  the 
counties  surrounding  Portsmouth. 

Mr.  Rogers.  What  about  Charleston? 

Mr.  Miles.  But  I would  like  to  look  at  it. 

Mr.  Rogers.  What  about  Charleston? 

Mr.  Miles.  No  place. 

Mr.  Rogers.  Any  other  naval  shipyards? 

Mr.  Miles.  I am  not  aware  of  any  others  at  the  moment  except 
one  specifically  Dr.  Weyzen  quoted  to  me  in  the  Oakland  area 
around  San  Francisco. 

Mr.  Rogers.  Has  there  been  an  increased  incidence  of  disease 
there? 

Mr.  Miles.  Oakland,  apparently  that  area  which  is  fairly  close  to 
the  Mare  Island  Naval  Shipyard  apparently  has  a higher  rate  of 
cancer  than  the  others,  he  said.  And  that  was  his  support  for 
agreeing  with  this  kind  of  a study,  and  that  is  why  he  called  Dr. 
Patrick  in  halfway  through  our  meeting  to  talk. 

Mr.  Rogers.  Had  you  had  any  reports  of  that  increased  inci- 
dence? 

Mr.  Miles.  No,  sir. 

Mr.  Rogers.  Had  you  had  any  study  done? 

Mr.  Miles.  No,  sir.  There  was  a specific  report  in  the  newspapers 
in  Bremerton,  Wash.,  a year  or  two  ago  which  was  countered  very 
quickly  by  a local  doctor  and  subsequently  by  the  local,  by  the 
State  health  people. 

Mr.  Rogers.  What  about  the  increase  in  communications  from 
populations  that  live  around  the  nuclear  installations? 

Dr.  Weyzen.  I said  that,  sir. 

Mr.  Rogers.  All  right,  what  about  that? 

Dr.  Weyzen.  It  was  my  assumption  that  indeed  the  community 
had  made  an  indication  that  there  was  concern. 

Mr.  Rogers.  Is  that  right? 

Dr.  Weyzen.  I don't  know  if  that  is  correct. 

Mr.  Miles.  That  is  a hypothetical  one.  I would  like  to  be  armed 
for  that.  I would  have  liked  to  have  looked  into  that.  That  was  the 
purpose  for  that. 

Mr.  Rogers.  In  other  words,  it  was  not  activated  by  anything, 
your  attention  was  not  called  to  this  problem  by  any  telephone 
calls  or  any  communications  from  your  shipyard  people? 

Mr.  Miles.  That  is  correct. 

Mr.  Rogers.  Or  from  the  community? 

Mr.  Miles.  That  is  correct. 

Mr.  Rogers.  So  you  just  simply  met  with  him  to  identify  two 
problems? 

Mr.  Miles.  The  demographic  study  of  the  surrounding  counties  is 
what  I was  talking  about. 
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Mr.  Rogers.  Now,  who  did  those  studies  for  you? 

Dr.  Weyzen.  The  demographic  study  that  was  ongoing  at  the 
time  of  the  meeting  was  being  done  by  the  Oak  Ridge  National 
Laboratory,  by  Dr.  Patrick,  of  the  population  surrounding  Oak 
Ridge  for  the  past  4 or  5 years.  At  the  time  of  my  meeting,  Dr. 
Patrick  happened  to  be  in  the  office  building  and  I asked  him  to  sit 
in  on  the  meeting,  to  give  us  his  advice  as  to  feasibility  including 
these  kinds  of  studies  around  other  nuclear  facilities. 

Mr.  Rogers.  So  you  have  received  no  calls  indicating  any  concern 
from  your  shipyard  commanders? 

Mr.  Miles.  Correct.  That  is  a long-term  concern  of  mine. 

Dr.  Liverman.  Mr.  Chairman,  may  I? 

Mr.  Rogers.  When  did  it  first  begin? 

Mr.  Miles.  Me  personally?  Fifteen  years  ago,  probably. 

Mr.  Rogers.  And  you  have  had  no  studies  done  during  the  15 
years? 

Mr.  Miles.  That  is  correct. 

Mr.  Rogers.  Why  not? 

Mr.  Miles.  I don’t  have  the  capability  to  run  those  studies. 

Mr.  Rogers.  Well,  you  have  just  got  this  one  studied. 

Mr.  Miles.  Dr.  Weyzen’s  predecessors  would  not  agree  to  them  at 
the  time  I went  to  meet  with  them. 

Mr.  Rogers.  Who  did  you  meet  with? 

Mr.  Miles.  Sidney  Marks. 

Mr.  Rogers.  Dr.  Marks  would  agree  to  them?  ^ 

Mr.  Miles.  That  is  correct. 

Mr.  Rogers.  Were  you  aware  of  that? 

Mr.  Miles.  No,  sir,  I was  not. 

Mr.  Rogers.  Dr.  Liverman? 

Dr.  Liverman.  No,  sir,  I was  not. 

Mr.  Rogers.  Would  you  check  that  out  and  ask  the  Inspector 
General  to  check  that  out  for  us? 

Dr.  Liverman.  Yes;  I will  do  that.  I am  certainly  not  aware  of  it. 

Mr.  Rogers.  When  did  you  have  that,  Mr.  Miles? 

Mr.  Miles.  I don’t  recall  specific  dates. 

Mr.  Rogers.  Generally. 

Mr.  Miles.  The  general  subject  was  brought  up  2 or  3 years,  not 
on  a high  level,  I will  have  to  admit  that.  I did  not  ask  Admiral 
Rickover  to  write  a letter  asking  for  these  studies. 

Mr.  Rogers.  Yes,  but  you  are  the  admiral’s  assistant;  you  speak 
with  his  authority. 

Mr.  Miles.  The  answers  to  the  questions  were  in  each  of  the 
cases  when  I brought  it  up;  if  one  does  such  a study,  one  will  find  a 
large  number  of  effects  from  some  causes  the  presumption  is  radi- 
ation is  a far  smaller  cause  than  the  large  number  of  problems  in  a 
highly  industrialized  shipyard,  with  lots  of  problems  of  an  industri- 
al hygiene  variety. 

Once  you  find  a problem,  you  have  to  pursue  it  all  the  way,  you 
can’t  drop  it.  You  have  to  go  find  out  what  caused  that  problem,  or 
it’s  your  fault  that  you  didn’t  go  so  far.  And  you  had  better  not 
start  finding  those  problems,  or  you  will  be  locked  in  with  very 
difficult,  very  long,  very  expensive  studies.  That  was  my  interpreta- 
tion of  his  approach. 
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Mr.  Rogers.  Then  you  have  discussed  it  with  him  on  many 
occasions,  then? 

Mr.  Miles.  Several.  Two  or  three,  four. 

Mr.  Rogers.  Beginning  about  when? 

Mr.  Miles.  1968, 1 know  of. 

Mr.  Rogers.  Would  you  let  us 

Mr.  Miles.  I don’t  think  I have  much— I don’t  think  I have 
records  of  it.  I remember  one  discussion  at  a 2-year-ago  national 
meeting,  March  1976. 

Mr.  Rogers.  You  discussed  it  then? 

Mr.  Miles.  Yes. 

' Mr.  Rogers.  Why  was  it  if  you  had  such  concern  that  you  had 
discussed  it  three  and  four  times  that  you  didn’t  initiate  some 
action  or  talk  to  the  admiral  or  talk  to  some  of  your  own  people  to 
get  a study  going  if  the  Department  of  Energy  didn’t  want  to  do  it? 

Mr.  Miles.  The  admiral  answered  that  question  earlier. 

Mr.  Rogers.  Well,  I don’t  recall  the  answer.  Suppose  you  give  the 
answer. 

Mr.  Miles.  I think  it  was  his  view  of  it  that  he  couldn’t,  Admiral 
Rickover  can’t  take  on  everything.  He  has  to  take  on  some  things. 
Here  was  one  that  had  not  got  high  enough  priority. 

Mr.  Rogers.  I thought  you  didn't  discuss  it  with  the  admiral. 

Mr.  Miles.  I did  not  discuss  this  subject  with  him  until  this 
December. 

Mr.  Rogers.  Well,  then  why  do  you  blame  it  on  the  admiral 
taking  no  action,  if  you  could  have  initiated  some  action? 

Mr.  Miles.  I didn't  mean  to— that  was  in  error. 

Mr.  Rogers.  Well,  I would  think  it  is  an  error.  Now,  what  I want 
to  know  is  if  you  could  get  this  one  started,  and  you  did  it  through 
your  meetings,  why  didn’t  you  get  it  started  before  if  you  had 
expressed  that  concern  over  four  or  five  times  with  Dr.  Marks,  and 
I want  to  know  why  Dr.  Marks  didn’t  respond.  Why  didn’t  you  do 
something,  Mr.  Miles? 

Mr.  Miles.  I don’t  have  an  answer.  I didn’t  do  it. 

Mr.  Rogers.  Dr.  Weyzen,  how  did  you  get  this,  such  a wrong 
impression  that  he  had  identified  two  problems  at  the  Portsmouth 
Naval  Shipyard  and  now  Mr.  Miles  says,  oh,  I wasn’t  talking  about 
that  at  all. 

Dr.  Liverman.  Mr.  Chairman,  may  I try  to  respond? 

Mr.  Rogers.  Yes;  I would  like.  Who  wrote  this  testimony,  Dr. 
Weyzen? 

Dr.  Weyzen.  I developed  information,  but  I did  not  write  it. 

Dr.  Liverman.  No,  sir,  Dr.  Weyzen  did  not  write  this  testimony. 

Mr.  Rogers.  Well,  who  wrote  this? 

Dr.  Liverman.  It  was  written  over  the  weekend  by  members  of 
my  staff.  Would  you  please  look  at  the  December  21  files  memo  of 
Dr.  Weyzen’s? 

Mr.  Rogers.  Yes;  we  have  that. 

Dr.  Liverman.  I believe  that  the  intent  of  what  both  Dr.  Weyzen 
and  Mr.  Miles  say  is  in  this  sentence:  they  met  to,  quote,  discuss 
current  status  of  the  health  effects  from  radiations  end  quote. 
What  has  happened,  in  the  course  of  writing  the  statement,  be- 
cause Portsmouth  is  the  subject  of  the  hearing,  is  that  Portsmouth 
got  woven  into  a sentence  of  the  statement.  The  more  accurate 
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record  of  the  meeting  appears  in  paragraph  1 of  the  December  21, 
files  memo. 

Mr.  Rogers.  Well,  it  says  error,  persistent  problem  is  incomplet- 
ed  case  of  disease  incidence. 

Dr.  Liverman.  The  statement  does  say  that. 

Mr.  Rogers.  Cancerous  infant  mortality  in  populations  surround- 
ing the  nuclear  facilities. 

Dr.  Liverman.  Naval  reactor  facilities? 

Mr.  Rogers.  Yes. 

Dr.  Liverman.  Dr.  Weyzen  can  speak  to  that. 

Mr.  Rogers.  All  right. 

Dr.  Weyzen.  That  is  how  it  came  through  to  me  from  Mr.  Miles. 
If  my  perception  is  wrong,  I have  to  apologize  to  the  committee. 

Mr.  Rogers.  Well,  I think  it  goes  beyond  apologizing  when  you 
have  a meeting  that  is  rather  important  to  the  health  of  people 
and  we  can’t  even  communicate  face  to  face  and  get  the  same 
understanding. 

Mr.  Miles  doesn’t  like  to  write  memoranda:  he  does  it  by  tele- 
phone most  of  the  time.  And  now  you're  telling  me,  at  a face  to 
face  discussion,  you  even  get  the  wrong^impression.  That  doesn't 
give  very  much  confidence  to  the  committee  that  the  health  of 
people  exposed  to  radiation  is  going  to  be  taken  care  of. 

Dr.  Liverman.  May  I comment? 

Mr.  Rogers.  Yes;  you  may,  Dr.  Liverman. 

Dr.  Liverman.  I think  the  comment  which  Dr.  Weyzen  made  in 
his  memo  about  the  quote,  repeated  claims,  end  quote,  is  a correct 
statement;  if  not  in  relation  to  naval  reactor  facilities,  to  reactor 
facilities  in  general.  There  have  been  a large  number  of  cases, 
Michigan  being  one  of  the  best  known,  where  there  have  been  a 
number  of  reports  from  people  expressing  concern  about  whether 
or  not  there  would  be  danger  from  a nuclear  facility  being  located 
in  their  vicinity.  That  is  a very  general  problem  or  claim  that 
comes  up  in  most  discussions  of  environmental  impacts.  When  the 
Nuclear  Regulatory  Commission  starts  reviewing  whether  they 
should  or  should  not  grant  a license,  these  general  concerns  come 
out  every  time. 

So  I think  this  is  a fairly  well-known  phenomenon  without 
regard  to  naval  reactor  facilities  per  se. 

Mr.  Rogers.  Is  it  your  feeling  now  that  the  results  that  we  have 
had  to  date,  and  accepting  them  at  face  value,  raise  serious  concern 
about  the  adequacy  of  exposure  standards,  Dr.  Liverman? 

Dr.  Liverman.  Sir,  I believe  that  there  is  some  question  about 
the  adequacy. 

Mr.  Rogers.  Well,  this  is  your  statement,  I have  quoted  your 
statement  to  the  committee  today,  and  I have  just  asked  you  if  that 
is  in  effect  your  position  today? 

Dr.  Liverman.  That  the  standards  are  too 

Mr.  Rogers.  Talking  about  the  studies,  these  results,  if  accepted 
at  face  value. 

Dr.  Liverman.  Yes,  sir. 

Mr.  Rogers.  And  I understand,  raise  serious  concerns  about  the 
adequacy  of  exposure  standards. 

Dr.  Liverman.  Clearly  if  the  results  are  confirmed,  I agree,  yes, 
that  is  correct. 
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Mr.  Rogers.  I have  a number  of  further  questions;  however,  it  is 
late. 

Dr.  Liverman.  Be  glad  to  answer  any  questions  for  the  record  if 
the  committee  wishes  it. 

Mr.  Rogers.  We  will  probably  have  to  have  additional  hearings.  I 
would  hope,  Mr.  Miles,  that  we  can  get  all  the  memoranda. 

Mr.  Miles.  Yes,  sir. 

Mr.  Rogers.  The  committee  doesn’t  intend  just  to  let  this  ride. 
We  will  follow  through  and  we  will  appreciate  cooperation.  We  are 
not  trying  to  blame  people,  we  are  trying  to  get  at  the  problem  of 
what  happened,  the  judgment,  the  decisionmaking,  what  needs  to 
be  done  to  correct  it  and  to  get  something  done.  Also,  Dr.  Liver- 
man,  I am  very  much  concerned  about  your  statements  that  are 
presented  to  the  committee,  evidently  that  are  not  giving  us  a true 
statement  of  your  staffs  interpretation  of  what  has  happened  and  I 
would  hope  that  you  would  look  into  that  and  let  us  have  assur- 
ances as  to  who  is  writing  this  and  what  is  going  on. 

Dr.  Liverman.  I certainly  will. 

Mr.  Rogers.  Because  we  have  to  depend  on  your  statement. 

Dr.  Liverman.  I certainly  will,  sir.  I apologize  to  the  committee 
for  the  error  and  will  provide  a correction  to  my  statement. 

[The  following  information  was  received  for  the  record:] 

On  December  13,  1977,  officials  of  the  Office  of  Environment  met  with  Division  of 
Naval  Reactors  personnel  at  that  Division’s  request.  The  attendees  were  Mr.  M. 
Miles  and  W.  Kindley,  Division  of  Naval  Reactors;  Dr.  W.  Wevzen,  Manager  of 
Human  Health  Studies,  Division  of  Biomedical  and  Environmental  Research;  Dr.  W. 
R.  Albers,  Chief,  Occupational  Medicine  Branch,  Division  of  Operational  and  Envi- 
ronmental Safety;  ana  Dr.  C.  Patrick,  Leader,  Demographic  Program  at  the  Oak 
Ridge  National  Laboratory. 

The  principal  purpose  of  the  meeting  was  to  discuss  current  information  on  the 
effects  of  low  level  radiation.  In  the  course  of  the  discussion,  Mr.  Miles  identified 
two  public  concerns  regarding  nuclear  shipyards— that  there  appears  to  be  an 
increased  disease  incidence  in  populations  that  live  around  the  nuclear  installations, 
and  that  working  in  the  shipyard  could  be  associated  with  increased  morbidity  and 
mortality.  My  staff  advised  Mr.  Miles  that  such  claims  can  only  be  answered  by 
collecting  morbidity  and  mortality  information  on  these  populations  and  evaluating 
it. 

As  a result  of  the  meeting,  Dr.  Weyzen  requested  Oak  Ridge  National  Laboratory 
to  undertake  the  responsibility  for  initiating  a systematic  collection  of  demographic 
information  on  populations  living  around  shipyards  involved  in  the  nuclear  propul- 
sion program.  The  data  collection  and  analysis  are  in  progress;  however,  it  is  too 
early  in  the  evaluation  to  reach  preliminary  conclusions  concerning  the  general 
health  of  populations  living  in  the  vicinity  of  shipyards.  It  was  also  decided  that  a 
review  of  a representative  shipyard  should  be  made  and  that  the  personnel  record 
system  would  be  inspected  to  assess  the  potential  for  an  epidemiological  study  of  the 
morbidity  and  mortality  of  the  nuclear  propulsion  program  workers. 

Mr.  Rogers.  And  I would  like  to  have  provided  for  the  record 
any  claims,  telephone  conversations,  and  discussions,  of  increased 
incidences  of  health  disease  within  or  surrounding  the  nuclear 
installations  and  particularly  the  shipyards. 

Dr.  Liverman.  I will  gladly  supply  copies  of  public  expressions  of 
concern  regarding  the  safety  of  nuclear  facilities. 

Testimony  resumes  on  p.  1453.] 

The  following  material  was  subsequently  received  for  the  record:] 


Copies  of  Public  Expressions  of  Concern  Regarding  the  Safety  of  Nuclear 

Facilities 
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Dr.  Dixy  Lee  Ray,  Chairman 
U.S,  Atomic  Energy  Commission 
Washington,  D.C.  20545 

Dear  Dr.  Ray: 


COM  Ml  TTCCS : 


rOMICN  AFFAIRS 
mcommiittui 

NCAA  U1T  .NO  »CHJTM  ASIA 


ASIAN  AND  FACirie 
A/TAJ  A* 


In  connection  with  the  proposed  construction  of  several 
nuclear  pever  plants  in  and  near  my  district,  I have  begun 
to  study  s one  of  the  controversial  issues  surroundincr  nuclear 
power.  A nunber  of  questions,  have  cone  to  ny  attention,  and 
I would  appreciate  hearing  your  views.  As  planning  for  the 
proposed  power  plants  progresses,  I expect  an  increasing  number 
of  inquiries  from  constituents.  Py  questions  relate  to  a number 
of  areas,  and  your  answers  will  be  most  helpful. 


1)  Waste  storage  and  disposal 


What  is  being  done  to  insure  that  there  will  be  no  more 
leaks  of  the  type  that  have  occurred  at  the  Hanford  reservation 
in  Washington? 


In  the  absence,  up  to  this  time,  of  a definitive  disposal 
method,  is  it  wise  to  speed  up  the  construction  of  power  plants? 


What  do  you  see  as  the  ultimate  solution  for  disposal  of 
'*  radioactive  wastes,  and  how  lonq  do  you  think  it  will  take  to 
devise  a method  of  waste  storage  that  will  permit  no  leaks  for 
'many  thousands  of  years?  As  one  of  my  constituents  put  it,  "the 
■ — -^Tlme  required  for  waste  disposal  is  qreater  than  the  life  of  ar.v 

social  or  governmental  system  in  history  or  any  we  might  expect 
in  the  future.  Therefore,  the  continuity  of  careful  maintenance 
would  alrost  certainly  be  broken". 


in  studying  alternative  methods  of  waste  disposal,  are  you 
* f making  the  assumption  that  future  generations  will  be  as  tech- 
nologically advanced  as  we  are  and  capable  of  handling  any  pro- 
blems? ... 


jm.j 


2)  Problems  with  transportation  and  sabotage 

What  >.* c ^ i d be  the  consequences  if  one  of  the  trucks  carryinc 
nuclear  waste  jackknifed  in  a road  accident? 
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Just  how  difficult  would  it  be  under  present  circumstances 
for  a group  of  determined  individuals  to  confiscate,  while  in 
transit,  a quantity  of  nuclear  material  sufficient  to  a)  produce 
a crude  explosive  device:  or  b)  cause  ham  to  others  if  the 
material  were  simply  released  into  the  atmosphere  or  into  an 
enclosed  area? 


um*<7 


How  difficult  would  it  be  to  do  these  same  things  by  stealing 
the  materials  from  a nuclear  power  plant? 


3)  The  plant  itself 


How  much  harm  do  permitted  levels  of  thermal  pollution  in- 
lict  on  fish? 


A* 


How  can  the  Atomic  Energy  Commission  be  certain  that  the 
risks  of  failure  of  the  crergency  core  cooling  system  are  accept- 
ably low,  when  a full-scale  test  of  the  system  has  never  been 
conducted? 


As 


If  an  ECCS  failure  were  to  take  place,  despite  odds  against 
such  an  event,  what  might  be  the  consequences? 


A.S 


If  nuclear  power  plants  are  indeed  safe,  why  are  they  not 
being  built  in  large  metropolitan  areas?  At  least  one  nuclear 
power  company  claims  that  locating  olants  at  a distance  frem 
population  centers  is  one  additional  means  of  improving  safety. 
Hew  am  I to  reassure  my  constituents  when  they  hear  that  safety 
for  city  populations  may  mean  greater  risks  for  rural  residents? 


What  will  happen  if  a plane  crashes  into  a nuclear  reactor? 


• ^ What  is  your  evaluation  of  the  statistics  of  Dr.  Sternglass 

. on  the  abnormal  risk  of  disease  among  pregnant  women  and  young 

(J/Ui/yK/  children  who  live  within  a 25-minute  radius  of  a nuclear  reactor? 

What  is  done  with  radioactive  metal  tailings  from  nuclear 
plants? 


If  a nuclear  plant  were  shut  down  as  the  result  of  an  earth- 
quake  in  the  vicinity  (despite  siting  regulations  to  minimise 
chances  of  such  an  event),  how  long  v;ould  it  take  to  restore  elec- 
tricity to  the  area? 

How  does  the  AEC  determine  what  constitutes  "acceptable" 
(jr.f  exposure  levels  to  radiation?  Are  AEC  standards  widely  accepted 
by  the  scientific  comnunity? 

4)  The  breeder  reactor 

— "*  * * **■  Kmart. 


uOI  hrer»d  hiohlv 
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toxic  plutonium  be  any  deterrent  to  its  development? 

The  breeder  would  use  uranium  "touch  rore  efficiently  than 
do  present  reactors.  If  for  some  reason  the  breeder  turns  out 
to  be  less  promising  than  originally  expected,  would  we  not 
become  just  as  dependent  on  foreign  countries  for  our  ufanium 
supplies  as  we  are  now  for  conventional  fuels? 

5)  Alternative  sources  of  eneroy 

Has  experience  with  the  safety  problems  of  nuclear  power 
plants  produced  any  feeling  within  the  AEC  that  we  need  to  vastly 
step  our  research  on  cleaner  sources  of  fuel,  such  as  geothermal, 
solar,  and  hydrogen  energy? 

What  levels  of  progress  might  we  expect  if  we  devoted  the 
same  amount  of  effort  to  these  kinds  of  energy  as  we  have  spent 
oh  nuclear  power? 

To  what  extent  will  the  development  of  fusion  power  solve 
waste  disposal  problems  and  other  difficulties  with  the  burner 
and  breeder  reactors? 

Is  the  President's  announced  goal  of  energy  independence 
by  1980  realistic?  If  so,  can  it  be  net  without  sacrificing 
safety  or  environmental  quality? 


a.i(t 

oP* 


X appreciate  your  taking  the  Xirf' 
and  look  forward  to  hearino  from/ou. 


to  consider  these  questions, 


ely , 

Klb-JL 

LEE  H.  HAMILTON,  M.C. 


LHHtac 
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JIM.  2 9 m 


Honorable  Henry  M.  Jackson 
United  States  Senate 
802  United  States  Court  Bous* 
Seattle,  Washington  98104 

Dear  Senator  Jackson: 


We  are  pleased  to  provide  coowent  on  the  article  enclosed  In 

the  letter  you  received  from  Hr.  Richard  W.  Durban,  Jr.,of 

Ararat,  North  Carolina.  Mr.  Durham's  letter  is  dated  July  1,  1974. 

The  article,  "Bono  Cancer  and  Your  Children"  by  Harold  J.  Taub, 

Is  a skillful  presentation  of  untruths  interwoven  with  just 
enough  of  popular  public  issues,  i.e.,  nuclear  energy  and  cancer, 
to  readily  attract  the  eye  of  any  casual  reader.  It  la  apparently 
designed  to  help  sell  a book  he  has  recently  published,  but  does 
'not  contain  any  substantive  fact  about  the  conclusions  he  implies 
can  be  drawn,  but  which  he  so  artfully  avoids  making.  A few 
examples  follow  to  indicate  the  degree  to  which  Hr.  Taub  has 
distorted  his  presentation. 

The  opening  of  the  article  states  it  looks  to  him  as  if  more  bone 
cancer  is  occurring.  He  doesn't  say  wore  bone  cancer  i£  occurring. 

To  document  this,  he  uses  a nevspapor  Article  which  gives  an  estimate 
of  new  case3  of  bone  cancer  toward  the  end  of  1973  to  be  about  5X 
higher  than  the  American  Cancer  Society  (ACS)  had  "predicted" 
earlier  In  the  year.  The  fact  Is  that  the  ACS  doesn't  "predict" 
new  cancer  canes;  It  estimates  them  on  the  basis  of  previous  years' 
actual  cases  and  the  population.  The  ACS  further  cautions  that 
their  estimate  io  "offered  as  a rough  guide  and  ahopld  not  bo 
regarded  as  definitive^  Additionally,  contrary  to  what  Hr.  Taub 
Implies,  In  1971,  the  ACS  estimated  2000  new  cases  of  bone  cancer. 
Copies  of  the  appropriate  tables  from  the  ACS  booklets  for  the 
years  1971  and  1973  are  enclosed. 


The  statement  on  page  36,  first  paragraph  that  "•  . • rad lost rout ium 
poisoning  Is  tho  only  known  causa  of  bona  cancer  (other  than 
metastaaco  • . .)"  lo  untrue.  As  a matter  of  fact,  there  are 
several  radionuclides  that  have  been  shown  to  cause  bone  tumors 
In  animal .experiments,  Including  plutonium  and  radium,  and  there 
la  a large  number  of  humans  who  developed  bone  tuiaors  as  a result  " 


:>yvt  ' . 

* . I.  . J V-  • V.  •.  1 


2-  Qyf, 
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o t ingestion  of  rad tun  In  occupational  situations  tanny  year*  ago. 
Additionally*  we  do  not  at  this  time  know  vhat  causes  the  majority 
of  any  type  of  cancer.  Including  bone  cancer*  but  It  Is  veil  known 
that  a nuaiber  of  agents*  Including  chemicals  and  viruses,  can 
initiate  the  neoplastic  process. 

Mr.  Taub*  on  the  bottom  of  page  36  end  Immediately  following  on  page 
38*  states  that  the  Duquesne  Light  Company  asked  Dr,  Stemglass  to 
survey  Its  Shlpplngport  Nuclear  Generating  plant*  that  Sternglasa 
uncovered  startling  results  for  Infant- mortality  and  leukemia*  and 
that  Duquesne  Light,  being  displeased  with  his  results*  contracted 
for  the  'Rational  Utilities  Service  Corporation"  to  do  another  study. 
This  Is  a complete  distortion  amTmisrcpresentat ion  of  vhat  occurred. 

The  Duquesne  Company  contracted  with  the  Nuclear  Utilities  Service 
Corporation  (NU8)  to  do  environmental  monitoring  preparatory  to  a 
license  request  for  construction  of  an  additional  nuclear  reactor  at 
Shlpplngport.  Dr,  Sternglasa  took  the  results  of  the  NUS  survey* 
vhlch  shoved  high  levels  of  some  nuclides  In  the  area*  and  made  a 
case  for  the  high  Infant  mortality  rate  In  the  nearby  town  of 
Allqulppa  to  be  a result  of  radionuclides  emitted  from  the  presently 
operating  reactor. 

Subsequently*  the  AEC  conducted  an  investigation  of  this  matter  and 
the  findings  are  reported  In  tha  enclosed  document*  "Summary  Report 
on  the  Assessment  of  Environmental  Radioactivity  in  the  Vicinity  of 
the  Shlpplngport  Power  Station"  (WASH- 12 56 -Rl,  August  1973),  Briefly* 
the  Investigation  showed  that  radioactivity  In  the  area  was  hardly 
different  from  the  background,  that  the  NUS  measurements  were  Inaccurate* 
and  that  the  claim  by  Dr.  Sternglasa  that  the  Shlpplngport  Station 
has  contaminated  the  environment  and  resulted  In  increases  In  the 
frequency  of  leukemia  and  cancer  cases  and  Infant  deaths  Is  not 
substantiated.  Additionally,  the  Covcrnor  of  Pennsylvania  convened 
a fact-finding  committee  regarding  the  Shlpplngport  Nuclear  Power 
Stetlon  to  Investigate  the  allegations  of  Dr,  Sternglaas.  Thalr 
report,  which  was  recently  released*  also  Jld  not  substantiate  any 
of  Dr.  Sternglasa*  allegations.  Incidentally*  Professor  Morris  H. 
DeCroot*  of  the  Carnegte-Mellon  University*  whom  Mr.  Taub  states 
confirms  the  studies  of  Stemglass*  was  a member  of  the  Governor's 
Fact-Finding  Committee, 

The  article  could  be  further  criticized*  line  by  line*  but  we  believe 
the  above  is  sufficient  to  indicate  the  shallowness  of  its  ^content 
and  tha  distortion  of  tha  facts*  whether  inadvertent  or  deliberate. 
However*  we  do  feel  a clamant  is  In  order  regarding  the  push  for  the 
use  of  dally  dietary  alginate  by  Mr.  Taub.  It  Is  true  that  sodium 
alginate  will  remove  strontium  from  tha  body.  However,  tha  picture 
is  not  as  simple  nor  as  optimistic  as  that  portrayed  by  Hr,  Taub, 
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The  research  that  ha*  beea  conducted  vlttr  animal*  shows  that  10  percent 
of  the  dally  diet  need*  to  be  alginate,  and  for  humans  a minimum  of 
10  gran*  dally  this  hardly  equate*  to  the  "little"  advocated  In  the 
article.  Further,  the  Inconsistency  between  different  batches  of 
alginate  la  considerable  and  has  led  to  the  use  of  a term  effective 
alftlnate  by  those  who  vork  with  It  for  reaoval  of  troce  nuclides. 

Stated  differently,  alginate  comes  from  brown  seaweed,  and  the 
effectiveness  of  It  depends  upon  what  species  of  nlgse  made  up  the 
seaweed.  Thus,  s given  quantity  of  one  bat^h  of  alginate  nay  remove 
5 percent  of  the  strontium  nuclide  whereas  the  same  quantity  of 
alginate  from  another  batch  may  remove  90  percent.  The  dally  Intake 
of  a little  alginate  would  have  little,  If  any,  value,  In  our  opinion, 
particularly  in  view  of  the  minute  quantities  of  radlostrontium  that 
Is  being  taken  In  and  the  large  variability  In  effectiveness.  Ve 
would  not  question  its  use  in  the.  case  of  a massive  contamination  and, 
indeed,  we  have  Invested  In  considerable  research  on  other  means  of 
removing  strontium  from  the  body.  There  are  several  agents,  including 
chelating  compounds  and  certain  antacids  that  are  effective. 

In  aumnary,  ve  find  the  article  by  Mr.  Taub  to  contain  nothing  of 
substance  and  believe. that  It  Is  a disservice  to  the  public  for  auch 
misconception^  to  be  presented. 

I hope  the  above  la  helpful  to  you.  If  any  additional  information  is 
required,  please  let  me  know.  The  correspondence  from  Mr.  Durham  la 
being  returned  as  requested. 


Sincerely, 

Original  signed  by 
^ James  Iu  ZilK*  imd . 


James  L.  Liverman,  Director 
Division  of  Blomedital  and 
Environmental  Research 


Enclosures: 
As  stated 
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Commonwealth  or  Pennsylvania 
Office  or  the  Governor 

Harnissuro  O 


Milton  J.  Sharp 
oovcnnor 


Dixie  Lee  Ray,  Ph.D. 

Chairman 

U.S.  Atomic  Energy  Commission 
Washington,  D.C. 


October  18,  1974 


% 

c 


c: 


rtf 


bo 

-< 


<=> 


Dear  Dr.  Ray? 

Early  in  1973,  Ernest  J.  Sternglass,  Ph.D.,  made  certain 
allegations  concerning  the  effects  of  the  operation  of  the 
.Shippingport  Atomic  Power  Station  on  the  infant  mortality  and 
malignancy  rat'es  in  communities  in  the  facility  environs.  Toward* 
our  investigation  of  those  claims,  I appointed  a Committee  of 
experts  to  examine  the  basis  of  the  controversy.  The  Committee, 
chaired  by  Leonard  Bachman,  M.D.,  held  public  hearings  in  the 
matter  in  July,  1973  at  Aliquippa,  Pennsylvania. 


The  report  of  the  Committee  including  conclusions  and 
recommendations  was  issued  on  June  26,  1974.  A copy  of  that 
report  is  enclosed  for  your  information. 

We  are  most  interested  in  expediting  the  implementation 
of  the  Committee’s  recommendations.  Of  particular  concern  is 
the  fact  that  there  is  a duality  of  control  at  the  Shippingport- 
Beaver  Valley  Power  Plant  site.  This  duality,  apparently  led 
directly  to  the  allegations  of  Dr.  Sternglass  which  were  based 
upon  a Beaver  Valley  preoperational  environmental  monitoring 
survey  program  performed  for  the  Duquesne  Light  Company  by  the 
NUS  Corporation.  The  result  of  that  preoperational  program 
Indicated  higher  than  normal  levels  of  radioactivity  in  the 
Beaver  Valley-Shippingport  environs. 

Apparently,  at  no  time  did  the  Shippingport  plant  operating 
personnel  become  involved  in  this  environmental  monitoring  pro- 
gram or  know  of  the  results  of  that  program.  It  was  also  obvious 
that  the  Duquesne  Company  officials  responsible  for  the  Beaver 
Valley  power  plant  construction  were  either  unaware  or  unable 
to  evaluate  the  effectiveness  of  the  preoperational  environ- 
mental program. 
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The  Shippingport  reactor  is  owned  by  the  Division  of  Naval 
jVactors  of  the  U.S.  Atomic  Energy  Commission.  It  is  operated 
W Duquesne  Light  Company  but  under  the  direct  supervision  of 
Mte  Division  of  Naval  Reactors.  On  the  same  site  are  two  pro- 
posed Duquesne  Light  nuclear  power  reactors--the  Beaver  Valley 
Wiwer  stations  Units  I and,  II. 

The  Committee,  during  the  public  hearings  and  in  dis- 
cussions following  the  hearings,  felt  that  there  was  a complete 
<*ck  of  communications  between  the  two  facilities.  On  the  one 
’'*ihd  the  General  Manager’s  side  of  the  Commission,  and  in  parti- 
cular Naval  Reactors,  is  responsible  for  the  operation  of  a 
hhclear  power  reactor,  and  at  the  same  time  the  Directorate  of 
'Mgulatory  Operations  is  responsible  for  the  inspection  and 
Msurance  of  compliance  with  safety  requirements  for  the  Beaver 
Valley  plants. 

To  quote  page  four  of  the  document  and  in  particular  Recom- 
mendation Number  Four:  ' 

"With  specific  reference  to  the  Beaver  Valley  and  Shipping- 
port  plants  the  following  recommendations  are  made: 

A.  The  Duquesne  Light  Company  should  be  made  the 
single  accountable  authority  for  both  site  environ- 
mental monitoring  and  operations  management  at 

the  Shippingport-Beaver  Valley  site. 

B.  The  Atomic  Energy  Commission  Directorate  of 
Regulatory  Operations  should  assume  the  regu- 
latory authority  for  the  Shippingport  plant. 

The  above  recommendations  will  end  the  duality  in  operations 
at  the  tv/o  facilities." 

On  Page  43  of  the  Report,  the  following  comments  afe  added: 

"The  matter  of  dual  occupancy  at  the  site  added  to  the 
confusion.  The  Shippingport  nuclear  steam  supply  system 
is  owned  by  the  U.S.  Atomic  Energy  Commission,  Division 
o£  Naval  Reactors.  The  conventional  end  of  the  plant, 
from  the  turbines  on  out,  is  owned  by  Duquesne  Light 
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Company.  Next  door  to  Shippingport  are  the  B VPS  owned 
by  Duquesne  Light  Company.  Duquesne  Light  Company 
operates  or  will  operate  both  facilities.  The  U.S. 
Atomic  Energy  Commission  Directorate  of  Regulatory 
Operations  regulates  BVPS,  but  not  Shippingport.  This 
whole  scene  devolved  into  a situation  where  AEC 
(Regulatory)  was  unaware  of  Shippingport  activites, 

Naval  Reactors  was  not  interested  in  BVPS  monitoring 
data/  Duquesne  Light  operations  at  Shippingport  were 
unaware  of  the  BVPS  activities  and  vice  versa.  It  is 
* clear  that  much  more  intra  and  inter-agency  communi- 
cations is  in  order.  If  the  principles  of  apartheid 
are  continued  at  the  site,  particularly  between  the 
two  entitles  of  the  AEC,  it  is  possible  that  the  outcome 
of  the  next  lack  of  communication  will  be  less  innocuous 

i 

For  matters  affecting  the  environment  it  is  prudent 
that  all  facilities  on  a reactor  site  be  considered 
simultaneously,  without  regard  to  the  licensing  status 
of  individual  facilities." 

I therefore  request  that  you  review  this  particular  aspect 
the  report  and  solicit  your  help  in  cooperation  in  the  imple- 
mentation of  this  recommendation.  I look  forward  to  your  response 
*nd  welcome  the  opportunity  for  further  discussion  of  these  vital 
•■f'Atters  with  you. 


Sincerely, 

- 

MILTON  J ( MkpA/' 
Governor 
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lion jvrblc  Charles  it.  Farcy 
United  states  Senate 

Dear  Senator  Percy: 

off. 

This  Is  In  response  to  your  referral  of  the  letter  doted  October  A, 

197A,  from  Hr,  Tod  rolls  of  Wheeler,  Indiana,  Veu  ^ked  th*t  we 
provide  the  materials  to  which  Hr,  Falls  referred  In  hts  letter. 

1 underctrnd  that  the  first  three  Items  have  been  rent  previously, 
eo  they  arc  not  included  in  the  enclosed.  With  repaid  to  the  other 
material  about  which  Hr.  r<tlls  Inquired,  the  following  arc  enclosed: 

1)  The  three- volume  set  of  WASH- 1258 

2)  The  address  of  the  National  Council  on  radiation  Protection 
and  Measurements 

3)  The  address  of  the  Anerican  Academy  of  Pediatrics 

A)  A bibliography  of  printed  materials  by  end  about  hr,  Ernest  J. 

Stcrn^lass  which  was  contpllcd  at  the  Oak  fi<Ip,e  national  laboratory, 
Tenneejee 

In  addition,  a number  of  other  quest lone  wore  Hated  which  l asked 
the  AlC'g  Office  of  Plane  and  Analysis  to  address.  Their  remarks, 
lv>cludinp,  the  referenced  VASU  117A,  "The  Nuclear  Industry  1973", 
ere  also  enclosed  and  may  be  of  interest  to  hr.  Palls, 

1 hope  this  material  will  be  Helpful,  We  would  like  to  continue  to 
be  of  r.'Ri'.tanct'  in  any  possible  way,  so  please  call  upon  us  if 
additional  information  ie  needed.  Hr,  Falls'  letter  la  returned 
as  requested. 


bee:  OCR  (3)  v/o  Sincerely, 

A($B  w / ou enclosures  Original  signed  by 
MCB  w/o  enclosures  Burr,  Jr.,  M.!>« 

BP  w/o  enclosures  — 

rn'o'T  .tmtii  n . /\  OPA  w/o  enclosurey^es  L.  Uvrroan,  Birector 

U u"**-1'  " Division  of  Biomedical  and 

/>  /"*  ftltY  „ J^-lronucntal Research 
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Wheeler,  Indiana  46395 
October  4,  1974 


Hon,  Charles  Percy, 

United  States  Senate, 

R.  4321,  Dirksen  Senate  Office  Building, 

Washington,  D.  C.  20510, 

Attention  Mr,  John  Pearson 
Dear  Senator  Percy: 

As  Mr,  Pearson  was  occupied  in  a hearing,  I must  express  ray 
appreciation  for  the  kind  attention  given  ne  by  Miss  Allison  Kothe 
when  I visited  your  office  October  1,  It  is  because  of  her 
indication  of  your  continued  interest  in  natters  of  nuclear  energy 
that  1 an  writing  this  rather  detailed  letter. 

This  refers  to  the  paper  I sent  you  on  the  hazards  to  the  public  fron 
day-to-day  radioactive  emissions,  which  you  sent  to  the  Atonic  Energy 
Commission  for  evaluation.  You  kindly  sent  me  the  reply  of  December  4 
by  Mr,  James  L,  Livernan,  without  the  enclosures  he  listed,  I pursued 
the  references  without  complete  success,  but  was  forced  to  drop  the 
enterprise  about  the  middle  of  February  because  of  a continuous  flow 
of  assignments  from  the  Izaak  Walton  League,  I hope  1 have  more 
leisure  now  to  take  up  the  matter  again. 

Regarding  the  enclosures  that  were  listed: 

afr ***-*1*^X10-4060.  This  obscure  reference  has  not  turned  up  readily. 

I nay  be  able  to  identify  it  in  Nuclear  Abstracts,  but  have 
not  as  yet  been  able  to  get  to  the  reference  library  for 
the  purpose.  Perhaps  you  would  be  able  to  have  a copy  sent 
to  me,  through  the  AFC, 

******1  Statement  of  President  of  Health  Physics  Society.  I have  not 
been  able  to  find  an  address  for  direct  correspondence. 

Remarks  of  L.  Manning  Muntzing,  8/7/73.  Dr,  Muntzing  kindly 
sent  ne  a copy  of  this  paper. 

There  were  references  within  the  text  of  Liverman's  letter  as  follows: 

p.l.)  Final  Environmental  Statement  (Wash- 1258).  My  letter 
to  Dr.  xiuntzing  did  not  produce  this  Statement,  A print 
of  my  letter  is  enclosed,  with  his  response  typed  below  my 
signature,  and  ny  more  recent  note. 

d.  2.)  The  National  Council  on  Radiation  Protection  and 

Measurements,  Report  No.  39,  is  listed  at  $2.00.  I have 
X not  found  their  address  in  Washington.  My  letter  ot 

inquiry  to  then  to  establish  their  address  before  placing 
an  order  had  no  reply,  nor  was  it  returned  by  the  t'est 
Office. 
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Palls  2. 

US  ! lie  Health  Service.  My  d ect  letter  has 
received  no  reply.  My  inquiry  to  the  Superintendent  of 
Documents  for  listings  of  other  material  bearing  on 
Dr.  Sternglass  and  nuclear  emissions  resulted  in  the 
reply  enclosed. 

Dr#  Edythalena  A.  Tompkins.  1 noted  listings  of  three 
of  her  papers  in  previous  research.  My  direct  letter  to 
her  cane  out  as  in  the  attached  print. 

Dr.  Jack  S.  Marshall  of  Argonne  National  Laboratory 
responded  to  my  inquiry  with  valuable  material. 

In  another  direction  of  discussion  of  the  A EC,  1 am  enclosing  three 
other  papers. 

The  letter  of  February  13  to  Sen.  Mike  Gravel  discusses  several  issues. 
At  the  bottom  of  page  1,  "other  points",  and  through  page  2,  1 have 
raised  another  problem  with  the  AEC.  Senator  Percy  might  be 
interested  in  some  of  the  balance  of  the  discussion. 


I went  no  further  with  the  AEC  problem  until  the  Letter  To  The  Tines 
by  Roger  Robb  was  sent  me.  I responded  in  the  same  medium.  My  full 
text  is  included.  There  was  reasonable  cutting  and  one  forgivable 
mistake,  but  the  Tines  gave  my  letter  very  considerable  space  as 
you  can  See  from  the  print. 


On  September  21,  I was  invited  to  take  part  in  a panel  discussion  on 
nuclear  energy  at  Indiana  University  Southeast,  for  which  I prepared 
the  paper  Nuclear  Energy  vs.  The  Public  Interest,  enclosed.  This 
follows  the  theme  of  the  Letter  To  The  Tines  to  some  extent.  3ecause 
the  tine  was  so  sharply  limited,  this  paper  does  not  have  the  depth, 
nor  the  supporting  information,  that  I hold  as  the  standard  for  ny 
work.  However,  I hope  it  may  open  avenues  that  will  be  used  by  those 
more  expert  than  myself.  This  is  the  first  tine  I have  called  for 
a congressional  investigation  before  the  public.  It  is  not,  however, 
the  last  time.  I am  rather  surprised  that  so  much  material  has  cone 
to  my  attention  between  the  letter  of  February  13,  and  the  paper  ot 
September  21,  without  specialized  research  on  my  part. 

There  are  other  questions  that  are  not  addressed  in  these  papers. 


What  is  the  true  cost  of  nuclear  power?  The^power  companies  are 
charged  a rate  for  uranium  fuel  that  makes  it  highly  competitive  w 
all  other  fuels  in  spite  of  the  cost  of  servicing  the  heavy  i^vestnen. 
in  plant.  The  AEC  produces  and  refines  the  uranium,  and  prepares  tne 
fuel  rods  for  installation  in  the  reactor,  as  well  carry*nk 
the  extensive  and  necessary  administrative  and  regulatory 
No  power  outside  of  Congress  can  exact  a true  accounting  .by  the,vEC. 
All  others  interested  are  given  such  information  as  the  AXC  chooses 
to  release.  AEC  money  is  tax  money. 

What  is  the  true  energy  balance?  Sources  that  I wou id  prefer  to 
verify  before  I use  their  data  claim  the  net  energy  gain  is  «ro  o 
less.  The  National  academy  of  Engineering,  in  its  study  VAins 
PROSPECTS,  published  about  Hay,  1974,  and  recently  released,  clams 
' a not  ennrev  r.,in  nf  nhn-.t  mi  n,.t  thJ. 
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^ the  power  to  exact  a mil  and  true  audit. 

The  first  runaway  reactor  that  releases  so  much  radioactivity  that 
a city  must  be  evacuated,  or  a large  area  of  farmland  or  public  park 
must-be  abandoned,  will  result  in  a public  demand  that  all  nuclear 
reactors  be  shut  down  forthwith,  permanently.  No  gloss  or  blandish- 
ment will  stem  the  tide.  Can  the  power  companies  afford  the  loss  of 
their  investment?  Should  the  taxpayer  dredge  them  out?  It  is  only 
a natter  of  tine  until  we  must  face  the  issue. 

Yours  respectfully. 


Ted  Palls. 

Enclosures: 

Letter  to  L.  Manning  Muntzing,  2/8/74 
Letter  to  Scperintendent  of  Docunents,  2/8/74 
Letter  to  Dr.  fxiythalena  A*  Tompkins,  2/8/74,  with 
returned  envelope  on  bottom  of  print. 

Letter  to  Sen.  Mike  Gravel,  2/13/74 
Letters  To  The  Tines,  Hammond,  Ind. 

Robb,  7/5/74 

Palls,  7/23/74  (Text) 

'Palls,  8/11/74  (AS  published) 

Nuclear  Energy  vs.  The  public  Interest,  9/21/74. 


Copy  to  Sen.  Mike  Gravel. 
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Km.  Calen  C.  Radio 
U,  R.  1 

Arrwmsav,  Wisconsin  54721 

Dear  Mrs,  Radio:  > C* 

Thank  you  for  your  letter  of  Kovctfcer  7 regarding  your  concern  for 
the  building  and  safe  operation  of  nuclear  power  plants  In  the 
southwest  region  of  Wisconsin* 

As  you  have  stated  in  your  letter,  nany  people  around”  the  country 
have  been  concerned  about  the  safety  of  nuclear  power*  This  has 
aloo  been  a prinary  concern  of  the  Atomic  Energy  Cormission  and 
Its  reactor  safety  research  program,  and  ha9  resulted  In  this  source 
of  electrical  power  receiving  greater  scientific  and  technical 
attention  thou  any  other  form  of  energy  during  the  past  20  years* 
During  this  tine  the  results  of  this  research  a^d  related  safety 
analyses  have  shown  that  the  ris?cs  to  the  public  associated  with 
nuclear  power  are  very  small* 

You  way  be  interested  in  the  results  of  a two  year  independent 
study  of  nuclear  reactor  safety  directed  by  Professor  Rasmussen  of 
the  :: jufiachuactts  Institute  of  Technology  which  concluded  that  the 
likelihood  of  reactor  accidents  is  Much  smaller  than  nany  types  of 
non-nuclear  accidents  with  slrJLlar  consequences*  A summary  release 
on  this  study  is  enclosed. 

In  a letter  of  this  typo,  it  is  not  possible  to  cover  all  the  aspects 
of  the  citing  t;:d  operation  of  nuclear  power  plants,  reactor  safety, 
radioactive  waste  disposal,  etc.  Therefore,  I have  enclosed  a number 
of  relevant  reports  and  brochures' which  cover  these  areas  of  concern 
for  your  information.  I believe  you  may  also  be  interested  in  the 
remarks  of  Dr*  Dixie  Leo  Ray,  a noted  zoologist  and  Chairman  of  the 
U.  S*  Atomic  iiusrgy  Commission  in  her  assessment  of  today's  energy 
situation,  and  also  line  report  by  Dr.  Ralph  Lapp,  a consultant  ori 
environmental  natters  for  the  U.  S.  Senate  Public  Works  Comittee 
which  provides  a "Citizen's  Culdo  to  Uuclear  rover*’'  The  report  by 
Dr*  Forbes  and  hla  colleagues,  who  after  several  years  of  detailed 
study  have  changed  their  position  on  tha  safety  of  nuclear  power  and 
now  concluded  that  for  the  next  quarter  of  a century  nuclear  power 
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is  the  preferable  method  for  pcncrnL Ins  olt.c  tri.city  vhen_conpared  to 
ell  other  available  sources  of  py;or  includin',  coal  r.n d oil,  nay  be 
useful  in  your  review  of  this  men. 

In  record  to  land  use,  you  nuy  bo  interested  to  know  that  oa  an  overage, 
for  a lnr^o  (1  rill  ion  kilovolt)  nuclear  pover  plant  approximately 
200-400  acres  of  load  is  normally  required.  On  the  other  hand,  if 
you  wore  to  substitute  a comparably  sized  coal  fired  plant,  it  gen- 
orally  require n approximately  1000  acres,  including  onsite  coal 
storage  and  ash  disposal. 

Your  point  that  the  Federal  governmnt  should  be  encouraged  to  put 
norc  tax  noney  into  research  on  other  energy  sources  such  as  solar 
and  geothermal  and  others,  has  boon  accepted  by  this  session  of  the 
U.  S.  Congress.  The  overall  Federal  budget  for  energy  research  has 
approximately  doubled  beginning  thio  past  July,  with  a greator 
emphasis  being  placed  on  the  development  of  other  energy  sources  ouch 
as  coal,  solar  cnorgy,  geothermal  and  others.  In  a related  develop- 
ment, you  may  be  interested  to  know  that  Federal  legislation  was 
enacted  on  October  11  which  f'orra  a new  Energy  Research  and  Develop- 
ment Adnlnist ration.  In  this  new  legislation  the  Atoriic  Energy 
Commission  is  abolished  and  nil  of  itn  program  arc  integrated  into 
a new  broader  based  energy  organization.  All  other  forms  of  energy 
research  which  had  been  formerly  carried  out  under  the  Department  of 
the  Interior  and  the  National  Science  Foundation  will  now-aleo  become 
part  of  this  overall  organization.  In  thin  way  it  in  hoped  that  all 
energy  sources  will  receive  greater  scientific  and  technical  emphasis 
than  in  the  past  quo  thereby  assist  the  U.  S.  in  developing  a degree 
of  self-sufficiency  which  appears  warranted  by  tho  recent  oil  embargo 
situation. 

I hope  tho  endooed  material  provides  further  insight  into  your  con- 
cerns regarding  nuclear  power;  if  I can  be  of  further  assistance  do 
not  hesitate  to  let  me  know. 


Sincerely, 

Wolter  G.  Bolter 
Senior  Environmental  Engineer 
Division  of  Biomedical  and 
Environmental  Research 


Enclosure 8 

bcc:  J.  Swinebroad  rdg 


MC  £13853 
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November  7#  197^ 


-oolc  Energy  Commission 
filter  <6.  Belter 

DW.  of  Biomedical  Ehv.  Research 
Washington,  D.C. 

Dear  Mr . Belter , 


As  a Senior  Environmental  Engineer  of  the  AEC  and  a native  of'Eau  Claire,  Hi*., 

I Just  recently  read  in  the  Zau  Claire  Leader-Telegram  where  you  received  the  1st 
Fed.  Bv/.  Engineer  of  the  Year  award.  My  reaeon  for  writing  to  you  today  is  the 
subject  of  Nuclear  Po *er  planta . 

You  aoay  have  read  or  heard  that  Northern  States  Tower  Co.  of  Eau  Claire  is 
planning  to  build  a Nuclear  Prwer  Flant  around  this  area.  Their  plans  at  first  was  to 
build  2-  1150  megawatt  generators  with  the  taking  It  **,700  acres  of  land.  They  claim 
now  thit  due  to  the  Inflation,  their  plans  are  now  to  delay  the  first  reactor  for 
three  years  and  the  second  unit  indefinetly.  According  to  the  AEC,  the  second  unit 
has  been  cancelled.  NSP  have  purchased  most  of  the  land  by  threatening  the  landowners 
if  they  weren’t  going  to  sell,  they  would  get  condemned.  Now  NSP  plans  are  to  rent 
the  land  back  to  the  landowners  for  $10  oer  acre  and  anyone  outside  the  plant  area 
for  $15  per  acre. 

Truthfully  sneaking,  I just  don’t  like  the  Idea  utilities  operate  and  from  what 
I have  been  reading  and  hearing,  this  also  goea  for  the  Atomic  Ehergy  Commission. 

Could  you  honestly  toll  me  fchat  your  reaction  le  to  building  more  Nuclear  Power 
Plants  and  how  you  fell  about  the  safoty  of  them,  the  taking  of  productive  farm  la-.d  , 
the  shutdowns,  waste  disposal,  theft  and  many  others  problems  associated  with  its  use, 


I truthfully  feel  that  we  should  encourage  our  federal  government  to  put  more  of 
our  tax  money  toward  research  of  other  energy  sources,  like  solar  energy,  wind  L 
tidal  power,  geothermal  and  many  others  that  are  clean  and  inexhaustible.  I an  one  of 
ever  ICO, COO  petition  signers  0 /posed  to  the  construction  of  Nuclear  Power  plants 
because  of  the  oroblens  and  I believe  It  Is  time  (right  now)  to  dwell  on  other  energy 
sources . 


Northern  States  Pewer  Co.  olans  are  to  get  power  from  the  Manitoba  Hydro  Electric 
Plant  in  Canada.  I believe  in  conservation,  but  if  the  rfls.  Public  Service  Co-m.  finds 
that  we  are  in  need  for  more  electricity,  I would  very  ouch  prefer  a hydro-electric 
plant  (a  study  two  years  ago  shows  where  one_had  been  planned  for  around  thia  area  - 
I believe  by  another  electrical  company)  or  a coal  fired  plant  with  all  of  its  up  to 
date  health  protectors.  1 dislike  vsry  cuch  the  taking  of  homos  1 buildings  for  a 
generating  plant  wh?re  a clean  and  eafe  plant  could  be  put  eomewhere  where  thie  doesn’t 
happen,  Euilding  Nuclear  Power  Plants  does  take  slot  of  productive  farm  land,  and  like 
it  is  hero,  people  have  to  relocate  their  homes,  buildings  & land.  It  has  caused  the 
landowners  alot  of  misery.,  because  I know  - ny  parents  owned^bO  acres  of  land  in  ♦no 
plant  site. 

Please  check  into  '.he  Vuclear  Industry  for  me  and  honestly  tell  me  if  Nuclear 
Power  is  really  feasible  and  economical  with  all  the  risks  involved.  People  in 

concern  hi.j  al-i\a  u..u.  ..ui  a pl-nv.  . . :re  ur  - .y  p-.opi.t-  .0  tho  c:-,-'.ruc> 

ion  ef  this  olant,  Thero  are  *»  othcrMJQtlll  utilities  planning  to  build  Nuclear  Plant* 
at  Port  Atkinson,  Wia.  and  a great  number  of  people  are  opposing  it#  ^ 

/ r ^ 'jYojro  truly , / /, 

. : r:>.  C-..cn  C,  fcaclc 


Thmkinr  you,  I an 


Mrs.  Roy  L.  Lamb 
412  Neosho  Boulevard 
Neosho,  Missouri  64850 

Dear  Mrs.  Lamb: 

Your  letter  of  March  10,  1975,  to  President  Ford  has  been 
referred  to  this  office  for  reply. 

Please  be  assured  that  your  Government  shares  your  concern 
over  the  safety  Aspects  of  nuclear  pover  plant  operation. 

The  electric  utility  companies  who  operate  nuclear  power  plants 
In  the  United  States  are  required  to  meet  rigid  construction 
and  radiological  safety  criteria  established  by  the  Nuclear 
Regulatory  Commission  before  they  are  licensed  to  build  or 
operate  a nuclear  pover  reaotor. 

The  objective  of  the  Energy  Research  and  Development 
Administration's  (ERDA)  environmental  research  and  develop- 
ment program  is  to  assure  that  activities  involving  nuclear 
energy  and  ell  other  forma  of  energy  are  conducted  with  due 
regard  to  human  health  and  safety.  In  order  that  you  may 
understand  the  scope  of  this  effort,  we  are  sending  you, 
under  separate  cover,  a copy  of  TID-4065-R1,  'Summaries  of 
USAEC  Environmental  Research  and  Development .”  Although 
this  document  was  written  under  the  auspices  of  the  former 
Atomic  Enorgy  Connies Ion,  the  programs  described  therein 
are  being  continued  today  under  the  Energy  Research  and 
Development  Administration. 

You  will  be  pleased  to  know  that  when  ERDA  was  created  under 
the  Energy  Reorganisation  Act  of  1974,  the  Offices  of  Assistant 
Administrator a for  Fossil  Energy,  Nuclear  Energy,  and  Solar, 
Geothermal,  and  Advanced  Energy  Systems  were  created.  Under 
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the  latter  Assistant  Administrator,  the  Divisions  of  Solar 
Research  and  Geothermal  Research  were  established.  It  ie 
anticipated  that  funding  for  research  la  these  tvo  important 
fores  of  energy  will  be  In  the  hundreds  of  millions  of 
dollars  over  the  next  decade. 

We  appreclato  your  interest  in  our  Nation's  energy  problem. 
If  ve  can  assist  you  further,  please  let  us  know. 

Sincerely, 


r ~ 


bcc:  AMF 

BER:MCB 

J,  Liverman,  BER 
J.  Miller,  BER 
BER: EP  rdg  file 


Origins1  signed  by  ~ 

Jf,  W.  Barr,  Jr.,  M.ft. 

Tames  L.  Liverman,  Director 
Division  of  Biomedical  and 
Environmental  Research 


GM:  04087569 


RCBrothers 

4/^775 
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APR  7 ^V4  8 48 


41  ?.  Neosho  Blvd. 

Neosho,  Missouri,  64850 
March  10,  1975 


raid  D.  Ford 

esident  of  the  United  States 
e Uhite  House 
shington,  I).  C. 

\ • 

ar  Mr,  President; 

a citizen  of  this  great  country,  a lover  of  mankind,  and  a 
ther,  I urge  you  to  use  the  power  of  your  office  to  discourage 
o prolifo  ation  of  nuclear  nowe  plant'1.  he  tremendous  po~4ntl al 
n ers  from  mi^handli of  nuclear  wast*  nroduct^  and  Possible  ha.m 
those  who  must  w~rk  with  it  eve.y  daj  boggle  t’.e  imagination. 


e channeling  o:  $.  government  funJs  and  influence  tov/ard  the 

velopment  of  wind  and  solar  power  se^s  to  the  wiser  use  of  our 
sources.  Please,  Mr.  President)  this  i<*  not  a political  question 
t a matter  of  life  and  death,  to  us  now,  and  more  certainly  to  our 
ture  generations. 

ank-you  for  listenin'*. 


Sincerely, 

7 Xu . l?cy.  ItL 

./  *'rs.  Poy  L.  Lamb 
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Hr.  Jeremiah  Scott 

1306  South  Pershing 

Indiana polio , Indiana  46221 

Dear  Hr.  Scottt 

This  is  In  response  to  your  letter  of  March  23,  1975. 

Please  be  assured  that  your  government  shares  your  concern 
over  the  safety  aspects  of  nuclear  power  plant  operation. 

The  electric  utility  companies  who  operate  nuclear  power 
plants  in  tho  United  States  ore  required  to  meet  rigid  con* 
ctructlon  and  radiological  safety  criteria  established  by 
the  Nuclear  Regulatory  Commission  before  they  are  licensed 
to  build  or  operate  a nuclear  power  reactor. 

Nuclear  reactors  are  designed  to  retain  all  but  an  extremely 
small  fraction  of  the  fission  products  formed  during  the  opera 
tion  of  the  reactor.  Reactor  operators  are  required  to  con- 
tinuously monitor  the  gaseous  and  liquid  effluents  released 
to  the  environment.  The  Federal  government  has  established 
rigid  regulations  pertaining  to  the  release  of  such  material. 
These  are  set  forth  in 'Title  10,  Code  of  Federal  Regulations, 
Part  20,  "Standards  for  Protection  Against  Radiation."  I 
have  requested  the  Nuclear  Regulatory  Commission,  formerly 
a part  of  the  Atomic  Energy  Commission  (AEC),  to  send  you  a 
copy  of  10-CFR-20  for  your  retention.  I am  enclosing  several 
publications  from  our  "Understanding  the  Atom"  series.  Two 
of  these,  "Nuclear  Power  and  the  Environment"  ond  "Atomic 
Power  Safety,"  should  give  you  a better  understanding  of  the 
safeguards  built  into  a typical  reactor  and  of  the  procedures 
followed  in  the  management  of  radioactive  waste  material. 

X am  also  enclosing  for  your  retention  a draft  copy  of  NASH- 
1400,  "Reactor  Sofcty  Study."  This  is  a study  sponsored  by 
the  former  AEC  to  estimate  the  risks  that  could  be  involved 
In  potential  accidents  in  commercial  nuclear  power  plants. 

The  purpose  of  the  study  was  to  make  estimates  of  the  .risks 
Involved  and  then  compare  them  with,  nonnuclear  iisV.s,  e.g., 
motor  vehicle,  falls,  fire,  etc.,  to  which  individuals  in 
our  society  arc  now  expoced*  Table  I on  page  2 of  the  study 
lists  the  risk  of  fatality  by  various  causes  Including  that 
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from  nuclear  reactor  accidents.  The  study  believes  that 
nuclear  risks  ere  snail,  but  makes  no  Judgment  as  to  their 
acceptability* 

In  addition  to  the  nuclear  safety  responsibilities  imposed 
upon  reactor  operators,  there  are  aovcrel  netvorko  established 
by  both  Federal  and  state  Governments  for  tho  purpose  of 
monitoring  the  levels  of  radioactivity  in  the  environment. 

The  Energy  Research  and  Development  Administration  (formerly 
the  Atomic  Energy  Commission)  maintains  surveillance  of  air, 
water,  milk,  nnd  vegetation  in  the  areas  surrounding  all  of 
tho  National  Laboratories  (such  aa  the  Hollfleld  National 
Laboratory  in  Tennessee  end  Brookhoven  National  Laboratory 
in  How  York).  The  Environmental  Protection  Agency  (EPA) 
maintains  an  Environmental  Radiation  Ambient  Monitoring  System 
(ERAltS)  consisting  of  74  sampling  stations,  55  of  which  are 
on  standby  If  tho  need  arises.  The  remaining  19  stations 
collect  one  or  two  air  filter  samples  per  week.  Tho  74  stations 
ara  located  in  every  state  plus  Puerto  Rico  and  the  Canal  Zone. 

A Pasteurized  Milk  Network,  maintained  by  the  EPA,  consists 
of  65  milk  sampling  stations,  63  located  in  the  United  States 
and  one  each  In  Puerto  Rico  and  the  Canal  Zone.  Fifteen 
states  routlnoly  collect  milk  samples  and  report  their  findings 
to  EFA. 

The  Energy  Research  and*  Development  Administration  has  recently 
created  a facility  known  as  the  Atmospheric  Release  Advisory 
Capability  (ARAC).  Yfnen  fully  developed,  this  facility  will 
provide  rapid  atmospheric  and  radiation  dose  information  to 
any  one  of  a number  of  ERDA  installations  which  might 
experience  an  unexpected  incident. 

X hope  the  above  information  pi uo  the  material  contained  in 
the  enclosed  publications  has  answered  your  questions  concern^ 
lng  reactor  safety  end  environmental  contamination.  If  you 
have  further  quectlons,  or  If  we  can  assist  you  in  any  way, 
please  do  not  hesitate  to  ask. 


bcc.  7.  m tile r I 00: 


Sincerely, 

Original  signed  bf 
Jamsa  L.  Live  ream 

James  L.  Llverman  . 
Assistant  Administrator 
for  Environment  and  Safety 


Enclosures 


MC:  4303 
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Bareli  Us,  lj, 


James  1.  Liverman 
Assistant  General  Manger  for 
Biomedical  and  Environmental  Research 
and  Safety  Programs 

Dear  Sir; 

I am  a very  concerned  citizen  who  is  doing  all  I can 
to  help  out  in  the  energy  crisis.  I've  heard  the  answer 
to  our  limited  energy  problem  is  the  Atomic  Nuclear  Reactor. 
However,  there's  a haunting  question  bothering  me.  How  safe 
Is  the  Atomic  Nuclear  Reacton  ? 

I have  read  there's  mounting  concern  about  the  dangerous 
amounts  of  radioactive  materials  that  will  be  released  into 
our  environment.  Contamination  from  this  radioactivity  could 
have  n tremendous  effect  uoon  araerican  lives  today  and  in 
future  venerations  to  come.  Genetic  injury  is  a cause  for 
real  concern,  not  to  mention  if  our  foodsource,  rivers  end  soil 
contaminated. 

Y’e  are  told  that  there  are  a number  of  radioactive  waste 
’'roducta  released  at  reactor  sites  that  do  not  decay  for  dozens 
or  ev*n  hundreds  of  years.  This  means  that  the  accumulation 
of  radioactivity  in  our  environment  will  increase.  It  has  been 
•>o*nted  out  that  much  of  this  released  radiosotooes  tend  to 
concentrate  in  hun>a  and  other  organic  systems,  resulting 

ft 

v huPdin*  uo  n<*  formidable  doses  of  radionuclide. 


33-191  0-79-88 
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In  a 1971  survey  by  the  nuclear  utilities  Services,  it 
wns*  revealed  that  high  levels  of  radioactivity  in  the  Ohio 
River  bottom  sediment  rose  in  oarallel  to  the  unsurge  of 
ntrontium  90  in  the  soil  and  milk  of  that  area. 

I understand  the  visions  of  enormous  benefits  t*e  reactor 
could  orovide  for  mankind,  yet  I can't  ignore  the  dangers 
cither.  I am  neither  pessimistic  or-ootimist ic  concerning 
the  construction  of  more  Atomic  Nuclear  Reactors.  However, 

I feel  a ooint  of  view  should  be  taken  fr^n  the  public  interest 
on  t^ese  matters.  Muclear  safety  is  not  only  a scientific 
question,  it  is  a humanitarian,  moral  and  Dhilosophical 
decision.  I would  appreciate  any  information  you  could  sup- 
nlY  me  on  your  safety  program. 

Sincerely  yours, 


Jeremiah  Scott 
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Mr.  William  K.  Watson 
3257  S.  182nd  Place 
Seattle,  Washington  98188 

Dear  Mr.  Watson: 

Tour  letter  of  June  25,  1975,  to  the  Energy  Research  and  Development 
Administration  has  been  referred  to  this  office. 

The  matter  over  vhlch  you  express  concern  ls^  of  course,  a serious 
one,  and  one  In  which  ERDA  is  very  interested.  The  report  to  vhlch 
you  make  reference  undoubtedly  is. a paper  by  C.  V.  Chester  and  R.  0. 
Chester  in  the  March  1974  Issue  of  Nuclear  Technology  entitled  "Civil 
Defense  Implication  of  an  LHFBR  in  a Thermonuclear  Target  Area,"  The 
effects  at  lover  overpressures  on  an  LMFBR  were  considered  In  Chapter 
18  of  a publication  from  the  Oak  Ridge  National  Laboratory,  Civil 
Defense  Research  Project  Annual  Progress  Report,  December  1972.  This 
document  Is  available  from  the  l).  S,  Department  of  Commerce,  5285 
Port  Royal  Road,  Springfield,  Virginia  22151.  Price:  Printed  Copy 

$3.00;  Microfiche  $0.95. 

The  effects  of  nuclear  weapons  on  various  types  of  reactors  are 
under  continuing  research,  and  results  are  published  as  they  become 
available.  The  journal  of  Nuclear  Safety  usually  has  references  to 
this  work. 

Analyses  to  date  indicate  that  if  a nuclear  veapon  explodes  on  the 
contalnrcnt  building  of  a light  water  reactor  (LWR) , the  core  will 
be  exposed  and  crushed  (although  for  intermediate  else  weapons  not 
vaporized),  end  mixed  with  other  crater  debris.  For  low-yield 
weapon  explosions,  the  reactor  core  would  remain  in  fairly  large 
pieces  and  will  not  be  distributed  as  widely  as  the  radioactive 
fallout  from  the  weapon  itself. 

There  are  many  factors  which  a country  with  a limited  stock  supply 
of  nuclear  weapons  might  consider  before  embarking  on  the  course 
suggeeted  In  your  letters  The  effectiveness  and  consequences  of 
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■uch  *o  action  are  highly  questionable.  For  example,  If  the  Intent 
la  eo  destroy  a nation’s  a rood  forces.  It  would  be  proferable  to 
direct  the  weapon  against  a military  target  rather  than  against  a 
reactor  where  release  of  the  core  materials  mi^ht , in  sufficient 
quantities  and  fora,  and  with  propor  distribution,  result  In  health 
consequences  decades  Inter,  and  would  have  little  inroedlate  effect— 
other  than  loss  of  power — on  a war  effort.  On  tha  basis  of  economic, 
strategic,  political  and  military  considerations,  a reactor  does  not 
appear  to  be  a high  priority  target  for  the  purposes  you  suggest. 

Plutonium  dioxide  is  one  of  the  moat  refractory  substances  known, 
and  will  not  ba  vaporised  from  the  core  fragments  to  any  appreciable 
extent.  The  lethal  effects  of  tha  volatile  and  semlvolatlle  fission 
products  could  be  expected  to  cover  a much  larger  area  than  any 
carcinogenic  effects  of  tha  comparatively  United  number  of  fine 
particles  of  plutonium  produced  In  the  destruction  of  the  core. 

The  area  covered  by  lethal  levels  of  radioactive  fallout  from  the 
weapon  Itself  will  be  many  times  larger  again. 

As  shown  In  Table  4-28  (p.  4-75)  of  WASH-J1250,  0.027  kg  of  plutonium-239 
per  ton  of  spent  light  water  reactor  fuel  would  be  found  In  the  high- 
levol  wastes  produced  during  fuel  reprocessing  (1/6  to  1/3  of  Che  core 
would  be  reprocessed  annually).  With  plutonium  recycle  the  bulk  of 
the  plutonlum-239  produced  in  a LWR  power  plant  would  be  used  In  nixed 
oxide  fuel  and  then  converted  Into  electricity  In  other  nuclear  power 
plants,  as  discussed  in  WASH-1250  (e.g.,  p.  4-91).  There  would  be 
roughly  0.18  kg  of  plutonium-239  per  ton  of  spent  LUX  fuel  In  alpha 
wastes  produced  during  fuel  reprocessing  and  fabrication  operations. 

Tha  estimate  of  lung  cancers  la  extremely  dependent  upon  the  acceptance 
of  highly  questionable  assumptions  (e.g.,  that  a pound  of  plutonium 
will  be  divided  exclusively  into  uniform  dimension  particles  of  respir- 
able sire;  that  material  will  remain  pure  plutonium  dioxide  and  not 
combine  with  uranium,  fission  products  and  inert  materials;  that  this 
material  will  ba  uniformly  dispersed  on  land  area  but  not  the  oceans; 
that  Dr,  Ceeaaman'a  hypothesis  is  In  fact  true;  etc.).  Each  of  those 
points  is  very  hypothetical,  and  there  haa  been  considerable  discussion 
concerning  the  Geesaman  hypothesis. 

f 

Ife  would  suggest  that  you  consult  other  sources  of  information  on  the  * 
topic  of  plutonium  toxicity,  some  of  which  discuss  tho  Gocsaman  hypothesis 
and  the  basis  for  it.  These  documents  include: 
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WASH-1535,  Proposed  Final  Environmental  Statement,  Liquid 
Metal  Fast  Breeder  Reactor  Program,  Vol.  II.,  Section  4.7 
and  Appendix  XI. G. , 0.  S.  Atonic  Energy  Cocmission,  December 

1974.  Available  from:  U.  $•  Government  Printing  Office, 

Washington,  D.  C.  30402. 

ORP/CSD-75-1,  Proceedings  of  Public  Hearings i Plutonium  and 
the  Other  Transuranium  Elements,  Vol.  1,  U.  S.  Environmental 
Protection  Agency,  1974.  Available  from:  U.  S.  Environmental 

Protection  Agency,  Office  of  Radiation  Programs,  Criteria  and 
Standarde  Division,  Washington,  D,  C.  20460. 

WASH-1359,  Plutonium  and  Other  Transuranium  Elements:  Sources, 

Environmental  Distribution  and  Biomedical  Effects,  U.  8.  Atomic 
Energy  Consul  salon,  December  1974.  Available  from:  National 

Technical  Information  Service,  U.  S.  Department  of  Commerce, 
5285  Port  Royal  Road,  Springfield,  Virginia  22151. 

WASH-1320,  A Radiobiological  Assessment  of  the  Spatial 
Distribution  of  Radiation  Dose  from  Inhaled  Plutonium, 

U.  S.  Atomic  Energy  Commission,  September  1974.  Available  ~ 
from:  U,  S.  Government  Printing  Office,  Washington,  D.  C. 

20402. 

The  Toxicity  of  Plutonium,  Medical  Research  Council,  London, 

1975.  Available  from:  Her  Majesty's  Stationery  Office, 

49  High  Holbom,  London  WC1V,  6KB,  England. 

LA-5810-MS,  A Review  of  the  Natural  Resources  Defense 
Council  Petition  Concerning  Limits  for  Insoluble  Alpha 
Emitters,  Los  Alamos  Scientific  Laboratory,  November  1974. 
Available  from:  National  Technical  Information  Service, 

U.  S.  Department  of  Commerce,  5285  Port  Royal  Road,  Springfield, 
Virginia  22151.  ^ 

NRPB-R29,  Radiological  Problems  in  the  Protection  of  Persons 
Exposed  to  Plutonium,  National  Radiological  Protection  Board, 
Harwell,  Dldcot,  England,  September  1974.  Available  from: 

Her  Majesty's  Stationery  Office,  49  High  Holbom,  London  WC1V, 
6H8,  England. 
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One  can  hypothesize  the  number  of  immediate  death®  resulting  from 
unlforu  opt Inal  dispersal  of  other  materials,  such  as  a pound  of 
botullnus  toxin,  nerve  gas,  certain  viruses,  etc.  There  is  enough 
water  on  earth  to  drov/n  every  person.  Although  such  examples  are 
dramatic  in  terms  of  the  casualties,  experience  tells  us  they  are 
unreasonable. 

An  example  of  hov  much  atmospherically  dispersed  plutonium  ultimately 
-reaches  man  is  given  in  WASH-1359  (Table  XI,  p.  261)  referred  to  above. 
Hundreds  of  kllocurles  of  plutonium  were  injected  Into  the  atmosphere 
as  a result  of  nuclear  weapons  testing.  Of  this  amount  approximately 
10~&  has  reached  man,  or  about  ID"*?  per  person;  these  numbers  ere 
consistent  with  actual  measurements  of  plutonium  in  tissue. 

If  the  actual  threat  and  dangers  of  sabotage  to  a nuclear  power  plant 
were  much  greater  than  are  presently  projected,  the  plant  could  be 
built  underground.  It  is  doubtful  that  a small  or  medium  yield 
nuclear  weapon  detonated  on  a reprocessing  plant  would  have  effects 
greater  than  those  of  the  weapon  Itself  since  the  plant  would  contain 
in  process  a limited  amount  of  radloactlylty,  typically  the  equivalent 
of  a fraction  of  one  reactor  core  that  has  cooled  for  six  months  or 
longer.  The  potential  hazard  from  wastes  stored  on  site  depends  on 
their  quantity  and  the  method  of  storage.  Hoot  of  the  inventory  of 
waste  products  at  the  reprocessing  plant  would  ba  in  the  high  level 
liquid  waste  storage  tanks,  which  are  already  underground.  There 
appears  to  be  no  need  to  locate  the  remainder  of  the  fuel  reprocessing 
plant  underground. 

At  the  prosent  time  there  is  no  power  reactor  fuel  being  reprocessed 
commercially  In  the  United  States.  The  subject  of  wAStc  management 
Is  under  consideration  by  the  responsible  divisions  of  both  the  Nuclear 
Regulatory  Commission  and  ERDA.  Waste  management  methods  being  con- 
sidered would  not  add  materially  to  our  vulnerability  to  acts  of  war. 

I hope  that  this  information  provides  some  perspective  on  your  expressed 
concerns. 


Sincerely, 

Original  signed  by 
Burr,  Jr., 


■hr r : — Dr.  Livnrmaa 


James  l.  Liver ran,  Director 
Diviolon  of  Dloccdlcal  and 
Environmental  Research 
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June  25,  1975 

Energy  Research  ft  Development  Administration 
Washington,  D.C. 

I would  like  a reference  to  a report  prepared  by  a team  of  qualified  experts 
which  discusses  the  foreseeable  consequences  of  a small  yield  nuclear  device 
Impacting  directly  on  the  nuclear  core  containment  building  of  a 1,000  Megawatt 
LWR  or  breeder  reactor  after  it  has  developed  its  normal  radioactive  burden?  a 
report  wnich  covers  the  foreseeable  consequences  over  t^e  period  - years,  decades, 
centuries,  millenlums  - when  the  radioactive  products  dispersed  by  .such  an  event 
could  be  expected  to  remain  biologically  active. 

(Vhy  do  I think  such  an  event  might  happen?  A large  power  plant  represents  a 
tempting  military  target.  A large  nuclear  power  plant  is  a doubly  tempting  target 
for  a country  with  a limited  nuclear  arsenal,  because  such  a plant  can  Amplify  the 
radiological  effect  of  a small  nuclear  device  hundreds  of  times,  and  particularly 
if  meteorological  conditions  are  chosen  with  care  these  radiological  effects  can 
produce  far  more  devastation  than  the  predictable  effects  of  suddenly  cutting  off 
1 ,000  Megawatts  of  electricity.  There  are  predictions  that  some  $0  countries  will 
have  the  Plutonium  239  from  nuclear  power  plants  they  need  to  build  small  nuclear 
devices,  by  the  end  of  the  century.) 

I am  particularly  interested  in  what  would  happen  to  the  1,000  lbs  or  so  of 
Plutonium  239  which  would  be  part  of  the  normal  radioactive  burden  of  a 1,000 
Megawatt  LWR  power  plant.  (AEC  WASH-1230  contains  jh  estimate  that  there  will  be 
about  6 Kg  of  Plutonium  239  par  ton  of  fuel  in  such  a plant,  and  states  elsewhere 
that  some  plants  have  in  excess  of  150  tons  of  fuel  in  place  in  the  core.)  The 
breeder  reactor  will,  I believe,  have  much  greater  amounts  of  Plutonium  239  in  situ. 

What  probability  Is  there  that  in  the  nuclear  destruction  of  a f,000  Megawatt 
nuclear  power  plant  by  a small  nuclear  device  that  the  Plutonium  239  in  the  plant 
core  would  be  vaporized  and  then  condense  in  the  form  of  an  aerosol  of  fine, 
Insoluble  particles  averaging  1 micron  size,  as  hypothesized  by  Dr.  John  Gofman  in 
predicting  that  in  this  way  a single  pound  of  Plutonium  239  could  create  some 
3 billion  effective  human  lung  cancer  doses  on  the  basis  of  a Btr.  Geesaman'a  esti- 
mate that  there  will  be  one  human  lung  cancer  induced  for  each  10,000  fine  particles 
of  Plutonium  239  inhaled  into  the  lungs? 

If  such  an  aerosol  of  fine  particles  of  Plutonium  239  is  a possible  result  of  a 
small  nuclear  device  impacting  a 1,000  Megawatt  power  plant,  how  many  actual  cases 
of  human  and  animal  lung  cancer  could  ce  predicted  for  each  pound  of  Plutonium  <L39 
injected  into  the  atmosphere  in  the  form  of  an  aerosol  of  1 micron  particles,  over 
the  period  of  time  before  this  material  could  be  predicted  to  represent  ne- further 
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threat,  primarily  by  being  swept  by  normal  atmoshpherie  washing  processes  into 
the  depths  of  the  oceans? 

Is  it  not  true  that  this  danger  could  be  eliminated  for  all  practical  purposes 
by  requiring  that  the  nuclear  core  of  an  atomic  power  plant  be  located  at  least 
200  ft  underground,  as  has  been  recoftnended  by  Dr.  Edward  Teller  on  many  occasions? 
Would  a small  or  medium  yield  nuclear  weapon  dropped  on  a reprocessing  plant  for 
nuclear  wastes  produce  even  more  serious  radiological  problems,  so  that  it  might 
be  vise  them  underground  also? 


This  letter  represents  my  fourth  attempt  to  secure  information  about  such  an 
event.  (Three  previous  inquiries  were  made  to  the  AEC. ) I am  hoping  that  as  a 
new  administrative  agency  taking  over  from  the  ABC  you  will  be  willing  to  make 
some  kind  of  response,  even  if  it  is  to  say  you  have  no  intention  of  going  into 
the  matter.  (No  answer  of  any  kind  was  given  to  my  previous  letters.)  Please? 
Some  kind  of  answer? 

Very  truly  yours, 


William  K.  Watson 
5257  S.  182nd  PI. 
Seattle,  VA  98188 


Note:  Dr.  Cof man's  consents  about  the  possible  cancerous  properties  of  a fine 

dispersion  of  a pound  of  Plutonium  239  can  be  found  on  page  7 of  '’The  Case  for  a 

Nuclear  Moratorium"  published  by  the  Environmental  Action  Foundation,  Suite  12k, 

The  Dupont  Circle  Bldg.,  Washington,  D.C.  20036.  Price  $1.50.  The  figure  of  3 

billion  potential  cancer  doses  is  deriveable  as  follows!  One  pound  of  Plutonium 

239  as  a solid  occupies  about  28  cop.  A cm^  divided  into  one  micron  particles 

would  number  10  particles.  If  one  accepts  Dr.  Geesaman'a  estimate  of  one  human 
a 

lung  cancer  for  each  10  particles  inhaled,  then  one  pound  of  Plutonium  239  in  the 
form  of  1 micron  particles  would  equal  about  28  cof*  x 10* 2 parti  clea/cm^  x 10“* 
cancer  doses/particle  » 2.8  x 10^  cancer  doses,  or  about  3 billion  potential  cancer 

doses  from  each  pound  of  Plutonium  239  turned  into  1 micron  particles.  Since  there 
1 4 

are  about  5 x 10  square  meters  on  the  face  of  the  earth,  the  even  dispersion  of 
1,000  lbs  of  Plutonium  in  the  form  of  1 micron  particles  over  the  face  of  the  earth 
would  distribute  about  1,000  x 2.8  x 10^  doses  over  5 x 10*  m2  ■*  about  180  square 
aeters  per  10,000  particle  dose.  In  a population  of  200,000,000  in  the  area  of  the 
JS,  do  you  have  an  estimate  of  how  many  Plutonium  particles-  would  end  up  in  human 
lungs  in  the  course  of  an  average  year,  In  the  form  of  dust  particles  stirred  up 
'rom  the  earth's  surface;  given  this  density  of  distribution  of  particles  ."of  iu  2;^? 
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UNITED  STATES 

ENERGY  RESEARCH  AND  DEVELOPMENT  ADMINISTRATION 
WASHINGTON,  D.C.  20545 


SEP  3 1975 


Honorable  William  H.  Ketchua 
House  of  Re present at Ivee 


Dear  Mr,  Ket chuai 


The  Energy  Research  and  Development  Administration  (ERDA)  staff  has 
reviewed  the  letter  from  your  constituents,  regarding  the  nuclear 
power  plant  proposed  for  construction  in  Wasco,  California,  as  you 
requested  in  your  August  19,  1975  letter  to  Dr,  Robert  C,  Seamans,  Jr.t 
Administrator  of  ERDA.  The  following  comments  are  offered  for  your 
use  in  replying  to  their  letter. 

The  plant  referred  to  la  commonly  called  the  proposed  San  Joaquin 
Nuclear  Project  (4-1300  megawatt  units),  to  be  owned  by  the  Los  Angeles 
Department  of  Water,  the  Pacific  Gas  and  Electric  Corcpany,  the  Southern 
California  Edison  C6ooany  and  the  San  Diego  Gas  and  Electric  Company. 
ERDA  does  not  have  information  to  answer  such  Questions  as  the  need  for 
power  in  Kern  County,  the  direct  economic  benefits  of  the  proposed  plant, 
sources  of  cooling  water  for  the  plant  and  jobs  to  be  provided  due  to 
the  location  of  the  proposed  plant  in  Kern  County.  These  factors  will 
be  considered  by  the  utilities  in  their  environmental  report  to  be 
submitted  to  the  Nuclear  Regulatory  Commission  (NRC) • NRC  will  evaluate 
these  and  other  factors  in  the  process  of  preparing  an  Environmental 
Impact  Statement  for  the  proposed  plant.  We  understand  from  NRC  that 
the  utilities  have  submitted  an  Early  Site  Review  Report  for  the 
proposed  plant,  NRC  is  now  evaluating  this  report  and  the  proposed 
plant  site,  with  emphasis  on  the  geology,  hydrology  end  seismology  of 
the  area.  Information  concerning  this  early  site  .review  is  on  file 
at  the  NRC  public  document  room  located  in  Bakersfield,  California. 

We  also  understand  that  additional  information  Is  available  in  the 
Draft  Environmental  Impact  Report  for  the  San  Joaquin  Nuclear  Plant 
that  was  submitted  by  the  utilities  to  the  State  of  California,  as 
required  by  California  lav. 

The  following  information  is  provided  in  response  to  the  more  general 
questions  regarding  nuclear  power.  All  civilian  nuclear  power  Teactors 
must  undergo  an  extensive  safety  review  by  the  NRC,  Through  a defense 
in  depth  approach,  the  risk  of  a reactor  accident  is  reduced  to 
acceptable  levels.  It  should  be  noted  that  no  member  of  the  general 
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public  has  been  killed  or  Injured  as  a result  of  a reactor  accident* 

ERDA  is  studying  retrievable  surface  storage  of  transuranlc  and 
solidified  high-level  wastes  (primarily  from  reprocessing  of  spent 
fuel)  as  an  Interim  measure,  pending  further  evaluation  of  permanent 
disposal  concepts.  The  evaluation  of  promising  geological  formations 
and  sites  leading  to  a pilot  geological  repository,  which  In  turn  could 
lead  to  a permanent  disposal  system.  Is  a major  part  of  the  ERDA 
radioactive  waste  program.  At  present,  ERDA  plans  further  study  of 
several  promising  geologic  formations  other  than  bedded  salt.  Including 
study  of  specific  promising  sites,  to  bring  the  state  of  knowledge  of 
these  other  formations  up  to  the  same  level  as  that  of  bedded  salt. 

The  goal  of  this  further  study  is  to  permit  a comparative  evaluation 
of  thes'e  formations  and  the  selection  of  the  optimum  formation  or 
formations  for  pilot  plant  operations.  Following  successful  pilot 
plant  operation,  a disposal  facility  for  high  level  waste  would  be 
developed  and  then  used  for  high  level  wastes  from  the  nuclear  industry. 

Steps  are  underway  to  improve  emergency  plans  for  all  nuclear  accidents. 
Including  accidents  in  transit.  A training  program  in  "Radiological 
Emergency  Response  Planning"  for  State  and  local  government  emergency 
planning  personnel  has  been  established  at  the  Defense  Civil  Prepared- 
ness Agency  (DCPA)  Staff  College  in  Battle  Creek,  Michigan  by  the  NRC 
and  other  involved  Federal  agencies  (a  Federal  Interagency  group). 
Approximately  50  State  and  local  government  emergency  planning  personnel 
have  already  attended  this  one-week  course.  In  addition  to  the  formal 
training  and  guidance  provided  by  NEC  and  other  involved  Federal  agencies, 
the  Pederal  Interagency  group  provides  field  assistance  in  radiological 
emergency  response  plan  development  and  improvement  directly  to  the 
States  upon  their  request.  This  is  accomplished  via  a "Federal  Inter- 
agency Field  Training  Cadre."  Most  States  now  have  active  programs 
underway  to  improve  their  radiological  emergency  response  posture  and 
plans.  The  NRC,  and  other  involved  Federal  agencies,  recognize  that  . 
certain  improvements  need  to  be  made  in  State  end  local  government 
radiological  emergency  response  plans.  By  virtue  of  these  activities, 
the  NEC  is  actively  pursuing  a multi-faceted  program  of  providing 
guidance,  assistance  and  training  to  State  and  local  governments. 

Research  and  development  efforts  on  several  aspects  of  these  problems 
are  underway  at  several  of  the  National  Laboratories  and  by  the  NRC 
and  ERDA  headquarters  staffs.  Examples  Include  the  Atmospheric  Release 
Advisory  Capability  (ARAC)  at  the  Lawrence  Livermore  Laboratory,  the 
Clinch  Valley  Study  at  the  Holifleld  National  Laboratory,  and  a rapid 
version  of  the  Aerial  Radiation  Monitoring  System  (ARMS)  being 
considered  for  development  by  the  headquarters  staffs. 
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It  Is  expected  that  low-level  radioactive  vaates  from  the  proposed 
power  plant  will  be  shipped,  by  truck  or  rail,*  to  existing  or  future 
cosnercial  radioactive  waste  burial  grounds.  Although  these  wastes 
are  carefully  packaged  to  prevent  releases  In  accidents,  such  waates 
would  not  be  useful  for  any  terrorist  activities  and  thus  no  special 
security  measures  are  used  for  such  shipments.  Measures  to  be  taken 
to  prevent  theft  or  sabotage  of  nuclear  materials  are  discussed  In 
Section  7.4,  Volume  IV,  of  the  Liquid  Metal  Fast  Breeder  Reactor  (LMFBR) 
Program  Proposed  Final  Environmental  Statement  (WASH -15 35) , a copy  of 
which  Is  enclosed. 

Regarding  releases  of  radioactivity  to  the  environment  from  nuclear 
power  plants,  operating  experience  to  date  has  shown  that  doses  of 
radiation  to  the  population  from  such  releases  are  only  a small  fraction 
of  those  allowed. by  standards  or  of  doses  due  to  natural  radiation 
or  medical  exposures.  We  also  agree,  of  course,  that  nuclear  power 
should  be  produced  safely  and  without  damage  to  the  environment.  We 
feel  that*  this  can  be  accomplished  with  technology  already  existing  or 
under  development. 

We  trust  that  this  Information  will  be  useful  in  answering  the  questions 
of  your  constituents.  If  additional  information  concerning  nuclear 
power  is  required,  we  would  be  pleased  to  provide  it. 

Sincerely, 

. Original  Signed  by 

T.  A-  Nemzek 
T.  A,  Neazek,  Director 
Division  of  Reactor  Research 
and  Development  * 

Enclosures: 

1.  Volume  IV,  Proposed 

Final  Environmental  Statement, 

LMFBR  Program  (WASH-1535) 

2.  Letter  from  constituents 
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0**r  fa-fclia*",  ” — 

We  art  a croup  of  people  living  and  working  in  the  Bakers- 
field area*  concerned  about  the  probles  of  nuclear  generated  energy. 
We  are  concerned  nalnly  that  our  public  servants,  as  well  aa  our 
follow  citizens,  are  not  aware  of  all  currently  available  Infor- 
mation dealing  with  nuclear  power.  It  is  our  belief  that  decisions 
about  nuclear  power  are  being  Bade  In  this  country  without  thorough 
consideration  of  all  the  facte.  The  facte  suggest  that  nuclear 
power  use  has  far  ranging  ‘consequences  to  our  environaent. 

The  Board  of  Supervisors  of  Earn  County  recently  endorsed  the 
philosophy  of  an  organization  called  KEEP,  concerning  the  propoeed 
Vasco  Power  Plant  (Californian.  July  16).  The  leaders  of  KEEP 
feel  that  the  proposed  plant  should  be  built  if  their  five  principle* 
are  Ret.  We  feel  that  the  guidelines,  as  they  were  presented  and 
accepted,  are  too  vague  to  be  workable,  We  think  that  they  deal 
with  economic  and  energy  needs  much  tore  than  with  environmental 
safety.  . y * 

We  would  like  to  pose  scat  questions  that  we  feel  hav©  r.ot  been 
answered  adequately  and  that  nust  be  answered  before  the  proposed 
plant  can  be  built.  We  do  not  believe  in  scare  tactics,  w*  want 
objective,  rational  consideration  of  all  the  facts  before  a decision 

lo  wade,  / :-*• 

' . v * 

KEEP**  first  guideline  is  that  the  plant  provide  needed  power  , 

for  Kern  County,  We  wculd  asfci  how  such  power  will  Kern  County 

•ecvivft  free  the  plant?  Has  an  assessment  been  ttade  of  our  futurw 
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energy  needs?  Do  wo  have  alternate,  sources  of  power  that 

are  not  now  being  used?  *e  recognize  the  need  to  develop  sources 
of  energy  in  order  to  ealntain  our  current  standard  of  living.  But. 
perhaps  the  gravity  of  the  energy  crisis  is  a warning  that  we  need 
to  slew  down  in  our  consumption  of  energy.  Our  resources  are  Halted 
end  It  is  time  »e  realize  this. 

K £ZP*s  second  principle  Is  that  the  nuclear  plant  will  provide 
jobs  to  better  Kern  economy*  Will  the  fact  that  we  have  a nuclear 
power  plant  in  Kara  County  Insure  that  we  will  also  have  norm  job#? 

Do  wore  jobs  mean  a better  economy?  A sore  basic  question  to 
consider  is  can  we  afford  to  increase  the  population  of  Kern  County 
and  put  bigger  strains  on  the  environment?  Man  has  changed  this 
desert  Into  an  agricultural  area  which  puts  an  automatic  strain  on  , 
the  environment.  The  system  cannot  maintain  itself  naturally.  "STo 
have  great  water  needs  In  order  to  keep  the  system  going,  tfhat 
will  increased  population  and  increased  growth  do  to  this  system? 

These  questions  are  not  being  answered  that  we  can  see  and  they 
must  be  before  this  proposed  plant  is  decided  upon. 

KEEP  members  urge  that  the  plant,  if  built,  operate  without 
water  available  for  Kern  County  agriculture  and  that  agricultural  9 
waste  water  be  utilized  by  the  plant.  Tremendous  amounts  of  water,- 
are  needed  to  dissipate  the  heat  from  nuclear  reactors.  Where  will 
this  water  come  from?  Are  we  assured  that  the  plant  can  operate 
without  agricultural  water?  What  are  the  plans  and  what  are  the 
energy  costs  of  using  waste  water  for  the  plant?  Water  plays  a \*r.  : t 
critical  part  in  our  agricultural  economy,  we  are  putting  inor^mmin£  ' 
demands  on  this  resource  by  our  continued  growth.  Where  is  all  Shis  '** 
water  going  to  ccae  from? 
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There  is  a wealth  of  data  in  the  scientific  coaacunity  that 
points  clearly  to  the  fact  that  the  present  technology  for  gene ratirv* 
nuclear  power  and  disposing  of  nuclear  waste  has  grave  drawbacks  for 
tho  environment.  There  is  the  real  problem  of  possible  contamination 
by  nuclear  accident.  Arc  we  willing  to  accept  the  responsibility 
for  a nuclear  accident?  Ho  amount  of  safe  guards  can  guarrantee 
that  there  will  not  be  # and  an  accident  in  this  arcs 

could  destroy  agriculture  for  an  indefinite  period. 

Nuclear  reactors  feed  radiation  into  our  environment.  The 
Council  on  Environmental  Quality  has  stated  that  doses  of  radiation 
to  the  population  are  increasing  due  to  nuclear  power  plant  waste. 

The  A,E«C.  concedes  that  any  amount  of  radiation  will  cause  som 
measure  of  harn.  We  cannot  ignore  the  long  range  implications  this 
typeof  information  suggests. 

At  the  present  tiao  there  are  no  nuclear  waste  processing  plants 
operable  in  this  country.  What  do  we  do  with  the  waste?  Nuclear 
waste  has  a half-iifo  of  froa  22. M3 0 to  24,000  years.  We  ncrv  store 
it  in  containers  that  are  good  for  only  50-100  years.  What  happens 
then?  How  do  we  handle  the  waste  from  ICO  or  core  power  plants? 

By  building  nore  power  plants  we  are  compound ing  problems  for  which* 
we  have  no  solutions.  This  is  illogical  and  irrational  thinking. 

There  are  other  questions  we  need  to  ask  ourselves.  Where  will 
the  waste  froac  our  plant  be  stored?  How  will  it  be  transported  and 
what  are  the  safeguards  for  this  transferrsl?  What  are  the  civil 
defense  guidelines  in  case  of  an  accident  in  transit?  Have  adequate 
measures  been  taken  to  prevent  theft” or  sabotage  of  nuclear  materials*' 
We  cannot  sit  back  and  assume  that  someone  else  has  answers  to  these 
questions.  We  suet  answer  thea  ourselves,  critically,  before  we  arw  . 
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put  In  a position  where  our  speculations  becoxe  reality* 

It  lo  interesting  to  note  that  four  of  the  fire  principles  of  . 
Ekkp  deal  with  economic  concerns.  Only  one  principle  shows  any 
concern  for  the  environaeht,  We  agree  that  nuclear  power  should  fc* 
produced  safely  and  without  damage  to  the  environment.  But  wo 
cannot  see  that  this  is  possible  with  the  present  state  of  our 
technology.  Logically*  we  should  not  use  nuclear  power  for  short 
term  energy  needs  (25*50  years)  when  we  cannot  adequately  assess 
the  long-range  effects  on  our  environment,  KEEP  sets  no  guidelines 
for  what  Is  safe  and  not  damaging.  We  cannot  neet  standards  that  ~ 
are  not  defined. 

the  concern  of  KEEP  seeas  to  bo  basically  an  economic  one* 

Hors  energy  means  more  * canonic  growth  and  expansion.  It  say  be  time, 

however*  to  take  a look  at  this  concern  critically.  We  must  realise 

that  unlimited  economic  growth  is  impossible  to  maintain,  that  tr* 

must  reorient  our  thinking  and  redefine  our  values.  We  are  in  a 

position  to  sake  rational  and  real  changes  in  our  ways  of  life  and 

thinking.  If  we  do  not  cake  the  choices  ourselves  they  will  be  o&d* 

for  us.  Han  is  not  necessary  to  the  survival  of'  the  planet,  but  9 

the  planet  is  necessary  to  the  survival  of  aan.  We  should  think  Irog 

and  hard  before  tampering  with  the  environment  any  sore-  than  we  have. 

We  do  not  want  to  be  forecasters  of  dooa  and  destruction,  but  we 

do  feel  that  the  building  of  the  proposed  nuclear  power  plant  raid#* 

nany  questions  with  far-reaching  inplications. 
cswetfe 

these  questions* adequately*  therefore  we  need  to  proceed  with 

• m 

extrene  caution.  Thera  are  too  ©any  unknowns  involved  in  nuclear 
generated  power  end  we  are  not  now  in  a position  to  control  or 


handle  the  coawywirti, 
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OCT  1 6 1975 


A>Of  tJJPuf 

Vn/iz 


Honorable  St  rod  Thu  mood 
United  States  Senate 


Dear  Senator  Thuroond i 


Your  letter  to  Mr,  H.  Hollister  Cantus  dated  September  10,  1975, 
enclosing  a copy  of  a letter  froa  your  constituent,  Mr,  C.  C. 
Andrus,  has  been  referred  to  me  Tor  reply. 


The  following  Information  is  provided  ss  a basis  for  your  Teply 
to  Mr.  Andrus. 


At  installations  at  which  radioactive  materials  are  used, 
appropriate  procedures  are  being  followed  to  maintain  levels  of 
concentration  of  radioactive  atmospheric  pollutants  substantially 
below  that  which  would  cause  horn  to  persons  or  damage  to  property. 
This  is  true  for  even  the  most  severe  atmospheric  conditions  of 
stagnation,  'these  procedures  are  based  on  considerable  research 
results. 


At  the  Savannah  River  Plont  during  this  fiscal  year  (FY  76),  the 
Division  of  niomediCAl  and  environmental  .cscarch  of  the  Energy 
Research  and  Development  /Lbainis tration  (G..UA)  is  spending  well 
over  v2  oil  Lion  to  support  meteorologists  and  other  environmental 
scientists  in  programs  designed  to  lead  to  a better  understanding 
of  what  happens  during  potential  releases  to  the  atmosphere. 
Comparable  efforts  by  other  groups  are  also  in  progress.  Thus, 

• serious  program  in  environmental  science,  Including  meteorology, 
is  being  pursued  involving  millions  of  dollars  annually  to  provide 
kno^z-hov  and  information  for  protecting  the  public. 


Since  Mr.  Andrus  is  a meteorologist,  it  no  doubt  will  be  of 
Interest  to  him  to  learn  that  at  the  Savannah  River  site  Yhere 


ore  seven  ^00- foot  uetcoro logics l towers  and  over  DO  ground- based 
stations,  which  are  used  to  study  the  environmental  conditions 
related  to  this  problem,  further,  before  the  Issuance  of  a permit 
to  operate  a reactor,  at  least  one  year  of  data  on  wind  and 
stability  must  be  obtained  and  associetcd  calculations  of  atmos- 
pheric concentrations  must  be  made.  Thus,  each  of  the  nuclear 


a - 
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, facilities  must  have  meteorological  installations  with  towers  to 
provide  the  necessary  Input  for  both  safety  analysis  reports  and 
environmental  impact  statements.  Examination  of  these  statements 
tnoy  be  made  by  the  public  In  public  reading  rooms.  One  exists  at 
the  Savannah  River  Plant. 

The  Office  of  Public  Affairs  of  ERDA  Issues  periodic  reports  that 
keep  the  public  informed  on  the  operations  involving  nuclear 
fuels.  Hr.  David  H.  Peek*  Assistant  Manoger  for  Public  Affairs 
of  ERDA  st  the  Savannah  River  Operations  Office*  Informs  us  that 
since  tho  first  of  the  year*  20  press  releases  have  been  made 
concerning  nuclear  operations  In  the  South  Carolina  area.  These 
amount  to  about  two  per  month.  Thus,  a conscientious  attempt  Is 
being  made  to  keep  the  public  informed  on  vhat  is  going  on  and 
to  point  out  that  the  probability  of  hazard  to  health  or  darmge 
to  property  la  so  extremely  low*  that  for  all  practical  purposos* 
deleterious  effects  ara  Insignificant. 

1 hope  that  you  find  tha  Information  contained  in  this  letter 
helpful  in  preparing  your  reply  to  Mr.  Andrus.  Your  correspondence 
is  returned  as  requested. 

} 

Sincerely* 

Original  signed  by 
James  L.  Live roaa 

James  L.  Live  man,  Director 
Division  of  Biomedical  and 
Environmental  Research 

EncLosurei 
As  stated 
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.*.c  Enxrj'y 
Sextos 


r^.-r  Xr.  Ifcryiy* 

In  xcnly  to  your  lotto.**  of  December  26,  concerning  the  issues  rained 
by  i>r.  delta  Caldicott  in  her  letter  to  Senator  Irr.tore,  ve  chare  iher 
concern  ab»'ut  health  hf.rrrds  that  are  Asroctatel  vith  human  erasure 
to  r uta;.coic  and  carcluof onlc  a;ef;tf,  of  which  ionising  radiation  in 
one.  Tor  this  reason,  the  Atomic  Energy  Conviction  suonorted  a strong 
research  effort  on  there  questions  as  they  relate  to  ionizing  radiation. 
These  effort*  h/i*/c  been  continued  ir.  the  IhiCTf*y  boscarch  and  Development 
Administration  (HilDA’l  end  have  r<eca  ocarudcd  to  include  health  hasnrda 
a nave  la  tod  with  other  energy  technologic* 

The  basic  data  generated  by  thceo  r.tudies,  with  data  from 

other  source©,  hr.vo  been  used  by  scientific  boat c a that  are  involved 
in  *.irov  idler  « iidaace  on  radiation  e^oosure.n.  *i.ei3e  rev lew lag  bodies 
include  thv*  ?Kcern4tlc»:ii  CvJ  .;mlr.?ion  on  i'.#:diolo* ic;il  Protection  (UV.m  , 
vhirh  vns  irr.ed  la  the  V.itei  •Tctiva*.  o • .tide  Co:.;;iittce  on 

the  effect'?  of  Nto-zic  P*.v.!  lotions,  rod  the  'ntio-.-.l  Council  on  Radiation 
Protection  n id  l-*eaaurcme:\ts«  1*  o «A3,  leli.o.ul  .‘erdeoy  of  Sciences- 
stioasl  i.ocesrch  Council  has  «iito  fit.  »•->  vc-  r *ir.cccs  to  review  these 
Matters.  t*a  Cc.v^lttce  on  tee  .id!**. ‘.cal  of  . tojlc  Mediation:: 

(DjuAJt  Co-riittee)  that  re  : or  ted  i n and  the  i.^r\ittec  on  the  ! io- 

loglcal  ^Ifects  of  Ionising,  Kadtatiorv;  ffc.JJl  Co  vjittcc^  that  reported 
in  1972,  »nd  continues  to  be  active. 

At  first*  when  the  ICRP  was  founded,  concerns  were  ior  tho  velfore  of 
radiation  workers;  hut  over  the  years  concern  has  broadened  to  Includo 
the  health  of  nonsccuo.'+tional  ly  c>:-*'v-.ed  neopie  nr;  u;r  understand  In-* 
of  tho  biological  errccts  of  low-lovcl  radiation  exposure  hao  improved. 
Concern  was  broadened  by  the  1956  BStfl  Kcoort  which  introduced  the 
conceot  of  regiilntion  of  the  overall  average  vhole-bojy  dose  to  the 
population.  In  1961.  the  Federal  Radiation  Cctricil  (rdC)  rccomeuded 
that  exposure  to  reflation  should  be  reduced  to  o level  an  low  as 
practicable*  but  in  no  case  to  exceed  17 J rill  1 Iren  per  year  aa  tho 
population  average. 

In  1972,  the  -Houle  Energy  Cowutxslon  held  hearings  cceVinp.  Lo 
define  "ao  low  as  practicable'  la  its  s-odlf  lent  Ion  of  the  regulation*. 
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Yr . Cf'ZfG  ?.  *’jr  hy  'r.  - 2 * 


FEB  17  1976 


dofllln^  with  the  llccrr.ing,  of  production  sod  utilisation  facilities 
f\ v'.u  Kyles  tiii.l  Thv/jl  atlms  of  thy.  II  S.  Mucli-nr  ib.Tnlatery  O>^ratsoio;0 , 
contained  lit  tb/s  Cede  of  Federal  Regulation*,  title.  V),  oart  5t).  It 
cnnuld  be  i*r.«u  that  over  the  years,  hince  Introduced  the 

g.yU-'s  i«»  ro iiftt Jon  ejt'jrttrt*,  tb*  r.ct  effect  of.  rj:-.^arch  vaa  to  Indi- 
cate that  the  effects  low-level  sxpif.uroc  were  t. wilier  than  \-o  tad 
believed  in  the  ^ or  1 > J through  1 Hence,  it  w-  He  technological 
feaniMlity  ret  her  tS'n  incrc'.sad  ertimteir  of  health  hazards  that 
dictated  the  policy  ...jv  followed  by  the  .\ucleer  T'ec"»  ’ .itory  CormlcNion 
of  beeping  v<u;i  ».'.ct Jv 5 releases  ,4as  low  p.t  reasonably  achievable/' 
as  veil  «#  within  the  environmental  concentration  to ides. 

Radiation  liaitr,  for  the  population  hove  keen  baned  noon  considerations 
that  Include  possible  effects  uoon  children,  end  the  National  Council 
on  Rcdfstlon  Protection  and  Measurements  has  rccox'-nded  that  exposures 
of  fertile  venen  who  are  radiation  workers  be  controlled  in  such  a 
way  that  the  fetus  could  not  possibly  receive  a a 1.  calf  leant  exposure 
should  one  of  thcee  worker*  becorse  pregnant. 

Actual  exposures  of  the  general  population  froi  the  operation  of 
nuclear  power  pi  an  to  fall  fer  below  the  level  of  1 nJLlHra^  per  year 
at  present  end  ore  not  expected  to  reach  that  level  even  in  the  year 
2W*.  asstrsl r-.c  tta  lull  nu  ibar  of  proiccted  nuclear  oover  plants 
Vec.'i’-.e  onoratlva  - a schedule.  !y  i.'ar  the  greatest  portion  of  nan- 
r’ade  radiation  c't^-^ure  of  the  U.fl  population  arises  frorx  nedlcal 
diagnostic  i:;o'.wcs.  amount I ne  to  about  percent  of  the  total, 
vhlle  exivciio  ~r:t  1 nuclear  nivftr  statione  1$  a very  e-rall  fraction 
of  l *cr cost  •'<  * percent*.  rlJiljon.  a ccricwtat  larger  source 
of  ex  ^fjure- ■ v.toral  r*vliaui;.i--conx.8  frt  u radionuclides  present  In 
nature  and  ft:rs  cot* sic  nr  ticica. 

Mur  society  has  the  ver;  »:  .-olcx  'pr.'Mo  j cf  v*i' him.;  .risks  ofalnot 
benefits  for  1 or  t’.u  tnwrj  / eltoraati van , Including  the  alternative 
of  ne  energy  dc.v'j/m  h »i)u  v±  "jw  ;e»vi  r-^re  about  radiation 

hazards  than  v\*  c;>  .Va -v  t rhe  hr.:  nr  1 .a  :odntcd  vHh.  f^r  e.::r,Wu> 
fossil  fuel  utniAatian.  by  v.n  ivans  tinmid  o.js  conclude  that  It  la 
radiation  hatords  that  are  the  greeter.  iN>  energy  technology  haa 
yet  keen  developed  to  thu  ;v»int  ox  economic  feasibility  that  ie 
totally  without  suck  K.alth  barer Jc  as  those  of  inducing  jenetlc 
do-.age  end  cancer.  Further  1.T0 . Hi?  sub  dilution  of  one  torn  of 
technology  for  another  rviv  at  feet  hon  1th  rl.ila  in  a variety  of  vaya, 
uoaalbly  reducing  ao*e  risk:;  w.-,iie  incrensing  others. 


\ 
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FEB  17  1978 


Fla:  11)*.  the  risk*  *,-£  incrra^Nl  Incidence  of  tutjtion  hnvo  been 
entitled  by  tho  fEJR  heport.  T'lil o nuth jrl tatlve  rosort  state-*! 
tbr.t  the  Increases  in  rcecutivc  ecnotlc  diKc*ie«  (of  v.lch  cystic 
fibrils,  l*>  one  fr on  < ::oi»Kurcft  r.orc  cl.na  tvs  rr  ;ctc  df 

tjorni  tis  ic  rreater  tlt.ir  tlwe  ejected  oven  t*y  yerr  2' A frou 
r.uclt.r  nover  nleitc,  e^uld,  in  the  first  gencr.r.lon,  be  'very 
few.  * At  equilibria a,  rccchcd  after  natty  gstc ret ions,  those  would 
sii^v  o“.ly  a ’very  tlu?  Lucrewse.1'  However,  a ;U»e*r;e  with  the 
relt Lively  hl&h  lucinc  ice  of  cystic  fibrosis  n y very  vull  bo 
Maintained  la  the  T*o;.uleclon  by  factors  other  tha.i  recurrent 
loutrtloa,  In  which  c*:se  changes  in  the  nutation  rate  would  havo 
even  lc*s  effect  on  disease  Incidence. 

Should  you  require  additional  information  regarding  the  Above, 
please  let  no  know. 


bcc : AMF 

OCR  (2) 

DA 

EAA 

AES 

MCB 

BP 

OS 


Sincerely, 

Original  signed  by 
^Jeoas  L.  Liverman 
Jfljses  L.  Llvcrnsn 
Assistant  Mnlnlr trntor  for 
Envlronxoat  snd  Safety 
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The  Children’s  Hospital  iv'ioJiCui  Center 

300  kongwood  Avenue.  Boston.  Massachusetts  02115,  Telephone:  (617)  734-6^00 

\ 

\ 


November  24,  197$ 


Senator  John  Pastore 
Senate  Office  Building 
Washington,  D.C. 


Hear  Senator  Pastore:  j 

I am  a pediatrician  practicing  in  the  Cystic  Fibrosis  Clinic  at 
The  Children's  Hospital  Medical  Center  in  Boston.  I am  currently 
involved  in  the  therapeutic  care  and  clinical  research  of  these  children 
who  suffer  from  an  inherited  fatal  disease  of  childhood. 

I am  writing  this  letter  because  I am  extremely  concerned  about  the 
radical  threat  of  nuclear  power  plants,  particularly  to  unborn  babies  and 
young  children.  Inevitable  contamination  of  the  environment  by  radiation, 
which  has  already  occured,  will  lead  to  an  increased  incidence  of  * ^ , i 

inherited  diseases  like  cystic  fibrosis.  There  are  approximately  1,000  ‘ y, 

such  inherited  diseases  and  65  of  all  babies  born  at  the  present  time  * 

have  some  Inherited  defect.  We  can  also  expect  an  increase  in  the 
incidence  of  luckemia  and  cancer  in  children  and  young  adults.  These  / . •/i 
1 rf feels  of  radiation  are  well  known  to  all  doctors  and  are  documented 
throughout  medical  literature. 

Nuclear  power  poses  a great  public  health  problem  and  because  _ 
children  are  more  sensitive  to  radiation  than  adults,  this  issue  is 
an  integral  component  of  child  health.  It  is  vitally  important  that 
any  decisions  involving  the  development  of  nuclear  power  are  made  with 
a full  inowledge  of  the  medical  Implications  of  radiation,  both  to  this 
and  to  future  generations. 

As  a practicing  pediatrician  I cannot  understand  the  present  situation 
*♦"•***  as  doctors  are  striving  to  discover  the  cause  and  cure  of  cancer 
i-\J  inherited  disease  while  the  government  and  nuclear  industry  are 
yutceJing  with  a policy  which  will  inevitably  produce  an  increase  in  these 
diseases. 

1 therefore  ask  that  I be  given  an  opportunity  to  present  this  vitally 
,rl;!nl  complication  of  nuclear  power  either  to  you  personally  or  to  the 
,?ir.t  Conlttoe  of  Atomic  Energy,  before  decisions  are  made  which  will 
v uroize  the  future  health  of  mankind. 


Yours  sincerely. 


Helen  Caldicott,  M.O. 
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WAR  3 £7c 


Honorable  Lo.oll  P.  thicker,  Jr. 

CoiMitttc  on  Cohere* 

Uni  too  States  Senate 

bear  Senator  dicker: 

Your  letter  of  February  10,  lv7G,  to  Or.  r<obert  C.  Seamans,  Jr.,  has 
been  referred  co  tnls  office  for  reply.  Thank  you  for  giving  us  an 
opportunity  to  cor^ient  on  tr.e  letter  to  you  froj  Mr.  John  Paskavltch. 

He  makes  several  points,  which  v;e  will  discuss  In  order. 

first,  he  Includes  an  article  entitled  "northeast  Utilities  Report 
Shows  isolation  Increase."  I?e  find  no  fault  with  this  article,  and 
little  to  Is  concerned  aoout.  Percentagewise,  there  has  been  a rather 
large  Increase  In  radioactivity  as  the  nuclear  cor.pl ex  has  cone  won 
the  line."  However,  the  percentage  Increase  Is  large  only  because  the 
Initial  arounts  were  so  low.  Everyone  agrees  that  the  amounts  are 
within  'safe  Federal  guidelines*  ana  are  being  carefully  tronltoreJ.  I 
wlsn  we  had  such  reassuring  data  or.  other  sources  of  pollution! 

The  second  article,  on  the  blackflsh  with  a growth  on  Its  jaws,  likewise, 
strikes  us  as  being  factual  and  not  alarming.  In  short,  we  agree  with 
Dr.  >?olk*--f1sh  are  very  susceptible  i:ot;i  to  cancer  and  parasites. 

The  third  article,  Jack  An  arson's  colur.n,  we  have  seen  before. 

Dr.  Vaugnan  5ouen  has  been  a valued  contractor  to  Atonic  Energy  Cordis si on/ 
Energy  Research  ana  ievelopver.t  Administration  for  about  2i  years,  and  Is 
one  of  ojr  experts  on  radioactivity  In  tno  ocean.  Dr.  Dowen  has  told  me 
that  lie  wrote  to  Jack  Anderson  complaining  of  the  improper  Interpreta- 
tion of  his  data.  Of  course,  his  letter  of  complaint  was  not  published. 

The  fourth  article,  by  Mr.  Paskavltcfu  is  an  appeal  to  close  down  all 
nuclear  power  plants  because  they  release  si.ali  quantities  of  radio- 
nuclides to  tJiu  ocean.  ACC/EkdA  has  spent  close  to  VI *5  billion 
studying  the  biomedical  ana  environmental  effects  of  radioactivity.  In 
ly/d,  the  liatleual  Acau&ny  of  Sciences  published  a book  entitled 
1 kuuloacclvlty  In  tr.e  i<irine  Environments.  ■'  These  experts,  froi  throughout 
the  world,  reuened  a conclusion  different  fron  that  of  Mr.  Paskavltch. 


wit*  ?.  ^3/-  7^  I 
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1 find  Nr.  Paskdv1tchfs  letter  olamlng.  He  actios  that  "no  one  can 
prove  to  m that  the  blacklist)  didn't  get  tlu  cancer  from  atomic 
poisons.*  Prooably  no  one  car.,  hut  there  Is  certainly  no  evidence 
that  too  cancer  was  caused  by  relation.  I ,iop e trio  public  who  listen 
to  his  'fish  itory"  yn-sr stand  C'.h*  t!»c  experts  are  less  convinced  than 
Mr.  PasUvUtv,  of  th:  cause  and  effect  of  cancer  In  fish.  Marine 
waters  (and  particularly  fressr/r.vcrs)  are  nucb  lower  In  background 
radiation  than  the  lanJ  on  whic<i  we  humans  r.jst  live.  If  radiation  wore 
the  responsible  agent,  then  cancer  In  fish  should  be  very  lou--but  It  is 
not. 

tie  will  not  conient  on  the  portions  of  the  letter  addressed  to  Mr.  Anders 
(NRC)  ami  Ifr.  Train  (EPA). 

I trust  these  cotMents  v/111  be  useful  In  for, .elating  your  reply  to 
Mr.  Paskavltch. 


Sincerely, 


Original  timed  by  " 

Eurr,  Jr.# 


da., jos  L.  Liv'Ti^an,  hlroctor 
Division  of  l‘1cv;ed1cal  and 
Environ,  c r. Lai  Research 


bcc:  EP  Reading  File 
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APR  1 -!  W7? 

Honor*. blc  Daniel  K«  lnouyo 
United  State*  Seaata 

Duar  Senator  lnouyo: 

Yojt  letter  of  March  23,  1976,  to  Dr.  Robort  C*  Seamens,  Jr.,  requesting 
« copy  of  proposed  rule*  and  regulation*  concerning  mental  health 
evaluation*  of  employees  working  in  nuclear  facilities  lia*  been  referred 
to  no  for  reply.  ' 

At  the  present  time,  LB DA  he*  no  proposed  rule*  or  regulntlon*  relating 
to  nental  health  evaluation*  of  employee*  working  in  nuclear  power 
plant*  or  other  similar  facilities. 

ERDA  operate*  ft  rather  sophisticated  occupational  medical  program  that 
provide#  close  onsite  surveillance  of  the  physical  and  mental  health  of 
employees* working  In  Its  nuclear  facilities.  Thio  program  provides 
periodic  comprehensive  health  ex.mlnatlona  either  eanuaily  or  biennially, 
depending  upon  the  employee's  age  and  work  ecsignxent.  Also,  ULDA  occu- 
pational healtn  pbyui.clr.os  roalntnlu  an  unusually  close  rapport  and 
Integration  with  management , ftrarllne  supervision,  other  employee  health 
protection  dl-rir linos,  arch  r«*  horlth  phyrico  and  industrial  hygiene, 
end  with  the  f.“.pioy._C6  thca:sclvcs.  lhc.y  have  the  opportunity  to  pee 
employees  at  the  cr. idlest  dcvclop.ucnt  of  work  performance  decrement, 
signs  or  symptoms  of  cental  or  emotional  instability  or  stress,  or 
employee  health  conrpleiius.  Special  attention  Is  given  to  areas  such 
as  alcohol , abuse,  rn  * i.o.itul  hy.ylenc.  Tuc  uvdical  otrff  of  our 

various  occupy ticnrl  r.r ■-  <.  .piirl*?nts  '.maintain  ca  open  dcov  policy 

with  respect  ro  b»  in'*  . vr.ilrblc  to  consult  with  employees  or  to  provide 
counseling.  Hie,  L.  ,\A  p.’.yeielans  r iro  naintaln  close  rapport  and  coonuol* 
c&tlon  with  employees'  priv.  to  p.iyr.Lcinns . iaro..t-b  this  Occupational 
Medical  Program,  t.'e  believe  1;.jA  Is  in  an  excellent  position  to  detect 
early  onset  of  employee  mental  or  emotional  problems,  to  determine  the 
need  for  referral  for  psychological  or  psychiatric  diagnosis  or  treatment, 
nnd  to  protect  both  the  In Jivl  Ji.rti  employee  end  the  security  end  safety 
of  the  nuclear  operation,  by  arranging  for  temporary  •work  limitations  or 
re.'f  slgnraont  to  less  critical  Jut  lea.  Ve  feel  that  this  approach  Is 
more  valuable  than  random  or  pcrloJlc,  formal  psychological  screening  tests. 
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EfDA  i*  la  the  procoar.  of  ovaluatfnq  and  validatin';  a sophisticated 
psychological  screenin'*  t«*6t  for  its  personnel  crstircnce  program  eriployeea. 
These  ere  craloycna  *?ith  critical  fork  arsignocncs  in  our  nuclear  weapons 
program.  This  cvnlu.it Ion  Is  beirv;  done  on  a volunteer  basts*  l£  it 
proper  to  be  e valid  n::d  valuable  (election  tori,  rn>A  cay  consider 
applying  It  to  the  enlmtion  of  new  candidates  for  personnel  assurance 
program  jobs.  At  rone  of  our  nuclear  facilities  psychologists  are  on 
the  occupational  medical  department  staffs.  Any  psychological  tenting 
carried  out  Is  done  cn  a voluntary  bos is  rather  than  on  the  basis  of  a 
strict  requlrenont. 

We  feet  that  vs  have  done  a good  job  In  this  difficult  area  of  employee 
mental  health,  and  ve  think  ERDA* s experience  has  been  quite  good.  We 
are  not  closed  to  the  idea  of  strict  regulations  or  requirements  for 
mental  health  evaluations  of  employees,  but  ve  are  taking  a conservative 
approach  in  this  area. 

As  you  know,  private  sector  nuclear  power  plants  and  other  nuclear 
facilities  fell  under  the  purview  of  the  Nuclear  Regulatory  Commission  (NRC). 
Therefore,  ve  have  not  addrossed  the  private  sector  operations.  Ve  are 
aware  tlwt  IIRC  has  recently  adopted  a set  of  rodleal/physicnl  standards 
for  nvclesr  reactor  operators  that  wao  developed  by  the  American 
National  Standard*)  Institute,  Generally,  there  standards  follow  an 
approach  to  onnloyce  mental  health  similar  to  that  outlined  above  for 
ERfiA  employee  :<• 

It  is  hoped  that  the  Information  provided  Is  helpful,  and  we  will  bo 
happy  to  help  in  nay  other  way  vie  can.  \te  will  Ucop  you  posted  on  any 
development  of  proponed  rulc-n  and  regulations  in  thla  area. 

Sincere ly, 


SIGNED  W 
MB.  BILES 

Martin  B.  Biles,  Director 
Division  of  Safoty,  Standards, 
and  Compliance 


bcc:  AMF  (w/orlg  mail  control) 

OCR  (2)  (w/cy  of  mall  E control) 
DA 
EAA 
AES 

OCX 


OCR  *032476 
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'w^TmIcZr25i«fc*  /Senate 

WASHINGTON,  D.C.  10*10 


March  23,  1976 


Dr.  Robert  C.  Seamans,  Jr. 

Administrator 

Energy  Research  & Development  Administration 
20  Massachusetts  Avenue 
Washington,  D.C.  205^5 

Dear  Dr.  Seamans: 

Within  applicable  rules  and  regulations,  I would  appreciate 
receiving  a copy  of  your  proposed  rules  and  regulations 
concerning  the  possible  necessity  for  mental  health  evalua- 
tions of  enployees  working  in  nuclear  power  plants  or  other 
similar  facilities. 


DKI:  jnpl 


DMEL  K.  IN0UYE 
United  States  Senator, 


1410 


'T'  roi'c;c,.";JcOjaci,J 

Q 

FOR-  CLEARING  HOUSE 

SENATOR  EUHOING  • PORTLAND,  OREGON  07204 
<503)223*403 
April  26,  1976 


♦the rouniAv/iTc;  ecology 

/.  Everything  is  connected  to  everything 
else. 

2.  Everything  mint  £o  somewhere. 

S.  Nature  knows  best. 

4.  There  b no  such  thing  as  a free  lunch. 


* Kortnltd  t>V  »•> minion  from  THE  ClOSIWOCtWH 
bT  Imy  Common*,  • Goriol  DC  ft*.  ovb!HH*tfby 
AtlriM  A.  Knopf,  I n*. 


J.S,  Energy  Rcaaearch  and 
icvdopncnt  Ada lnls (ration 
fashing  ton,  D.C.  20545 


&<Jc 


Si 


jL#&~ 


__;r^^roW 

lb  all  concerned^ 

>n  llaiqh  21,  1976  ye"eent  Che  eaclosed  letter  and  questionalre  to  hopefully  be 
*cfiponded__to--  Wdstill  have  not  reclevcd  any  acknowledgement  of  our  letter  or  ony 
•eoponsc.  We  would  hope  that  If  there  has  been  some  nix  up  In  nailing  that  by 
sncc  more  rending  our  original  letter  this  nay  allow  for  on  eventual  answer, 
fe  cannot  stress  enough  that  we  feel  very  much  dependent  upon  ERDA  for  supplying 
Kcess  to  the  kinds  of  factual  Information  necessary  for  the  decision  making  we  are 
teked  to  make. 


Respectfully  submitted 
Yours  In  the  earth, 
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' Pofrdavo  w?  Board 

O 

F.O.B.  CLEARING  HOUSE 

SENATOR  OUILOING  • PORTLAND,  OREGON  97204 
(6031  220-0403 

March  21,  1976 

U.S*  Energy  Research  and 
Development  Administration 
Washington,.  D.C.  205**5 


•THE  FOUR  LAWS  OF  ECOLOGY 

1.  Everything  Is  connected  to  everything 
the. 

2.  Everything  must  go  somewhere. 

3.  Nature  knows  best. 

4.  There  Is  no  such  thing  as  a free  lunch. 

•n*tx toted  by  (MimluJort  h*mTMi  CLOSING  CIRCLt 
by  Ot’rv  C*«www.  • 0*f,ol  Book.  By 

Art,*d  A.  Kno#«,  Iac. 


To  the  appropriate  Departments! 

Presently  in  Oregon  we  are  being  asked  to  make  various 
decisions  concerning  the  construction  and  operation  of  Nuclear  Power 
Plants*  To  make  an  adequate  decision  the  people  need  as  factual  * 

information  as  possible.  The  following  are  various  questions  which, 
we  feel  need  to  be  answered  adequately  before  any  decision  can 
be  made*  We  do  not  feel  that  there  is  anyone  more  capable  of  supplying 
those  ansv/ers  than  the  agency  responsible.  We  would  most  humbly" ask 
for  whatever  help  available* 


Respectfully  Submitted*,  * - 
Yours  in  the  e^rtj? 

VS&yk, 

r Lloyd  fc*  fdrbet 
Forelav/s  OiY  Hoard 


co.  Senator  Mark  Hatfield 
Senator  Bob  Packwood 
Natural  Resourses  Defense  Council 
Oregom  State  Department  of  Energy 


focus 
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- ■ l’o»c';.w'o  Q Board 

O 

F.O.B.  CLEARING  HOUSE 

SENATOR  BUILDING  • PORTLAND.  OREGON  07204 
(603)  228-0403 
’ page  2 QUESTIONS 


Q 

•THE  FOUR  LAWS  OF  ECOLOGY 


/.  Everything  Is  connected  to  everything 
else. 

2.  Everything  must  go  somewhere. 

2.  Nature  knows  best. 

4.  There  is  no  such  thing  as  a free  lunch. 

•B*pflnltd  tvMfmlnlwtfomTHl  CLOSING  GlACLK 
by  Deny  Common*,  a Doraol  Oo«  k,  putJJtftad  by 
AHr.iJ  A.  Knopf.  Inc. 


1.  For  the  next  three  parte  of  this  question  please  use  a unit  of 

common  measurement# 

Im  the  United  States i 

a a How  much  military  waste  is  there  and  in  what  form?  (liquid/solid) 
Please  seperate  between  low  level  and  high  level# 

b#  How  much  civilian  waste  is  there  and  in  what  form? 

(low  level/  high  level) 

o*  How  much  civilian  waste  is  there  expected  to  be  generated  by 
the  year  2000?  1 

d#  Has  any  commercial  waste  been  reprocessed?  If  so,  how  much  and  , . 

* • what  is  its  present  form?  ' . 

2#  a#  Pleaso  list  all  isotopeG  that  are  recycled  presently  for  industrial 
and  medical  purposes  and  show  what  each  is  used  for. 

presently 

b.  Please  show  what  % of  commercial  waste  is/being  used  for  these 
purposes  and  what  might  be  projected  for  their  use  by  the  year  * 
2000.  (by  volumn) 

c#  Please  show  what  £ of  these  uses  are  for  all  wastes  presently 
ini  existence. 

3*  a.  Please  list  the  amount  of  curies  per  year  ©postulated  to  be 
released  from  a 1000  megawatt  coal  plant  and  a 1000  megawatt 
nuclear  plant  under  normal  conditions.  Please  list  the  kinds 
of  isotopes  involved  and  their  half-lives. 

ba. Please  describe  what  sourses  and  kinds  of  coal  involve  high 
radioactive  releases  versus  kinds  and  sourses  of  coal  that 
Involve  low  radioactive  releases. 

O’.  Pleaso  describe  in  what  form  radioactivity  would  be  spread  from  a 
coal  fired  plant,  (gases/particulate  matter) 

*•  Please  provide  sourses  of  all  information  involved# 
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KAY  3 1976 


Hr,  Lloyd  K,  Morbet 
Fore laws  On  board 
F.O.B,  Clearing  House 
Senator  Building 
Portland,  Oregon  97204 


Dear  Hr,  Karbet: 


The  enclosed  information  Is  provided  in  response 
to  questions  transmitted  by  your  letter  of  March  21,  1976, 
I trUst  that  you  vlll  find  the  Information  useful  In 
your  effort  to  acquire  facts  relevant  to  decisions 
concerning  the  construction  and  operation  of  nuclear 


ism * v*r 
Vo/?r. 


power  plants  in  Oregon, 

Sincerely,  • 

/ ; 

Nathaniel  F.  Barr 

Assistant  Director  for 
Special  Programs 
Division  of  Biomedical  and 
Environmental  Research 

Enclosure: 

Answers  to  Questions 


MC  #4741 
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ANSWERS  TO  QUESTIONS 


la.  How  ouch  military  waste  Is  there  and  In  what  form? 

High  level  waste:  About  75  million  gallons,  37  million  as  liquid 

and  sludge  and  38  million  as  solids  (converted) , 

Other  than  high  level:  About  4.3  million  cu.  ft,  of  solid  waste, 

which  includes  about  12  million  cu.  ft.  of 
TRU  contaminated  solids  stored  in  retrievable 
form. 

lb.  How  much  commercial  waste  is  there  and  in  what  form? 

High  level  waste:  About  500,000  gallons  of  neutralised  liquid 

waste. 

Other  than  high  level;  About  13,000,000  cu.  ft.  of  solid  waste, 

lc.  How  much  civilian  waste  is  expected  to  be  generated  by  2000? 

Through  the  year  2000,  between  300,000  to  500,000  cu.  ft.  of 
solidified  high  level  waste  and  about  7,000,000  cu.  ft.  of  other 
radioactive  waste  (hulls  and  transuranium-contaminated  radio- 
active waste)  will  have  been  accumulated  and  delivered  to  a Federal 
waste  repository.  It  is  estimated  by  that  date,  also,  about 
130,000,000  cu.  ft.  of  low  level  solid  waste  will  be  buried  at 
licensed  commercial  sites, 

ld.  Has  any  commercial  waste  been  processed?  If  60,  how  much  and  what 
1 6 Its  present  form? 

No  commercial  high  level  waste  has  been  solidified  nor  is  any  being 
generated  now.  About  500,000  gallons  of  liquid  high  level  waste 
was  generated  in  the  late  1960* s and  is  now  In  storage  at  the 
Nuclear  Fuel  Services*  licensed  facility  at  Wqst  Valley,  New  York. 

2a.  Please  list  all  Isotopes  thac  are  recycled  presently  for  industrial 
and  medical  purposes  and  show  what  each  is  used  for. 

ERDA  does  not  keep  specific  records  on  licenses  for  isotopes  used  in 
the  U.S.  These  data  are  kept  by  the  Nuclear  Regulatory  Commission 
(NRC)  and  by  the  licensing  authorities  in  states  having  agreements 
with  NRC. 

However,  Attachment  1 sets  forth  the  situation  on  radioisotopes 
used  for  industrial  and  medical  purposes.  As  you  can  see  very 
few  of  these  isotopes  are  recycled.  This  reference  will  give  you 
a good  Idea  how  the  isotopes  are  made  and  how  they  are  used. 
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In  addition,  the  Joint  Committee  on  Atomic  Energy  Report  entitled, 
"Authorising  Appropriations  for  the  Energy  Research  and  Develop* 
went  Administration  for  Fiscal  Year  1976  and  for  the  Transitional 
Quarter  Ending  September  30,  1976,"  Report  No.  94*104,  dated 
May  6,  1975,  page  33,  discusses  medical  applications.  One  program, 
the  Artificial  Heart  Program,  utilises  plutonlura-238  to  drive 
a Stirling  engine  and  the  JCAE  states,  "In  view  of  the  accomplish* 
nents  achieved  to  date  with  the  ERDA  artificial  heart  program,  it 
appears  that  this  particular  program  merits  continuation  if 
this  country  is  to  pursue  the  development  of  such  a device," 

Should  such  a program  be  implemented  for  the  general  public, 
a large  quantity  of  plutonium-238  would  be  required. 

The  JCAE  also  stated  that:  "In  1974  these  were  over  4,600,000 

in  vivo  nuclear  medicine  studies  performed  within  the  U.S." 

2b,  Please  show  what  % of  commercial  waste  is  presently  being  used 

for  these  purposes  and  what  might  be  projected  for  their  use  by  the 
year  2000  (by  volume). 

Today  none  of  the  commercial  waste  is  being  used  for  these 
purposes  (no  commercial  fuel  reprocessing  plants  are  operating) 
and  only  a very  small  fraction  of  the  ERDA  high  level  (<0.1%) 
is  being  used. 

In  projecting  to  the  year  2000  your  attention  is  directed  to 
Attachment  2,  a paper  entitled,  "The  Beneficial  Utilization  of 
Nuclear  Waste  Products"  by  G.  P.  Dix,  dated  3/25/75.  This  paper 
projects  widespread  use  of  strontium-90,  cesium-137,  krypton-85, 
plutoniuro-238,  curium-244,  and  promethium- 147  by  the  year  2000, 

ERDA  demonstration  programs  implementing  the  use  of  Sr-90, 

Cs-137,  Kr-185,  and  Pu-238  are  already  underway.  It  appears  that  ~~ 
the  platinum  family  metals  (palladium,  rhodium,  and  ruthenium) 
will  also  be  used  to  assuage  the  balance  of  payments  and  provide 
an  alternate  supply  of  these  strategic  metals. 

While  it  is  difficult  to  define  the  precise  % of  the  above 
Isotopes  in  use  by  the  year  2000,  it  is  expected  that  markets 
for  all  of  these  isotopes  and  other  high  level  waste  by-products 
will  exist.  The  degree  of  usage  of  each  Isotope  will  depend 
upon  the  success  of  ERDA’s  demonstration  programs  in  the  late 
1970's  and  early  1980's.  Commercial  fuel  reprocessors  have  indicated 
that  they  would  be  willing  to  separate  by-product  isotopes  if 
a market  exists.  Should  the  above  Isotopes  be  fully  utilized 
they  would  represent  upwards  of  60%  of  the  thermal  energy  in  all 
commercial  high  level  wastes  and  an  appreciable  amount  of  the  long 
term  alpha  and  gamma  emitting  wastes. 
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2c.  Please  show  what  X of  these  uses  are  for  all  wastes  presently 
in  existence. 

The  current  existing  high  level  wastes  are  being  stored  principally 
at  the  Idaho  National  Engineering  Laboratory,  the  Savannah  River 
Plant  (no  Isotope  separation)  and  at  Richland,  Washington. 

Of  these  wastes  some  krypton  isotopes  are  being  shipped  to  Oak 
Ridge  for  enrichment  and  sales  to  industrial  and  medical  people. 

Also  some  of  this  krypton,  enriched  in  the  krypton-85  Isotope, 
is  being  used  for  krypton  light  tests  in  coal  mines  and  for  runway 
lights.  All  of  the  krypton  derived  from  the  Idaho  facility  is 
being  used  either  by  Industry  or  ERDA, 

Strontiura-90  and  reslum-137  are  being  separated  from  the  high 

level  wastes  at  Richland.  Some  of  this  strontium  is  already  in 

use  for  radloslotope  thermoelectric  power  production  (e.g.,  to 

power  Lake  Clark  Pass,  Alaska  FAA  beam)  and  studies  are  being 

conducted  now  by  ERDA  to  examine  the  use  of  strontium  waste 

capsules  (1  KW(t)  each)  in  conjunction  with  a Stirling  engine 

to  power  automated  radar  units  as  a replacement  to  the  DEWLINE  in  order 

to  save  fuel  and  logistics  costs. 

Cesium-137  is  presently  under  test  at  Albuquerque  in  a Joint 
ERDA/EPA  program  to  eliminate  pathogens  in  sewage  sludge  by  a 
thermoradiation  process  using  the  synergism  of  heat  and  radiation. 

This  could  have  a major  impact  on  cleaning  up  our  environment 
since  conventional  processes  used  in  sewage  sludge  treatment 
neither  eliminate  pathogens  nor  cleanse  the  environment . The 
sewage  can  be  converted  into  an  agricultural  nutrient  and  save 
energy  and  natural  resources. 

If  the  strontium  and  cesium  projects  described  above  continue  to 
be  successful  and  the  government  continues  to  demonstrate  in  its 
pilot  plants  that  the  isotopes  can  be  utilized  with  little  or  no 
risk,  it  is  conceivable  that  all  the  Richland  strontium  and  cesium 
could  be  utilized.  — 

3a.  Please  list  the  amount  of  curies  per  year  postulated  to  be 
released  from  a 1000  megawatt  coal  plant  and  a 1000  megawatt 
nuclear  plant  under  normal  conditions.  Please  list  the  kinds  of 
isotopes  involved  and  their  half-lives. 

Some  of  the  radioisotopes  discharged  by  operating  reactors  and 
their  characteristics  are  listed  in  the  table  Included  as  Attach- 
ment 3.  This  table  is  copied  from  ERDA's  publication  "Nuclear 
Power  and  the  Environment." 
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The  radioactivity  emitted  by  fossil  fueled  stations  is  comprised 
of  members  of  the  naturally  occurring  radioactive  series  of 
uranium  and  thorium. 

The  amount  of  radioactivity  released  by  fossil  and  nuclear  stations 
is  variable.  It  depends  on  reactor  type,  control  systems,  and 
type  of  fuel  being  burned. 

A complete  discussion  of  releases  and  control  systems  for  light 
water  appears  in  WASH-1258  (July  1973)  which  is  the  final 
environmental  statement  concerning  a proposed  regulation  for 
light  water  reactors.  The  Nuclear  Regulatory  Commission  Issues 
regular  reports  on  actual  emissions  of  radioactivity  from  licensed 
power  reactors. 

A discussion  of  the  nature  and  amounts  of  radioactivity  emitted 
during  combustion  of  fossil  fuels  is  provided  in  an  article  by 
Elsenbud  and  Petrov  (Science,  April  17,  1964,  page  288). 

3b.  Please  describe  what  sources  and  kinds  of  coal  involve  high 

radioactive  releases  versus  kinds  and  sources  of  coal  that  involve 
low  radioactive  releases. 

Coal  being  bur  <ed  today  contains  approximately  1-10  ppm  of 
uranium  with  varying  concentrations  of  daughter  radioactivity 
present.  Generally  the  amount  of  natural  radioactivity  present 
in  coal  Increases  as  the  heat  quality  of  the  coal  decreases. 

Some  lignites  in  the  mid -West  contain  very  much  larger  concentrations 
of  natural  radioactivity.  (U.S.  Geological  Survey  Bulletin  #1055, 
Washington,  D.  C.  1959.) 

3c.  Please  describe  in  what  form  radioactivity  would  be  spread  from  a 
coal  fired  plant. 

Radioactivity  from  a fossil  fuel  plant  is  dispersed  as  gaseous 
radon,  and  uranium  and  thorium  daughters  attached  to  and  embedded 
in  ash  particles  of  various  sizes. 

4.  Please  provide  sources  of  all  Information  involved. 

The  reply  for  question  1 is  based  on  ERDA  staff  estimates. 

Sources  for  other  information  are  included  in  the  replies. 


\ 
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Hon.  Clifford  P.  Case 
Senate  Office  Building 
TTashington,  D.C*  20J>10 


■fT 

tn 


Dear  Senator  Cases 


KEEP  members  have  voted  to  support  legislation  Ttoich  would 
ban  tho  construction  of  Tiew  nuclear  plants  for  three  years,  until  It 
can  be  shown  that  there  is  a fail-safe  method  of  containing  Plutonium 
and  disposing  of  radioactive  wastes.  If  after  that  time,  no  such  method 
has  been  found,  we  believe  the  nation  should  r eassess  its  energy  program. 


Specifically,  we  believe  it  is  not  too  soon  for  different 
"scenarios"  to  be  drawn  up  which  envision  alternative  options  the  country 
can  take  in  relatively  short  time l 

1.  If  migration  of  radionuclides  from  inert  substances  into 
living  organic  substances  is  shown  to  occur  at  a .faster  rate  than  pre- 
viously estimated,  and  a projection  of  its  effect  on  the  blosystea  in- 
dicates rapid  deterioration  of  health  for  animals  and  humans; 

2.  If  terrorist  activity  in  other  parts  of  the  world  becomes 
uncontrollable  save  through  the  most  extreme  means,  increasing  several 
fold  the  danger  of  extortion  or  theft  of  plutonium; 

3.  A major  accident  involving  a nuclear  plant  occurs  — either  ^ 
as  a result  of  defective  equipment,  operation  or  human  fallibility  or 
Instability,  releasing  unsupportable  quantities  of  toxic  radioactivity 

into  the  atmosphere; 


so  that  economic  dislocation  is  minimized,  steady  supplies  of  substitute 
energy  can  be  delivered,  should  it  be  deemed  advisable  to  shut  down  all 
or  a large  number  of  nuclear  generating  stations. 


Tfe  are  aware  that  the  Federal  Preparedness  Agency  has  drafted 
a disaster  plan  to  cope  with  the  casualties,  property  damage  and  loss  of 
civil  control  that  would  result  from  a serious  nuclear  accident  or  attack 
on  a nuclear  plant.  However,  in  addition  to  such  preparedness,  we  believe 
it  woild  be  wise  to  design  alternative  energy  supply  delivery  systems 
which  would  appear  to  be  necessary  to  lessen  the  damaging  effect;  to  pro* 
vide  a fall-back  for  regions  affected  and  assuring  greater  latitude  to 
executive  governments  in  charge  to  continue  to  function  without  nuclear 
pewer  generation. 


Q3AI303H 
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DEC  6 197fi 


Kiss  Pan*cln  Nations  O/^  **  ^ 

2227  N.  Bonita 
Shawnee,  Oklahoma  Y^iX)l 

Dear  Mice  Nations: 

I cm  sorry  that  we  were  not  able  to  respond  to  your  request 
for  information  by  your  November  22  deadline.  In  part  this 
^voa  because  the  request  was  co  broad  that  ve  were  at  a loss 
os  to  how  to  respond.  I hooo  that  you  are  a^rtsre  of  the  vast 
amount  of  literature  relevant  to  impacts  of  nuclear  power 
plents  on  the  environment  and  that  you  havo  taken  advantage ' 
of  your  ova  library  resources  to  get  at  this.  We  have  on 
hand  only  liedted  aateriale  to  send  out. 

There  is  nore  end  more  information  ell  the  time  which  suggests 
that  the  most  serious  aspects  of  nuclear  paver  plant  impacts  cay 
be  quite  unrelated  to  the  fact  that  urortun  is  used  to  produce 
the  heat  which  generates  the  power.  That  is  to  say,  nost  of 
the  problem  ve  are  aware  of,  and  temperature  is  no  longer  one 
of  them,  exist  regardless  of  whether  the  heat  comes  from  uranlua, 
coal,  oil  or  any  other  source.  So.  e of  ihe  rcasoits  behind  this 
are  explored  in  the  enclosed  booklet  fro;a  FiftXt  which  I hope  will 
be  of  soae  help  to  you. 

Sincerely  yours, 


D.  Heyvard  Hamilton 
Aquatic  Ecologist 
Environmental  Programs 
Division  of  Biomedical  and 
Environmental  Iieacarch 

Enclosure : 

As  stated 

EP  Heading  File 

f\u  3 r r *<  d) 


bcc: 
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gRDt  Headquarters  ; 

Division  of  Biomedical  & Bnvironaental  Research 
20  Massachusetts  Avenue  NW  ^ , L jj 

Washington  DC  20545  * ' r ' ' 

/.  „ ; > t 

Dear  Sirs, 


1 aa  a student  attending  Oklahoma  Baptist  University, 
and  in  ay  Biology  class,  I have  been  assigned  an  Ecology 
paper*  I have  chosen  to  write  on  the  dangers  of  nuclear 
power  plants  to  the  environaent  and  1 would  greatly  appre- 
ciate any  information  which  you  could  send  me  on  the  subject* 
I need  this  information  to  be  rushed  please,  I really 
need  it  by  Nov,  22.  Thank  you  very  ouch. 


raccla  Nations 
2227  N.  Bonita 
8hawnee,  Okla,  74801 
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Hr.  Dale  A.  Clliibcard 
The  Autonomist  Society 
P.  0.  Box  1457 

Grand  Forks,  North  Dakota  58201 

Dear  Hr.  Cllnbeard: 

Thank  you  for  your  letter  of  December  22,  1976.  Ke  appreciate 
the  opportunity  to  assist  you  in  your  efforts  to  inform  the 
public  with  respect  to  information  concerning  nuclear  power 
plants  and  the  environment. 

There  is,  as  J.  au  sure^you  are  aware,  a tremendous  amount  of 
literature  ayailable_on  this  general  subject.  Nuclear  Science 
Abs tracts!  alone  contains  tens  of  thousands  of  references. 

Pernaps  t»ore  relevant  to  your  particular  request  is  the  fact 
that  an  Envlronpsntal  Inpact  Statement  luust  be  prepared  for 
each  new  reactor  as  a part  of  the  licensing  procedure  of  the 
Nuclear  Regulatory  Coirjtisslon  (N?,C).  Included  in  such  Ctate- 

arc  discussions  of  the  anticipated  impact  of  the  facility 
upon  t'.e  environment  and  the  public.  These  Scateruents  nay  be 
obtained  from  the  hkC.  A few  brochures  of  a general  nature 
on  the  subject  Better  are  enclosed. 

**  Of  particular  interest  might  he  an  Atomic  Energy  Coirr, lesion 
publication,  "Tue  Safety  of  Nuclear  Power  Reactors  (Light 
I’atcr-Coclcd)  and  belated  Facilities (V?ASH~1250). , July  1973. 

If  you  wish  a copy  of  this  document,  please  write  jto  USFilBA- 
Techntcol  Intonation  Center,  P.  0.  Box  62,  Oak  Ridge,  Tennessee 
37830. 

In  addition  you  requested  information  related  to  the  toxicity  • 
of  plutonium  and  transportation  of  plutonium  and  enriched 
uranium.  Several  documents  addressing  the  transportation  of 
radioactive  materials  to  and  from  nuclear  facilities  are  enclosed. 


( 


1422 


A list  of  recent  references  discussing  tho  toxicity  of  plutonium 
also  Is  enclosed.  While  some  of  this  reference  materiel  Is  provided 
to  you,  vc  rogret  that  vm  cannot  provide  copies  of  each  of  the 
references;  the  length  of  many  of  the  articles  and  looks  precludes 
us  from  doing  so.  In  some  cat.es,  however,  tables  of  coa tents  are 
provided  so  that  you  may  judge  tho  Appropriateness  of  the  reference 
for  your  purposes.  We  would  suggest  that  these  references  might 
be  available  from  a large  city  library,  a university  library,  or 
the  publisher. 

We  trust  that  this  Information  will  be  of  assistance  to  you. 

Sincerely, 


Origin!  by 

17.  W.  t-rr,  Jr.,  E.D. 

Jamos  L.  Llvcrtnan,  Director 
Division  of  Biomedical  ana 
Environmental  Desearch 


Enclosures  * 

See  separate  list 


MC  15873 
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list  nr  nxfosms 


1.  ’Atone  o«  tuu  ;<ov<?  - ;r:jn*!*ortlft&  Nuclear  Inter is 1,  * Joseph  W. 

< Du<ert,  ?.r.i)A,  Office  cf  labile  Affairs » ftt&hlcgtOo „ 3.C«  20545* 

2,  'tfuciusr  fovor  i ixic  tb*  xovlroamat U.  3.  ntooie  En*r£7 
Co»dscIrnf  Division  of  Tactical  Information,  1909* 

3«  ‘Unclear  Toss* r the  Anvlronwrot, '*  Joacph  K.  Dukert, 

FKM,  Office  of  Nubile  Affeira,  fcssoiap.tob,  D.C.  20545* 

4*  r'IALA  - Uuclaar  Ir.ergy  and  the  envlrcntacnt , Adieudua  to  the 
Agency**  Report  to  ta*  Leor.ouic  and  Social  Council  of  tb* 

United  Hattons  for  1369-7u.;  I*JlCI^/X3rMdd.l. 

5.  'Sbippont*  of  Nuclear  Fuel  and  Waste... Are  They  Really  Safef”, 
VASb-1339.  Transportation  Branch,  Division  of  Waste  Kanagemnt 
and  T reimportation,  U.S.  Atomic  Energy  toseission,  Washington, 

D.C.  20545,  Au^urt  1974* 

4.  Lnvironnentel  Survey  of  Transportation  of  Radioactive  Material* 
to  ami  fron  nuclear  fover  Vlnnts,*'  VAF«-1  JiU,  Directorate  of 
3«.Cul«tory  Standards,  U.S.  Atomic  Tear^y  Co??c:iseion.  December  1972. 

7.  '■ * environmental  Survey  of  Transport at ton  of  Radioactive  Materiel! 

to  tftii  trun  Nuclear  Potto  r Vlaots.  Suppler 'Mt  1,*’  r*A$l;~1239, 

Clflc.i  of  Standard*  ihv/a  lcni.tiit  • i:.S.  IvOp.ulatory 

Corrirsiou,  S-  75/03>. 

t.  List  of  Plutoulnu  Kaforences  vltb  ciclosure*  as  noted. 


33-191  0-79 


90 
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Plutonium  References 


\ • 

1.  Hodge,  H.  C. , Stannard,  J.  N, , and  Hursh,  J.  B.,  "Uranium, 

Plutonium,  Transplutonic  Elements,"  Springer-Verlag,  New  York, 

s!973  (Copy  of  Table  of  Contents  enclosed). 

2.  Stover,  B.  J.  and  Jee,  W.  S.  S«,  "Radiobiology  of  Plutonium," 

J.  W.  Press,  Department  of  Anatomy,  University  of  Utah,  Salt  Lake 
City,  Utah,  1972  (Copy  of  Table  of  Contents  enclosed). 

3.  Bair,  W.  J. , "Toxicology  of  Plutonium,"  In:  Advances  In  Radiation 

Biology,  Vol.  4,  Academic  Press,  1774.  (Enclosed). 

4.  Public  Hearing  Record,  May  27-28,  1975,  on  the  Proposed  Final 
Environmental  Statement  WASH-1535  (December  1974)  for  the  Liquid 
Metal  Fast  Breeder  Reactor  Program,  Vol.  Ill,  June  1975,  USERDA 
(Section  on  Comments  on  Hearing  Transcript  enclosed). 

5.  Jee,  W.  S.  S.,  "The  Health  Effects  of  Plutonium  and  Radium," 

J.  W.  Press,  University  of  Utah,  Salt  Lake  City,  Utah,  1976 
(Copy  of  Table  of  Contents  enclosed). 

6.  "Proposed  Final  Environmental  Statement,  Liquid  Metal  Fast  Breeder 
1 Reactor  Program,"  WASH-1535,  Vol.  2 of  7,  USAEC,  December  1974. 

(Section  4.7  and  Appendix  II. G enclosed). 

7.  "The  Toxicity  of  Plutonium,"  Medical  Research  Council,  Her  Majesty’s 
Stationery  Office,  London,  1975.  (Enclosed). 

8.  B?lr,  W.  J.  and  Thompson,  R.  C.,  "Plutonium:  Biomedical  Research." 

(£n< losed) . 

9.  "Plutonium  Information  Meeting  for  an  Ad  Hoc  Subcommittee  of  the 
Advisory  Committee  on  Reactor  Safeguards,"  CONF-740115,  USAEC, 

December  1974.  (Copy  of  Table  of  Contents  enclosed). 

10.  "Review  of  National  Breeder  Reactor  Program,  Report  by  the  Ad  Hoc 

Subcommittee  to  Review  the  Liquid  Metal  Fast  Breeder  Reactor  Program 
of  the  Joint  Committee  on  Atomic  Energy,  Congress  of  the  United  States 
U.  S.  Government  Printing  Office,  Washington,  D.  C.,  January  1976. 
(Enclosed). 


1425 


22  December  1 976 
V 0 Tax  1457 
Grand  Forks,  HD  59201 

s. 

Atonic  Pncr^y  Commission 
Division  of  fiomedical  « 

LYiviro  mental  Tie  search 
Y/ashington,  D.  C.  20545 

Gentlemen, 

Kig  Autonomist  Society,  a nonprofit  organisation  dedicated 
to  promoting  the  will  of  the  informed  public,  is  currently  engaged 
in  determining  the  impact  of  nuclear  power  plants  on  the  public 
and  the  environment.  If  you  have  any  infoxnation  available  which 
is  pertinent  to  our  endeavor,  please  send  to: 

Reactor  Repercussions 
'Drfe  Autonomist  Society 
P0  Box  1457 
Grand  Perks,  IZ)  53201 

\!o  ere  especially  interested  in  obtaining  any  information  you 
rr.y  have  re  sardine  the  toxicity  of  Plutonium  and  safeguard  require- 
ments associated  with  transporting  ilutoniun  and  enriched  Uranium. 
Your  cooperation  will  be  greatly  appreciated. 

Sincerely, 

S?  *C. 

Dale  A.  Cl inboard 
Founder 
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/" 


Mr. 

> - 


Paul  Bo  lot  Ac* 
4 


York,  Pennsylvania 


17404 


Sear  Mr.  Holowka: 


X have  received  your  letter  of  Kay  18,  1977.  I «a  eorry  that  the 

outlined  In  my  letter  of  Kay  16,  did  not  alleviate  your  concern  . 
that  the  nuclear  power  plant  at  Peach  Bottom  la  reeponalble  for  your 
problem*  with  your  crop#  and  anlmale. 

X can  only  reiterate  that  emission*  from  all  nuclear  power  plant* 
are  closely  monitored  to  make  sure  that  the  health  and  safety 
standards  are  not  exceeded,  and  that  these  standards  are  set  suf- 
ficiently low  so  that  the  types  of  problems  which  you  haye  described 
can  In  no  way  occur  as  the  result  of  nuclear  power  plant  emissions. 

If  your  concern  continues,  may  I suggest  that  yoo  contact  your 
county  agricultural  extension  agent  so  that  he  may  see  first-hand 
the  problem*  which  you  have  described  in  your  letter.  He  may  be  eble 
to  suggeat  the  reesona  for  your  problems  and  offer  appropriate 
•uggeations. 


Sincerely, 

Original  signed  by 
ff.  E.  Burr,  Jr.,  U.D. 


James  L.  Llverman,  Director 
Division  of  Biomedical  and 
Environmental  Research 
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MC19  1977 


Mr.  Georg*  L.  Hagen,  President 
Bucks  County  Land  Use  Task  Force 
Routes  202  & 413,  P.  0.  Box  144 
Buckingham,  FA  13912 

Dear  Hr*  Hagens 

Thank  you  for  your  letter  (undated)  to  Secretary  Schleslnger  of  the 
Department  of  ^Energy  (DOE)  trAn9  nit  ting  a copy  of  a September  16,  1977, 
petition  from  the  Bucks  County  Board  of  Supervisors  to  President  Carter 
which  requested  that  the  proposed  Point  Pleasant  Diversion  Plan  not  be 
carried  forward  at  this  tine  and  that  the  Council  on  Environmental 
Quality  (CEQ)  or  some  appropriate  agency  conduct  additional  analysis  of 
the  proposed  Plan.  Secretary  Schleslnger  has  referred  your  letter  to 
this  office  for  reply. 

Tour  letter  to  Secretary  Schleslnger  also  urges  DOE  to  consider  environ- 
mental effects  of  the  Point  Pleasant  project  and  to  provide  assistance 
to  ensure  preparation  of  an  Envlnonmental  Impact  Statement  (EIS)  that 
appropriately  considers  alternatives,  all  side  effects,  and  long-term 
impacts,  etc.  Although  DOE  has  direct  interests  in  the  proper  use  of 
national  and  regional  resources  (including  water)  and  in  the  proper 
protection  of  the  environment  during  such  use,  it  does  not  appear  to  us 
that  our  agency  is  the  proper  one  for  primary  responsibility  In  reviewing 
the  questions  you  have  outlined  concerning  the  Point  Pleasant  project. 

Por  example,  the  questions  about: 

a)  the  use  of  Point  Pleasant  water  for  coollofc  the  Limerick 
nuclear  power  plant, 

b)  the  impacts  of  the  Point  Pleasant  project  in  the  context 
of  the  total  regional  water  system,  including  potential 
effects  on  Increased  development  in  Bucks  County, 

c)  the  uncertain  status  of  the  proposed  Tocks  Island  reservoir, 
and 

d)  the  potential  for  carcinogens  in  the  Delaware  River  end 
compliance  with  requirements  of  the  Safe  Drinking  Water  Act 
and  Water  Pollution  Control  Act 

roH  ji  qp-3 
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would  Appear  to  be  the  primary  cone  erne  of  the  Nuclear  Regulatory 
Coral  ss  ion  (NRC) , the  Delaware  River  Basin  Connies  Ion  (DRBC),  and  the 
Environmental  Protection  Agency  (EPA). 

We  have  discussed  the  petition  and  related  correspondence  with  the 
staffs  of  KRC  and  DRBC.  Based  on  these  discussions , it  does  not  appear 
that  there  is  any  Immediately  obvious  area  of  major  concern  in  areas 
that  might  fall  within  the  responsibility  of  this  agency.  For  example, 
we  have  been  advised  that,  although  it  is  true  that  Individual  water 
system  components  are  most  often  examined  on  a case-by-case  basis,  the 
overall  regional  water  system  Including  Point  Pleasant  has  been  dls- 
cudsed  in  the  Soil  Conservation  Service  EIS  on  the  Neshamlny  Creek 
development,  In  the  forthcoming  environmental  report  by  the  Neahaainy 
Vater  Resources  Authority,  and  in  the  Comprehensive  Plan  of  the  DRBC. 

With  respect  to  potential  impacts,  we  understand  that  DRBC  will  also 
be  updating  the  Point  Pleasant  EIS  when  additional  engineering  details 
are  available.  We  also  understand  that,  ptlor  to  issuance  of  any 
operating  license  for  the  Limerick  plant,  NRC  will  be  updating  its 
reviews  of  the  Limerick  plant  to  account  for  lateat  projections  of 
regional  conditions;  In  addition,  the  earlier  NRC  analyses  conducted 
prior  to  issuing  the  construction  permit  for  Limerick  used  conservative 
population  assumptions  that  are  thought  to  cover  additional  regional 
development  (If  any)  that  might  occur  because  of  Point  Pleasant. 

With  respect  to  possible  relationships  between  Point  Pleasant  and  the 
cooling  requirements  of  Limerick  and  potential  need  for  additional 
reservoirs  (such  as  Tock9  Island)  to  ensure  adequate  long-term  supply,. 

NRC  advises  us  that  the  existing  licenses  were  issued  on  the  condition 
that  utilities  either  must  supply  their  own  low-flow  augmentation 
facilities  or  must  agree  to  operate  on  a reduced  generation,  "river- 
follower"  basis  when  flows  are  low.  Consequently,  although  Point  Pleasant 
la  apparently  intended  to  aupply  either  domestic  water  to  the  Neshamlny 
Creek  or  industrial  cooling  vater  to  the  Perklomen  Creek,  it  does  not 
appear  that  any  new  concerns  have  arisen  related  to  pooling  vater  for 
Limerick  that  would  be  likely  to  Influence  additional  reviews  of  Point 
Pleasant. 

With  respect  to  the  influence  of  Tocks  Island  uncertainties  on  Point 
Pleasant  evaluations,  we  understand  that  Tocks  Island  remains  a part  of 
the  DRBC  Comprehensive  Plan  (although  dormant).  It  appears  that  no 
specific  DRBC  recommendation,  has  yet  been  made  to  deauthorixe  Tocks  Island; 
although  the  DRBC  has  recently  rejected  a recommendation  that  Congress 
appropriate  funds  for  construction,  we  understand  that  the  DRBC  has  also 
recently  spproved  a recommendation  that  Congress  appropriate  funds  to 
complete  land  acquisition  in  the  project  area. 
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Proa  the  above,  1c  does  not  appear  appropriate  that  the  Department  of 
Energy  taka  any  specific  action,  at  present,  to  Initiate  further  reviews 
of  the  concerns  you  have  outlined*  However,  staff  maskers  of  this  office 
serve  as  Washington  liaison  representatives  of  the  DRBC  Federal 
Coamlssloner,  and  we  will  be  glad  to  offer  any  assistance  ve  can  In  any 
future  reviews  undertaken  by  DRBC  or  by  NRC. 

Thank  you  again  for  the  opportunity  to  comment  on  the  petition  to 
President  Carter. 


Janas  L*  Liver man 
Acting  Assistant  Secretary 
for  Environment 


cct  Sherman  W.  Trlbbltt,  U.S. 

. Commissioner,  DRBC 

bcc:  t Voss  Moore,  NRC 

v (P.  Cota,  NRC 

VP.  Flynn, “PERC 
Jp,  House,  OASEV 
XS(3) 

R.  Barber,  NSC 
Record  Note; 

Contents  and  tone  of  this  response  were  discussed  with  NRC  staff  (Phil  Cota) 
and  DRBC  staff  (Barbara  Shlpler).  They  have  no  objection.  DRBC  is  preparing 
a separate  letter  to  Hagen  for  Secretary  Andrus  of  boi  in  reply  to  e 
similar  request  for  assistance  by  Bucks  County. 


MCH71S4  (XSfOOSJ#) 


BUCKS  COUNTY  LAND  USE  TASK  FORCE 

Routu  202  & 419,  P.  O.  Box  144  • Buckingham,  Pennsylvania  10912 

Cl?  i;07  16  w $ 37 


Secretary  Schlesinger 
Department  of  the  Environment 
Washington  D.  C. 


Dear  Secret-.ry  S cnlesinger: 

Enclosed  pleas  find  a petition  of  the  Board  of  Supervisors 
of  Buckingham  Township,  .ducks  County,  Pennsylvania — and  am 
enoorsement  of  that  position  by  the  Bucks  County  Land  Use  Task  Force  - 
both  of  which  have  been  sent  to  the  president. 

We  urDe  you  to  consider  the  potential  longtern  effects, 
-environmental  and  ota  rwise  of  t.iis  proposed  project.  Our 
understanding  of  (1)  new  lower  population  projections  for  trie 
area,  (2)  t:ie  lack  of  a study  of  local  ground  water  supply,  and 
(3)  the  laclj  of  study  of  potential  carcinogens  in  Delaware  River 
water  make  the  already  completed  EISfs  out  of  date. 

Your  assistance  to  assure  an  overall  IES,  ineluding  alternatives, 
accountability  and  complete  recognition  of  all  side  effects  is 
essential  for  sound  environmental  planning. 

Your  attention  and  assistance  in  this  matter  will  be  appreciated. 
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P.  O.  Box  413 
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Sfiptorter  16,  1977 


The  President, 

Vfidte  House, 

Washington,  D.C.  20509 

Sir: 

It  is  the  position  of  this  Board,  the  Board  of  Supervisors  of  Buckingham 
Township,  Bucks  County,  Pennsylvania,  that  the  proposed  Point  Pleasant 
Diversion  Plan  should  not  be  carried  forward  at  this  time  because,  in 
general,  its  Economic  and  Environmental  Impacts  have  been  insufficiently 
studied.  The  Regional  Vtater  System,  of  which  a Point  Pleasant  Diversion 
facility  vjould  be  the  key  element,  has  been  studied  component  by  consonant, 
not  in  its  totality,  and  all  these  studies  were  conducted  when  conditions, 
policies  and  regulations  were  radically  different  from  what  they  are  today, 
and  are  therefore  obsolete. 

For  these  reasons,  and  those  considerations  set  forth  below,  among  others, 

. the  Board  of  Supervisors  of  Buckingham  Township  petitions  the  President 
of  the  United  States,  and  through  him  the  Council  on  Environmental  Quality, 
to  conduct,  or  direct  the  appropriate  agency  to  conduct,  a Total  Systems 
* Analysis  of  the  Regional  Water  System  bo  determine: 

i-  i) 

2\  2) 

3-  3) 


The  Purposes  and  Goals  of -the  Water  System  and  the  likelihood 
of  achieving  them. 

The  immediate  and  the  unavoidable  secondary  Costs  of  the  System. 

The  Economic  Benefit/Cost  ratio  of  the  System,  short-term  and 
long-term,  including  therein  such  " secondary  Costs"  as  the 
increasing  demand  for  energy  (in  all  forms)  associated  with 
the  development  that  might  be  promoted  by  the  Water  System,  the 
need  for  supplementary  water- impoundment  facilities,  and  the  fore- 
seeable need  to  upgrade  the  wotcr-purification  facility. 
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4-  4)  The  Envirormantal  Denof it/Cost  ratio,  short-term  and  long-term. 

5-  %5).  The  Benefit/ftisk  ratio  associated  with  the  use  of  Delaware  River 

water  as  drinking  water. 

6-  6)  The  Carpi i once  of  the  proposed  System,  substantively  and  procedural ly, 

with  Federal  regulations,  including  but  not  limited  to  the  Safe  Drinking 
Water  Act  and  Water  Pollution  Control  Act. 

7-  7)  The' Consistency  of  the  proposed  Water  System  with  recently  enunciated 

Acknin  is  t ration  policies,  for  exanple,  the  conservation  of  energy,  the 
conservation  of  water  by  economically  sound  and  environmentally  sensitive 
means  and,  in  general,  the  conservation  and  preservation  of  all  our 
natural  resources,  including  prime  agricultural  lands. 

8*  8)  The  feasibility  of  Alternative  sources  of  water  supply  consistent  with 

good  natural -resource  management  and  the  goals  established  in  the 
comprehensive  plan  of  the  county  most  directly  involved.  Ducks  County. 

Mr.  President,  we  petition  your  intercession  in  light  of  the  following 
considerations: 

9“  . The  Delaware  River  Basin  Carcnission  will  not  re-review  the 

environmental  impact  of  the  Diversion  Plan,  originally  assessed 
in  1970  and  1971  on  the  basis  of  1968  and  1969  data,  unless  there 
are  "major  changes"  in  the  Plan.  This  despite  the  subsequent  en- 
actment of  the  aforementioned  Safe  Drinking  Water  Act  and  VJatcr 
Pollution  Control  Act,  changes  in  population  projections  for  the 
areas  to  be  served  with  drinking  v/ater , a change  in  the  status  of 
the  Tocks  Island  Dam,  and  no  knowledge  of  the  current  quality 
status  of  Delaware  River  water  in  the  region  of  concern. 

10-  . Given  the  new  Federal  drinking  water  standards,  and  those  yet  to  be 

promulgated,  there  is  reason  to  think  the  economic  analysis  of  the 
original  Inpact  Statement  cannot  reflect  the  present  costs.  Given 
the  lack  of  information  on  the  quality  of  Delaware  River  water,  we 
do  not  know  whether  present  or  foreseeable  standards  can  lx;  mot. 
Relatedly,  there  is  the  question  of  why  the  residents  of  the  area 
concerned  slxxild  turn  fran  groundwater  to  .water  that  is  a vehicle 
for  industrial  effluents. 

11-  . There  is  reason  to  think  that  tlx?  anticipated  withdrawals  frun  the 

Delaware  will  adversely  effect  downstream  comnxnuties  (including 
Philadelphia  and  Trenton,  New  Jersey);  and  that  the  plans  for 
"interim  flow  augmentation*1  arc  ill-cooccivcd  aid  insufficiently 
studied  to  demonstrate  their  validity. 

12  -Vte  are  aware,  Hr.  President,  of  tl>c  difficulties  you  hive  faced  in  halting  water 
projects  most  notable  for  tlieix  diseconomies.  VJc  believe  that  tl>e  eanprchcnr.ivo 
analysis  called  for  l>crc  might  help  to  establish  a model  for  tl>e  evaluation  of 
water  programs.  Existing  water  facilities,  built  in  yurt  with  Federal  funds, 
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can  stand  as  a functional  unit  without  the  addition  of  the  Point  Pleasant 
Diversion  facility  (Hnping  Station) . Nothing  is  lost  if  the  proyrorn  stops  at 
tills  point* 

-jt  will  be  said  by  some  that  no' further  Federal  expend i tores  are  con  terrain  ted, 
iux!  therefore  there  is  no  basis  for  requiring  an  additional  impact  statement. 

Qi  the  contrary,  the  original  intact  statanent,  and  present  DRDC  plans,  anticipate 
additional  facilities  constructed  with  Federal  monies.  In  addition,  the  draft 
contract  between  Bucks  and  ftontgcmcry  counties  for  the  sale  of  water  — the  signing 
of  which  will  precipitate  implementation  of  the  Diversion  scheme  — specifically 
suggests  that  the  parties  seek  Federal  monies  and  subsidies  for  the  construction 
of  facilities. 

( 

-Over  a period  of  years,  Mr.  President,  inquiries  into  the  evolution  of  the 
Water  System  plan  have  returned  little  information  of  substance.  Most  important, 
perhaps,  is  the  fact  that  no  one  — person  or  agency  — is  accountable  for  the 
System  as  it  inches  its  way  toward  a new  order  of  magnitude. . .one  that  carries 
the  seeds  for  ever- increasing  growth.  Given  this  set  of  facts,  we  appeal  to  you  — 
as  the  only  person  in  a position  to  provide  the  appropriate  oversight  for  this 
entire  System  — to  establish  a mechanise  that  will  provide  the  answers  that 
so  many  of  us  are  seeking.  Perhaps  it  is  the  memory  of  one  of  your  predecessors 
that  has  us  turn  in  your  direction.  He,  Mr.  Tnmon,  was  known  to  Garment  that' 

"The  buck  stops  lere."  It  certainly  has  not  stopped  at  any  lower  level  of 
authority. 


Sincerely, 


P.S,  - Additional  subscribers  to  this  Petition  will  forward  their  versions 
in  a short  vrtiilo. 

PS:g 


/ 
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BUCKS  COUNTY  LAND  USE  TASK  FORCE 

Rot/Tts  202  ft  413,  P.  O.  Box  144  • Buckingham,  Pennsylvania  18912 


September  29,  1977 


Office  of  the  President 
The  White  nouse 
Washington,  D.C. 


Dear  Mr,  President: 


HE:  Support  of  the  Buckinghf 

Township  Presidential  Petition 
on  the  subject  of  the  Point 
Pleasant  (Penna.)  Diversion  Plan 
and  associated  Water  System, 


Vfe  understand  you  have  received  a resolution/petition  from 
the  Board  of  Supervisors  of  Buckingham  Township,  Bucks  County, 
Pennsylvania  concerning  the  proposed  plan  to  divert  water  from 
the  Delaware  River  at  Point  Pleasant  (Bucks  County)  to  supply 
coolant  to  the  Limerick  Nuclear  Power  Plant,  which  is  on  the 
Schuylkill  Hirer  in  Montgomery  County,  This  plan  will  also 
"provide  water  to  the  rapidly  urbanizing  sections  of  both  Bucks 
and  Montgomery  Counties,1’  according  to  the  Environmental  Impact 
Statement  prepared  in  1971  by  the  Delaware  River  Basin  Conai&6ion, 

Mr,  President,  vrp  fully  endorse  the  positions  taken  in  the 
resolution.  *7e  would  also  like  to  make  the  following  points. 

Four  years  of  research  suggest  to  us  that  the  primary 
.purpose  of  this  water  project,  in  its  present  form,  is  to 
promote  growth  in  the  farmland  along  the  Philadelphia  urban 
fringe.  Population  projections  f or . these  regions  have  fallen 
since  1971,  according  to  the  Delaware  Valley  Regional  Planning 
Commission,  and  at  no  time  did  they  justify  such  expenditures. 

All  communities  (excepting  cities)  should  strive  to  maintain 
self-sufficiency  with  respect  to  water  resources,  as  advocated 
in  the  Water  Pollution  Control  Act,  Intervention  of  the  proposed 
type  destroys  groundwater  resources  and  burdens  local  communities 
(and  the  governmental  agencies,  providing  subsidies)  with  expensive 
systems  that  supply  water  of  a quality  that  is  increasingly 
suspect.  It  also  triggers  a need  for  economically  and  environmentally 
unsound  waste-water  systems,  systems  that  further  diminish  the 
quantity  and  quality  of  our  water  resources. 

The  Impact  Statement  prepared  for  the  Limerick  nuclear  pi  ant 
by  the  A.Z.C.  may  be  flawed  and  negated  if  the  population  in  the 
vicinity  of,  and  down-wind  of,  the  power  station  is  to  become 
"urban." 

Our  understanding  of  the  Point  Pleasant  2.I.S.  indicates  that 
a major  change  has  occurred  in  the  Diversion  Plan  since  it  was 
approved  in  1971.  The  Delaxrare  River  Basin  Commission,  a four-state 
"compact,"  has  rejected  the  Tocks  Island  Dam  project;  it,  or  its 
equivalent,  was  considered  essential  to  the  water  program.  (Our 
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Congressman,  Peter  Kostmayer  — Dem. , Pa.  8th  C.D.  — has,  in 
fact,  Introduced  legislation  to  deauthorlze  the  Tocks  Island 
Dam.)  It  could  be  inferred  that  the  staff  of  the  DRBC,  in 
refusing  to  re-review  the  *71  approval,  is  determined  to 
force  the  construction  of  Tocks  Island  on  a step-by-step 
basis,  using  "interim"  water  impoundments  designed  for  other 
uses.. .and  therefore  not  permanently  available  to  the  System. 

We  would  also  emphasize,  Mr.  Presidont,  that  the  policies 
of  your  Administration  are  not  those  of  1971;  urban  sprawl 
and  its  diseconomies  are  to  be  discouraged,  while  the 
conservation  of  energy  and  wdter  are  to  be  encouraged.  It  was 
in  the  hope  of  seeing  such  policies  — including  your  recently 
proposed  Urban  Development  Fund  program  --  forcefully 
implemented  that  the  Land  Use  Task  Force  ardently  supported 
your  candidacy.  We  believe  these  are  survival  issues.  Knowing 
that  you  are  concerned  about  uneconomic  water  projects,  we 
hope  you  will  establish  the  means  to  answer  the  questions 
raised  by  the  enlightened  resolution  of  the  Buckingham 
supervisors.  »7e,  too,  would  like  to  know  the  economic  and 
natural -resource  costs  of  continuing  the  referenced  regional 
water  scheme.  We,  too,  are  concerned  that,  in  such  a significant 
area,  accountability  and  responsiveness  are  not  yet  found. 


Sincerely, 


GLH:ps  George  L.  Hagen,  Ph.D. 

ccs  . President 

Buckingham  Township 

Board  of  Supervisors 
Rep.  Peter  Kostmayor 
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DEC  20  1377 


Ms.  Zelda  Braudy 
1204  H.  28th  Street 
Philadelphia,  Pennsylvania  19121 

Dear  Me.  Braudy s 

Your  letter  of  November  4,  1977,  to  President  Carter  has  been  referred 
to  the  Department  of  Energy.  1 am  pleased  to  have  the  opportunity  to 
respond  to  your  concerns. 

The  newspaper  article  which  apparently  formed  the  basis  for  your  concern 
and  your  opinion  regarding  nuclear  power  would  Indeed  be  alarming  If  it 
were  factually  correct. 

Apparently  some  newspapers.  Including  The  Pittsburgh  Press,  chose  not  f 
to  print  the  article.  (Pittsburgh,  30  miles  from  Shlpplngport , is  the 
nearest  major  metropolitan  area.)  Subsequently,  The  Press  was  criticized 
for  Its  decision  not  to  do  so.  The  editor  of  The  Press,  Mr.  John  Troan, 
explained  and  defended  his  action  in  the  enclosed  article  (enclosure  1), 
which  may  be  of  interest  to  you. 

Being  next  door  neighbors,  figuratively  speaking,  of  Shlpplngport,  The 
Press  for  many  years  has  been  Interested  in  and  reported  the  circumstances 
at  Shlpplngport,  and,  on  occasion,  has  been  vocal  In  Its  opinion.  Clearly 
then.  The  Press  regarded  the  article  to  which  you  refer  as  "Inaccurate." 
We  note  also  that  other  newspapers,  such  as  The  Washington  Post,  chose 
to  omit  all  or  portions  of  several  paragraphs  (e.g.,  the  rcforeoce  to 
birds  walking  backwards,  gases  seeping  out  of  plants,  etc.). 

While  It  would  be  possible  to  address  each  of  the  allegations  In  the 
article  point  by  point,  we  might  summarize  the  major  points  ee  follows: 

1)  There  are  several  commercial  coal  fired  plants  and  a single 

conmerclal  nuclear  power  plant  In  the  general  area.  In  addition, 
there  la  one  Government-owned,  contractor-operated  nuclear  power 
plant.  It  la  not  clear  from  the  article  what  is  said  to  be  a 
result  of  which  plant.  For  example,  the  cooling  towera  and 
desulfurization  process  are  associated  with  the  coal  facilities, 
not  the  nuclear  ones,  despite  the  reference  to  "Irradiated  mist." 
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2)  Cooling  tovex*  emit  a team;  there  Is  no  basis  to  suspect  that 
lead,  cadmium,  chromium,  Iron  or  an  Irradiated  mist  are  ealtted 
Iron  the  nuclear  cooling  towers.  One  of  the  fossil  fuel  power 
plants  approximately  a mile  from  the  nuclear  plants  did  experience 
a malfunction  la  their  flue  gas  deaulfurlsatlon  equipment.  As 

s result,  on  a few  occasions,  calcium  sulfate  flakes  broke  evey 
from  deposits  In  the  steck,  were  releesed  from  the  stack,  end 
fell  to  the  ground  near  the  plant.  The  largest  of  these  f lakes 
was  about  an  inch  In  diameter  and  caused  no  harm.  This  malfunction 
has  been  corrected. 

3)  The  accidental  release  of  9,000  gallons  of  tritium  contaminated 
water  last  July  was  promptly  reported  to  the  Commonwealth  of 
Pennsylvania  and  the  Nuclear  Regulatory  Comission.  A portion 
of  this  material  entered  the  Ohio  River.  Water  samples  taken 
downstream  of  the  drain  and  analysed  for  tritium  showed  concen- 
tration 100  times  lower  than  limiting  concentrations  recommended 
by  the  International  Commission  on  Radiological  Protection  and 
by  the  National  Council  on  Radiation  Protection  and  Measurements; 
these  water  samples  were  taken  and  analysed  by  several  interested 
parties.  Including  the  Environmental  Protection  Agency  and  the  — 
Pennsylvania  Department  of  Environmental  Resources. 

4)  The  allegations  of  Dr.  Stemglasa  have  received  extensive  attention 
both  within  and  outside  of  the  scientific  community.  Many  knowledge- 
able persons  and  organisations  have  reviewed  his  findings  and  found 
them  to  be  unsubstantiated  by  the  data  he  presents.  A partial  list 

of  those  reviewing  hla  allegations  and  disagreeing  with  hla  conclusion* 
include: 

s)  A special  investigating  cocaaittee  appointed  in  1974  by 
Governor  Shapp  of  Pennsylvania 

b)  The  U.  S.  Public  Health  Service 

c)  The  U.  S.  Environmental  Protection  Agency 

d)  The  New  York  State  Department  of  Health 

e)  The  Michigan  Department  of  Public  Health 

f)  The  State  of  Illinois 

g)  All  presidents  of  the  Health  Physics  Society  (holding  office 
up  to  or  at  the  time  of  the  statement — 1971) 


38-191  0 - - 91 
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‘ h)  The  American  Academy  of  Pediatrics 

.Many  of  these  and  other  opinions  are  quoted  and  susnarised  In 
enclosure  2, 

5)  The  General  Accounting  Office  report  to  vhlch  reference  is  made 
addresses  the  overall  national  monitoring  program  of  the  U.  S. 
environmental  Protection  Agency.  It  does  not  address  the  specific 
area  in  question  vhlch  has  been  monitored  by  numerous  Federal 
and  state  agencies,  as  veil  as  by  other  interests. 

In  conclusion,  ve  feel  the  artlclo  to  vhlch  you  refer  is  lnaccuratt  and 
irresponsible , so  much  so  that  The  Pittsburgh  Press  labelled  It  "so 
Inaccurately  tied  together  as  to  be  grossly  misleading."  Vs  very  much 
regret  that  such  s source  vould  ba  the  only  information  available  to 
you.  If  there  it  any  vay  ve  can  provide  you  vlth  additional  information, 
ve  vould  ba  pleased  to  comply  vlth  your  request. 


It  Is  only  on  the  basis  of  a factually  informed  citizenry  that  the 
United  States  can  seek  to  explore  the  potential  of  and  resolve  the 
problems  associated  vlth  all  energy  technologies  so  that  vs  may  reduce 
our  dependency  on  foreign  resources.  ' 

Vs  appreciate  your  concern  and  thank  you  for  sharing  your  thoughts 
vlth  President ^Carter  and  with  us.  Ve  hope  that  ve  have  been  helpful 
in  responding  to  your  letter. 


Sincerely, 


*irr, 


James  L.  Live  naan.  Director 
Division  of  Biomedical  and 
Envlronmontal  Research 


Enclosures! 

As  ststed 

bec:  XS  (2) 

Director's  Office 
Dr.  Vachhols 

ZVlfilf 


KC  161 


r 
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November  4,  1977 
1204  N.  28th  St. 
Philadelphia 
PA  19121 


President  Jimmy  Carter 
The  White  House 
1600  Pennsylvania  Ave. 

Washington,  D.C.  20500 

My  dear  Mr.  President: 

L live Jumdreds  of  miles  from  Shlpplngport . Pa.,  but  this 
article  makes  my  hair  stajuf_on~erid7  ' 

When  scientists  first  anticipated  the  possibilities  which 
would  accrue  if  and  when  the  atom  would  be  split,  they  talked  of  the 
benefits  to  mankind.  How  wrong  they  were.  We  would  be  far  better 
off  with  wood-burning  stoves  and  candle-light  and  horse-drawn  carriages. 

I realize  there  is  no  way  back,  because  it  would  affect  the 

economy . 


Thanks  for  listening. 


Sincerely 


Zelda  Braudy 
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Mr.  Walter  Tooasch 
Route  45 

Spring  Hills,  Pennsylvania  16875 
Dear  Hr,  Tooasch: 

Tour  letter  of  November  3,  1977,  to  President  Carter  has  been  referred 
to  the  Department  of  Energy.  1 am  pleased  to  have  the  opportunity  to 
respond  to  your  concerns. 

The  newspaper  article  which  apparently  formed  the  basis  for  your  concern 
and  your  opinion  regarding  nuclear  power  would  Indeed  be  alarming  if  It 
were  factually  correct. 

Apparently  some  newspapers.  Including  The  Pittsburgh  Press,  chose  not 
to  print  the  article.  (Pittsburgh,  30  miles  from  Shlpplngport , Is  the 
nearest  major  metropolitan  area.)  Subsequently,  The  Press  was  criticised 
for  Its  decision  not  to  do  so.  The  editor  of  The  Press,  Hr.  John  Troan, 
explained  and  defended  his  action  In  the  enclosed  article  (enclosure  1), 
which  may  be  of  Interest  to  you. 

Being  next  door  neighbors,  figuratively  speaking,  of  Shlpplngport , The 
Press  for  many  years  has  been  Interested  in  and  reported  the  circumstances 
at  Shlpplngport,  and,  on  occasion,  has  been  vocal  in  Its  opinion.  Clearly 
then.  The  Press  regarded  the  article  to  which  you  refer  as  "inaccurate.” 

We  note  also  that  other  newspapers,  such  as  Tha  Washington  Post,  chose 
to  omit  all  or  portions  of  several  paragraphs  (e.g.,  the  reference  to 
birds  walking  backwards,  gases  seeping  out  of  plants,  etc.). 

While  it  would  be  possible  to  address  each  of  the  allegations  In  the 
article  point  by  point,  ve  might  summer ice  the  major  points  as  follows: 

1)  There  ere  several  commercial  coal  fired  plants  end  a single 

commercial  nuclear  power  plant  In  the  general  area.  In  addition, 
'there  le  one  Government -owned,  contractor-operated  nuclear  power 
plant.  It  Is  not  clear  from  the  article  what  le  said  to  be  a 
result  of  which  plant.  Por  example,  the  cooling  towers  and 
dssulfurlsatlon  process  are  associated  with  the  coal  facilities, 
not  tha  nuclear  onee,  despite  the  reference  to  "Irradiated  mist.” 

$0 -3 


1443 


TOMASCH  PAINT  & GLASS 

RT.  4B.  0PRINO  MILLS,  PA.  16075 
PH  ON  I 0T4  - 422-01O1 


v* 


7 y*? 


Wl  *K.  Avt^*U-  jj^h^ 

y?  0UL>&^  / 

A^Av.  jA^JLXiu^A^^  H*- 

^ 5 ft A- 

Uw  T Cc*h- 

t^UvH  1. 


jCcOfcA^r 


^ ^k.  tK.  Cma^- 

* A*S  0 /1A44M4>  X<^444>£^  A*J& 

a^m.  r^* 

JU  16SS7 

* ^ / 


1444 


December  22,  1977 


Hoaorable  Robert  J*  Dole 
United  States  Senate 
4213  Dlrkeen  Office  Building 
Washington,  D.C.  20510 
ATTN;  Ray  Wiseman 

Dear  Ms.  Wiseman: 

Enclosed  la  the  information  requested  on  radiation  coming  from  nuclear 
power  plants*  X hope  this  Is  useful  to  your  constituent*  If  ve  can 
assist  you  further,  please  call* 

Sincerely,  ^ 


Jan  Cool 

Office  of  the  Assistant  Secretary 
for  Environment 


Enclosures 


EV  \b 

JCoolVdh 

12/22ifl77 
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Mr*  Jacob  D.  Dumelle,  Chairman 
State  of  Illinois 
Pollution  Control  Board 
309  West  Washington  Street 
Suite  300 

Chicago , Illinois  60606 
Dear  Mr.  Dumeiie: 

Last  November  you  corresponded  with  the  Department  of  Energy  regarding 
your  concerns  about  present  and  future  releases  of  tritium  from  nuclear 
power  plants  to  lake  Michigan.  The  series  of  questions  you  posed 
covered  a broad  spectrum,  ranging  from  regulatory  operational  data  on 
Lake  Michigan  nuclear  power  plants  to  radiological  monitoring  and 
radiation  exposure  (both  present  and  future)  queries  that  have  required 
considerable  analysis  in  order  to  obtain  some  perspective  on  the  overall 
subject. 

The  enclosed  critique  has  been  prepared  from  data  and  information  pro- 
vided through  discussions  and  material  obtained  from  scientific  staff  at 
Argonne  National  Laboratory,  Chicago,  and  the  Nuclear  Regulatory 
Commission  in  Washington,  D.C.  1 hope  the  iofomntion  provides  you  and 
your  staff  with  the  analytical  data  and  insight  on  the  topic  you  have 
desired.  If  you  have  further  specific  questions,  may  I suggest  your  staff 
making  direct  contact  with: 

Mr.  Philip  F.  Gustafson,  Director 
Division  of  Environmental  Impact  Studies 
Argonne  National  Laboratory 
9700  South  Cass  Avenue 
Argonne,  Illinois  60439 

Tour  Interest  In  this  phase  of  our  overall  program  is  appreciated. 

bcc  w/encl:  P.  Gustafson,  ANL  Sincerely, 

G.  Knighton,  NRC 

J.  Coleman/B.  WachhoU,  OTI  f /} 

J.  Maher,  TO  £// 

A.  Schoen,  0ES  Walter  C.  Belter 

Assistant  Director 

for  Technology  Liaison 
Division  of  Regional  Assessments 
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November  3,  1977 

Dr.  James  Schlesmger 
Secretary 

Department  of  Energy 
Washington,  D.C.  20585 

Dear  Mr.  Secretary: 

I have  just  scanned  a report  titled  "Potential  Radioactive 
Pollutants  Resulting  From  Expanded  Energy  Programs"  issued 
August  1977  as  EPA-600/7-77-082 . 

My  concern  is  with  present  tritium  releases  from  nuclear 
power  plants,  especially  to  Lake  Michigan,  which  is  a drinking 
water  source  for  millions  of  people,  most  of  whom  live  in  Illinois. 

Can  you  tell  me  how  much  tritium  has  been  released  to  Lake 
Michigan  to  date  and  the  resulting  radioactivity  of  the  drinking 
water?  Can  you  tell  me  the.  future  levels  of  tritium  radioactivity 
in  Lake  Michigan  assuming  (1)  no  more  nuclear  power  plants  dis- 
charging to  Lake  Michigan  or  to  its  tributaries  and  (2)  equi- 
librium being  met  with  the  12.3  years  half-life  of  tritium? 

The  publication  listed  above  ranks  tritium  first  of  all 
the  radionuclides  contributing  to  population  expos  dr e doses  from 
nuclear  energy  systems  (see  p.  ix) . 

Jo  The  tritium  emission  rates  used  for  a Pressurized  Water 
Rea<3£or  (PWR)  are  1000  Ci  to  the  air  and  9000  Ci  to  the  water 
per.  J.000  MWe-year  (pp.  83  and  97)  . Can  you  tell  me  how  existing 
PWKs"  on  Lake  Michigan  have  compared  to  this  average? 
o>  / 

* Most  energy  analysts  speak  of  fusion  power  as  being  the 
rest  long  term  energy  solution  since  fossil  fuels  are  finite 
an^'solar  is  not  yet  developed  for  centralized  power  plant 
purposes. 

Fusion  will  use  deuterium  and  tritium  for  fuel.  It  is 
expected  to  be  "on  line"  in  1995  according  to  Rep.  Mike  McCormack. 
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Should  we  not  save  the  tritium* now  being  discharged  to 
Lake  Michigan  for  ubo  as  the  fuel  for  fusion?  Since  tritium 
is  to  be  made  from  lithium,  itself  a finite  element,  saving 
tritium  now  would  extend  the  lithium  supply. 

Lake  Michigan  is  a cul-de-sac  lake.  Its  "turnover  time" 
is  about  100  . years.  And  its  southern  basin  does  not  mix  well 
with  the  northern  basin.  Thus  the  tritium  discharged  into  the 
southern  basin  (south  of  the  ridge  near  Milwaukee)  may  well 
take  200  years  to  flow  out  the  Straits  of  Mackinac. 

Finally,  there  are  public  drinking  water  intakes  near 
existing  PWRs.  I saw  a study  some  years  ago  that  placed  the 
dilution  at  only  5:1  for  any  nuclides  discharged  at  the  Zion 
PWR  and  taken  in  at  Waukegan . Could  this  lack  of  dilution 
represent  a hazard?  What  would  be  the  dosages  experienced 
from  typical  Zion  tritium  releases  (in  millirems  per  year) 
to  people  using  water  from  the  close-in  infakes  such  as 
Waukegan? 

In  summary.  Dr.  Schlesinger, 

a.  Tritium  will  be  needed  for  fusion  power  after 

1995 . 

b.  It  is  now  being  discharged  into  a virtually 

' closed  dead-end  drinking  water  source — Lake  Michigan. 

, c.  Can  we  salvage  this  fuel  for  posterity? 

d.  Will  we  have  a radiation  hazard  to  those  drinkirvg- 

Lake  Michigan  water? 

I would  appreciate  any  help  your  staff  can  give  on  these 
concerns. 


f'  Sincerely, 


nn 


u 


Jacob  D.  Dumelle 
Chairman 
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'M  mm 


Mr.  William  H.  Schmitt 
86-21-54  Avenue 
Elmhurst,  New  York  11373 

Dear  Mr.  Schmitt: 

Your  letter  to  President  Carter*  dated  November  13,  1977,  concerning 
fish  kills  from  power  plants  has  been  passed  on  to  ua  for  reply,  since 
within  this  Division  we  have  a fairly  extensive  program  related  to 
impacts  on  fishes  and  other  aquatic  resources  from  the  operation  of 
power  plant  cooling  syctcns.  Public  uncertainty  about  these  problems 
has,  as  you  know,  been  a major  cause  of  delay  In  construction  and 
operation  of  facilities  on  the  Hudson  and  also  at  Seabrook,  New  Hampshire. 
The  problems  are,  as  a matter  of  fact,  characteristic  of  all  kinds  of 
power  plants  using  large  water  flows  for  cooling  purposes  and  are  not 
restricted  to  nuclear  plants. 

We  can  assure  you  that  the  Department  of  Energy,  the  Environmental 
Protection  Agency,  and  the  Nuclear  Regulatory  Commission  are  doing 
everything  possible  to  guarantee  that  the  killing  of  fish  and  other 
organisms  at  these  facilities  will  be  reduced  to  the  lowest  practicable 
level,  and  will  hopefully  in  no  case  be  above  a level  which  the  local 
population  la  able  to  sustain  without  permanent  damage.  Dr.  Webb 
Van  Winkle  at  our  Oak  Ridge  National  Laboratory  has  been  heavily  involved 
In  the  problems  at  Indian  Point  on  the  Hudson,  and  has  provided  a great 
deal  of  advice  and  help  to  the  Environmental  Protection  Agency  In  its 
efforts  to  determine  whether  once- through-cooling  must  be  ended  in  that 
estuary.  Every  effort  is  being  made  to  Identify  Important  spawning  and 
nursery  areas  in  advance  of  siting  power  facilities  so  as  to  avoid 
unacceptable  damage  to  eggs  and  larvae.  1/hen  plants  are  constructed 
every  effort  Is  made  to  minimise  killing  of  large  fish  either  at  the 
Intake  area  or  In  the  heated  plume  on  the  effluent  side  of  the  plant. 
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\ I .happen  to  bo  a striped  bass  fisherman  myself,  although  not  for  an 
equal  number  of  years » and  1 enn  assure  you  that  thore  are  many  people 
like  us  working  for  the  government  and  for  the  utilities  who  attempt  to 
ensure  that  ve  are  able  to  have  the  electrical  power  we  need  without 
aacrlf Icing  valuable  natural  resources. 

Sincerely  yours. 


D.  Heyward  Hamilton 
Aquatic  Ecologist 
Environmental  Programs 
Division  of  Biomedical  and 
Environmental  Research 
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Mr.  Rogers.  And,  Mr.  Miles,  I would  hope  that  you  would  ask 
your  commanders. 

Mr.  Miles.  I will  take  care  of  it  for  the  Navy. 

Mr.  Rogers.  And  furnish  that  to  the  committee. 

[The  Department  of  Defense  supplied  the  following  information 
for  the  record:] 

In  the  course  of  the  hearing  the  Committee  expressed  concern  over  the  insuffi- 
cient  information  provided  by  the  Nav^  in  advance  of  the  hearing.  To  clarify  the 
Navy’s  actions  on  this  aspect,  the  Committee's  request  for  information  was  stated  as 
follows  in  a February  22,  1978  letter  to  the  Secretary  of  the  Navy; 

“Additionally,  the  Subcommittee  requests  that  all  internal  memoranda  concern- 
ing the  work  being  done  by  Dr.  Thomas  Najarian  and  Professor  Theodore  Colton 
and  the  staff  of  the  Boston  Globe  relating  to  radiation  and  health  effects  on 
shipyard  workers  be  provided  the  Subcommittee  by  close  of  business  Friday,  Febru- 
ary 24.” 

This  request  was  forwarded  by  the  Office  of  the  Secretary  of  the  Navy  to  the 
Naval  Sea  Systems  Command  Code  08,  the  Deputy  Commander  for  Nuclear  Propul- 
sion, for  action.  It  was  received  in  NAVSEA  08  in  the  late  afternoon  of  February  23, 
1978.  In  NAVSEA  08  it  was  received  by  Mr.  William  Wegner,  Deputy  Director.  Mr. 
Wegner  showed  the  letter  to  Admiral  Rickover  at  the  time  it  was  received.  On 
February  23,  Mr.  Wegner  discussed  the  request  with  the  Navy's  Chief  of  Legislative 
Affairs  who,  having  conferred  with  the  Committee’s  staff,  confirmed  NAVSEA's 
understanding  the  request  was  for  documents  relating  to  the  work  of  Dr.  Nqjarian, 
Professor  Colton  and  the  Boston  Globe. 

Members  of  Mr.  Wegner's  staff  began  assembling  the  information  requested 
which  required  a search  of  files  at  NAvSEA  08  and  checks  with  the  Navy's  Bureau 
of  Medicine  and  Surgery  and  the  Portsmouth  Naval  Shipyard  to  ensure  a complete 
package  was  assembled.  The  Office  of  the  Secretary  of  the  Navy  reviewed  their  files 
and  provided  the  few  documents  held  by  them  to  the  Committee  on  February  24, 
1978.  Due  to  the  short  notification  time,  the  demands  of  preparing  for  the  testimony 
to  be  given  on  February  28,  1978  and  the  efforts  required  to  respond  to  numerous 
press  inquiries,  the  NAVSEA  08  effort  carried  over  into  the  weekend  so  that 
materials  were  not  compiled  and  made  available  to  the  committee  until  Monday, 
February  27,  1978.  This  package  contained  all  documents  held  by  the  above  cited 
Navy  activities  concerning  the  work  of  Dr.  Nqjarian,  Professor  Colton  and  the 
Boston  Globe  as  was  requested  in  the  Committee’s  February  22  letter. 

As  a result  of  the  hearing,  it  is  apparent  the  Committee  desires  a broader  range 
of  documents  than  the  Navy  understood  was  originally  desired.  The  additional 
documents  are  being  compiled  and  it  is  estimated  they  will  be  forwarded  to  the 
Committee  by  28  March  19y8. 

Mr.  Rogers.  I am  sorry  to  have  to  keep  you  here  so  long.  We 
appreciate  your  presence,  and  we  will  advise  you  of  the  further 
hearings.  Thank  ypu  for  your  presence  tonight,  the  committee  is 
adjourned. 

[Whereupon  the  subcommittee  adjourned  at  6:43  p.m.  to  recon- 
vene at  the  call  of  the  Chair.] 

[Additional  hearings  on  Radiation  Health  Effects  of  Medical  and 
Diagnostic  X-rays  were  held  on  July  11,  12,  13,  and  14,  1978,  Serial 
No.  95-180,  Volume  2.] 
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